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PREFACE TO FIRST EDITION 


For many years a need has been felt by chemists for a book which shall collect 
mto convement form for ready reference the various data concemmg the solu- 
bihty of chemical substances that have been pubhshed from tune to time m 
chemical periodicals and elsewhere 

The first mention that can be found of such a plan was made m 1731, when 
Peter Shaw delivered Chemical Lectures m London, as may be seen from the 
followmg — 

Extracts from Peter Shawls Chemical Lectures, pubhckly read at London in 
1731 and 1732 London Second Edition, London 1755 8vo 

Page 97 Experiment I — ^That Water as a Menstruum dissolves more of one body 
and less of another 

[He shows that two ounces of water dissolve two ounces of Epsom salt, five drachms of 
common saltj and eight grains of cream of tartar Only in the latter case much remained 
undissolved until boiled ] 

“It might be proper for the further Improvement of Chemistry and Natural Phi- 
losophy to form a Table of the Time and Quantity wherein all the known Salts are 
dissolvable in Water Such a Table regularly formed might ease the Trouble of re- 

fining Salts, by shewing at once without future Trial or Loss of Time how much Water 
each Salt required to dissolve it for Clarification, Filtration, or Crystallization It would 
likewise supply us with a ready and commodious Wav of separating any Mixture of Salts, 
by shewing which would first shoot out of the Mixture upon Crystallization The 

same Table might also direct us to a ready and commodious Method of separating two 
Salts without waiting for Crystallization 

It was many years, however, before the scheme suggested by Peter Shaw 
was put mto execution Professor F H Storer pubhshed the first work that 
undertook to carry out the idea in its entirety, in 1864, m a book, which he 
entitled First Outlines of a Dictionary of Solubilities of Chemical Substances,” 
and which contained a compilation of nearly all the data on the subject pub- 
lished before 1860 It was at once recognized as a most valuable contribution 
to chemical literature, but for many years it has been difficult to obtain this 
work, as the limited edition which was published was soon wholly exhausted 
Since then nothing has appeared on the subject except the brief tabulations 
found in various reference books, and no attempt has been naade to cover the 
whole subject 

It IS needless to state that the growth of chemical science smce the publication 
of Professor Storer' s book has been so enormous that that work has lost, at least 
to a great extent, the practical value it possessed thirty years ago This growth 
has been indeed so great, and the data which have accumulated smce 1860 so far 
surpass the earlier m volume, that a simple revision of Professor Storer's book 
was impracticable, and it therefore seemed best to start afresh 
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PREFACE TO FIRST EDITION 


With the facilities offered by the various scientific hbranes at Harvard 
University, the Massachusetts Institute of Technology, and other hbranes in 
Boston, it has been possible to collect nearly all the data relating to the subject 
For the work before 1860 Professor Storer^s work has been found invaluable 

The method pursued has been to form a preliminary hst of compoimds 
with more or less data by consultmg the two most complete works on inorganic 
chemistry — Gmehn-Kraut^s ^'Handbuch der anorgamschen Chenue^’ and 
Graham-Otto-Michaehs^s ^^Lehrbuch These statements have been verified 
and elaborated by consulting the onginal memoirs m all the penodicals devoted 
to chemical literature which were obtamable The Jahresbencht der Chemie ” 
also has been used extensively in tracing references, but the ongmal memoirs 
have always been consulted and references given to them when possible 

It has been found impracticable to draw any distinction as to reliability 
between the vanous data given by different observers It was mamfestly 
impossible to attempt to venfy experimentally the statements of those who 
have earned on the researches, for the most assiduous labor of many could 
only cover a small portion of the attested facts Therefore, even when two 
statements are directly contradictory, both have been given with the authonty 
for each The only exception to this has been made when more recent dis- 
covenes have shown beyond any reasonable doubt the falsity of previous work 
In this way some of the older manifestly inaccurate work has been omitted In 
a majority of cases the more recent work may be considered to be the more 
accurate, but this is not the invariable rule A Synchronistic Table of the more 
common periodicals is given m the Appendix, whereby it is easy to determine 
the date of the publication of a research to which reference is made 

It may be objected by the practical chemist that most of the woik previous 
to 1850 might well have been omitted, but a great deal of this woi k posse sscs at 
least a historical value, and often furnishes facts which hav( not since Ixcn 
verified Much of the earlier work when obviously of k ss importane ( , h is bee n 
printed in smallei type 

The aim has been to include in this volume all analyze d moigiuK substaiK es, 
that IS, all substances which do not c ontain e arbon, but e xc c ption h is hoc n m ide 
m the case of CO 2 , GO, CS 2 , the caibonites, (yanuks, f( iron y inide s, (t( , 
which are heit included 

The work has been bi ought up to March, 1894, when this volume went to 
press, and the results of re scare hts published since that time are not me hided 
m the present edition 

It IS hoped that this book will fill to some extent the wint tliat has been felt 
by chemists for a compilation of this nature While it has been attempted to 
make the book as free from errors as possible, nevertheless it is natuially im- 
possible to avoid many mistakes, and the compiler will be very grateful to those 
who may call his attention to any errors or omissions 

A M C 

Cambridge, Mass , Aug , 1895 




PREFACE TO SECOND EDITION 


During the twenty-five years which have elapsed since the pubhcation of the 
first edition of this dictionary, a very large amount of work has been pubhshed 
m chemical periodicals, containing data conce rnin g the solubihty of morgamc 
chemical compounds As it was impossible for the compiler of the first edition 
to devote the tune necessary for the coUectmg of the pubhshed data, it was 
necessary to employ assistance, and Dr Dorothy A Hahn, Professor of Chem- 
istry, Mt Holyoke College, was engaged for this work Dr Hahn has collected 
the larger part of the matenal m this book, which work m spite of its arduous 
and tedious nature, she has performed m a most pamstakmg manner 

The compilation and arrangement of the data collected by Dr Hahn, which 
devolved upon the ongmal author, took much time This, together with diffi- 
culties m prmtmg, caused by the general conditions after the war, has delayed 
the publication until the present year, although the work was begun in 1916, 
and it has only been brought up to January 1st of that year 

Since the publication of the first edition of this work, Dr Atherton Seidell has 
brought out two editions of his book, entitled “Solubilities of Inorganic and 
Orgamc Substances,” which covers quite a different field, as he considers only 
quantitative data and those only for the commoner substances Dr Seidell has 
followed the plan in most cases where there are several available solubility 
determinations of a substance, of selecting and averaging the more reliable 
results, and embodying them in tables Although this undoubtedly facilitates 
ready reference, it has seemed better to adhere to the original plan of the first 
edition, and to publish all the data in the form of the original authorities with 
references and dates, so that the user may be at liberty to use his own judgment 
m selection Some few of the tables arranged by Di Seidell, however, have 
seemed to posbcss decided advantages over any other published data and they 
hav( been me orpoiated in the present volume It is desired also to acknowledge 
indebtedness to Dr SeidelFs work for ceitain other tables where the original 
souices were not available to the piesent compilers 

The same plan and airangement used m the fiist edition has been followed 
with ceitain elaboration, however, of the aiiangement of data on the solubility 
of two or more salts in a solvent, which is explained in the Explanatoiy Pieface 
Data published since the first edition on the cobalt and chi oinium ammonia 
compounds and those of the platinum group have been omitted, as it seemed 
that solubility data on those compounds possessed very little general interest 
As stated m the preface of the first edition, while every possible attempt has 
been made to avoid errors, it is mamfestly impossible to avoid many mistakes m 
a work of this nature, and the compiler will be glad to have his attention called 
to any errors or omissions 

Wilmington, Del , Jan , 1921 A M C 




EXPLANATORY PREFACE 


In order to reduce this volume to a convement size the subject-matter has been 
abbreviated and condensed as far as seemed compatible with clearness, but it 
has been the aun not to use any abbreviations which are not at once mtelhgible 
without consulting the explanatory table The more common chemical for- 
mulse have been umversally used, thereby savmg a large amoimt of space 
without detracting from ready mtelhgibihty to chenusts 

The solubihty of the substance m water is first given, the data bemg arranged 
chronologically in the longer articles Then follow the specific gravities of the 
aqueous solutions, and also any data obtamable regarding their boilmg-pomts, 
other physical data concemmg solutions are not included FoUowmg this is the 
solubility of the substance in other solvents — ^first the morgamc acids, then 
alkah and salt solutions, and finally orgamc substances 

Owing to the great increase of data, pubhshed during the last twenty years, 
on the simultaneous solubility of two or more salts in a given solvent, it has 
been found necessary to plan some arrangement, whereby such data can easily 
be found, and the plan adopted is as follows The data for the solubility of two 
salts in a solvent is placed under the salt which comes first according to the 
alphabetical arrangement m this dictionary, and the order of the data on various 
salts under the same heading follows the alphabetical order of the salts consid- 
ered Thus the data on the solubility of NH4Cl+BaCl2, NH4CI+CUCI2, 
and NH4CH-PbCl2, and NH4CH-(NH4)2S04 are placed under Ammonium 
Chloride and arranged in the given order Certain exceptions have been made 
to this rule, where the data directly concerns the solubility of a salt m a solu- 
tion of another salt, in which case, it is placed undei the former Numerous 
cross references, however, are given, which it is hoped will avoid confusion 
In many cases no definite distinction can be drawn between the phenomena 
of solution and decomposition \t present the theoiT of solution is in a confused 
state, and until what really takes place when a substance dissolves is thoroughly 
understood no distinct line can be drawn The whole subject is unsettled at the 
present time, foi while many chemists believe in the so-called “dissociation^^ 
theory, yet the “hydrate'^ theory is not without its supporters It is not my 
intention to discuss the theoretical side of the question, which has been so well 
treated in many recent works It is, however, obvious that the phenomena are 
essentially different, when, for example, sodium carbonate is dissolved m water, 
in which case the original salt is deposited on evaporation, and when iron is 
dissolved m sulphuric acid, and the solution deposits a sulphate of iron Yet it 
is still the custom to speak of iron as soluble in sulphuric acid, although it would 
be much more accurate to say that the sulphuric acid was decomposed by the 
iron It has thus been found impracticable to draw a sharp line between solu- 
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EXPLANATOEY PREFACE 


tion and decomposition, and the term soluble ” has m general been usee 
where a solution of some sort is formed by the action of the solvent 
The matter of alphabetical arrangement of chemical compounds, m th( 
present somewhat confused state of chenneal nomenclature, has been a difficuli 
question to decide The plan followed has been practically that of the standarc 
Dictionaries of Chemistry, whereby the compounds of metals with one of the 
non-metallic elements have been classified under the metals, while the salts oi 
the other acids (the oxygen acids so called and some few others) have been 
arranged alphabetically under the acids Thus barium chloride is found undei 
barium, while banum chlorate is foxmd under chloric acid No exception ha‘= 
been made m the case of the rare metals, as is usually the custom in Dictionarie‘= 
of Chemistry Double salts are to be found under the word which comes first 
alphabetically, thus, ^'common alum,’^ potassium alummum sulphate, is found 
under alummum sulphate as alummum potassium sulphate (under sulphuric 
acid), but amm onia chrome alum is found under ammonium sulphate as am 
monium chromium sulphate In the same way the double sulphate and chro 
mate of potassium is found under potassium chromate (chroimc acid), and not 
under potassium sulphate (sulphuric acid) The double chloride of ammonium 
and magnesium is found under ammonium chloride (ammomum), while the 
double chloride of potassium and magnesium is found under magnesium chloride 
(magnesium) An exception is made, however, m the case of double compound® 
of salts of oxygen acids with salts containing a single non-metallic element, m 
which case they are always found under the oxygen acid Thus the double 
sulphate and chlonde of lead, PbS04, PbCb, is found uud( i Ic id sulphate 
(sulphuric acid), and not undei lead chlondc (kad) 

The above method in some (ascs widdy scpiiatis aiiilogoiis (om})ouuds 
but it was found to be the oiilv ])i utual w ly to i stiic tl> ab)h ilx tu il ui uig( 
ruent, which isiio ncc( ssiiy in i book eoiit lining so in iu\ vi!\ shoil iitiiks 
The ammonia addition-pKxluc ts tuiuislud mot he i difFuultv W Ink thtu 
natuic is luou oi kssdifinitih uiukistood in tlu tobilt plitinuin (t( ,(0111 
pounds, and idihiiitc nonu lu I ituie is in g( lu 1 d use , th( u is in d)solut( Ink 
of anything ot the kind in tlu less dihniti ( onpiounds Ij is good us igi to 
speak ot <u])i unnioniuiu ( oinpouiKls, but how sli ill w( d( sign it( th< in dogou^ 
cadiriiuni com])ounds'* ( ulm umnoniuin ” has not yet iKiividtlu simlion 
of chemists, md AK h, Nld is i still woisc c is( foi niniing I litvi (Ik kIok 
not attt inpt( (1 to n iTiK tin s( < ompounds, but ( 1 issitu d the in ill iijnlu tlu silt'- 
to winch tlu unmonia is iddi d, affixing tlu woid inimoni i thus ilumininn 
chloride ammonia, (admium (hloiidi unmoiii i, and also (upiK 1 hloiidi im- 
inoma foi tlu salt now ilinost unmi sally known as ( upi uninonmm < tiloiidi 
The ammonia compounds ot cobalt, cliiomium, nuituiy, ind (lu plitinum 
metals are arranged alphabetic ally iccoidmg to them univ^iisilly ucepted 
names, a list of which i^s given undei each of those elciru nts 

It has further been necessary to settle aibitranly the que stioii whcthci a sub 
stance should be consideied as a double salt 01 a salt of a compound acid con 
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tainmg one of the metals For example, “fluosihcates^^ (or silicofluondes, as 
some may prefer) is the general name for the double fluorides of S1F4 and a 
metal, but this unanimity m usage gradually disappears as the basic elements 
become more nearly alike, so that it is impossible to draw a hne between such 
compounds and a compound such as the double chloride of magnesium and 
potassium, for which indeed the name ‘^potassium chloromagnesate” has been 
proposed The aim has been in all these cases to follow the best usage rather 
than make an absolutely homogeneous system of nomenclature out of the exist- 
mg confusion 

In the matter of formulae no attempt at umformity has been made Thus in 
the case above some chemists wnte the formula of the double chloride of mag- 
nesium and potassium as KMgCls, others as KCl, MgCU The form here 
used has been in most cases that of the author from whom the data are taken 

The prefixes mono, di, tri, ortho, pyro, etc , have in general been disregarded 
m the alphabetical arrangement, and have been printed in italics Exceptions 
to this have been made, however, m the cobalt, chromium, etc , ammonium 
compounds, and m a few others, as dithiomc, perchloric, etc , acids Cross 
references have been used, so as to prevent any confusion arising from lack of 
umformity m this respect 

In the Appendix will be found formulae and tables for the conversion of the 
degrees of various hydrometer scales into specific gravity, and a Synchronistic 
Table of the Periodicals to which refemnces aie most fiequenth made 




ABBREVIATIONS 


abs — absolute 
atmos — ^atmosphere 
b -pt — ^boilmg-pomt 
comp — compound 
cone — concentrated 
corr — corrected 
cryst — crystallised, crystaUme 
decomp —decompose, decomposes, 
decomposition, etc 
dll — dilute 
eutec — eutectic 
insol — msoluble 
M — a umvalent Metal 
Mm — Mmeral 
mol — ^molecule 


m -pt — ^meltmg-pomt 
ord — ordmary 
n — ^normal 

ppt , pptd , etc — ^precipitate, pre- 
cipitated, etc 
pt — ^part 
sat — saturated 
si — slightly 
sol — ^soluble 
sp gr — specific gravity 
supersat — supersaturated 
t°= temperature m Centigrade degrees 
temp — temperature 
tr pt — transition point 
vol — volume 





ABBREVIATIONS OF REFERENCES 


A — ^Annalen der Plaanuacie, edited by Liebig and others, 1832-39, continued as Annalen der 
Chenaie und Pharmacie, 1840-73, continued as Justus Liebig^s Annalen der Chemie, 
1874r-1915+ 406 vols 

A ch — ^Annales de Chunie et de Physique Paris 1st series, 1789—1816, 96 vols , 2nd 
series, 1817-40, 78 vols , 3rd series, 1841-63, 69 vols , 4th series, 1864r-73, 30 vols , 
5th series, 1874^3, 30 vols , 6th senes, 1884r-93, 30 vols , 7th series, 1893-1903, 30 vols , 
8th senes, 1904-13, 30 vols , 9th senes, 1914 +, 3 vols o 
Acta Lund — ^Acta Universitatis Lundensis/or Lunds Universitets Ars-sknft Lund, 18644- 
Am Chemist — ^The American Chemist New York, 1870-77 7 vols 
Am Ch J — ^The American Chemical Journal, edited hy Remsen Baltimore, 1879-1913 
50 vols 

Am J Sci — ^American Journal of Science and Arts, edited by SiUiman, Dana, and others 
New Haven 1st series, 1818-45, 50 vols , 2nd series, 1846-70, 50 vols , 3rd senes, 
1871-95, 50 vols , 4th senes, 189^19154-, 40 vols Also numbered consecutively, 190 
vols 

Analyst — ^The Analyst London, 1876-19154- 45 vols 

Ann chim farm — ^Annah di chimica e di farmacologia Milan, 1886-90 5 vols 

Ann des Mmes — See Ann Mm 

Ann Mm — ^Annales des Mmes Pans 

Ann Phil — ^Annals of Philosophy London 1st series, 1813-20, 16 vols , new senes, 
1821-26, 12 vols 

Ann Phys — See Pogg and W Ann 
Apoth Z — ^Apotheker-Zeitung Berlin 

Arb Kais Gesundheitsamt — ^Arbeiten aus dem Kaiserhchen Gesundheitsamte 
Arch N4er Sc — ^Arcluves N^erlandaises des Sciences exactes et naturehes 
Arch Pharm — Archiv der Pharmacie, continued from Archiv des Apothekervereins xn 
Norddeutschland, which forms the 1st series 1st series, 1822-34, 50 vols , 2nd senes, 
1835-72, 150 vols , 3rd series, 1873-94 4-, 32 vols Also numbered consecutively, 
which system is exclusively used after 3rd series, vol 253 (1915) 

Arch sc Phys nat — Archives des sciences physiques et naturelles de la Bibhoth^que 
universelle de G6neve 

A Suppl — Annalen der Chemie und Pharmacie Supplement-Bande Vol i 1861, vol ii, 
18b2-b3, vol 111 1864-65, vol iv 1865-66, vol v 1867, vol vi 1868, vol vii 1870, 
vol viii 1872 

B — Bench to der deuts( hen chemischen Gesellschaft Berlin, 1868-1915+ 48 vols 
Att Acc Line — ^Atti deUa reale accademia dex Lmcei, rendconditi, etc 
BAB — hitzungsberichte der koniglichen preussischen Akademie der Wissenschaften zu 
Berlin 

Belg Acad Bull — Bulletin de TAcadc^^mie Royale des Sciences, des Lettres, et des Beaux- 
Arts de Belgique 

Berz J B — ^Jahresberuht uber die Fortschritte der physischen Wissenschaften, edited by 
Berzelius 1822-47 30 vols 

Br Arch — ^Archiv des Apothekervereins im nordlichen Teutschland, etc , edited bv Brandes 
1st series, 1822-31, 39 vols , corresponds to 1st series of Arch Pharm 
Bull Acad Cr ic — Bulletin international de T Acadtoie des Sciences de Cracovie 
Bull Ac St P6tersb — 13ulletin de T Academic Imp6riale des Sciences de St Petersbourg 
Bull Soc — Bulletin des Stances de la Soci6t6 chimique de Pans 2nd senes, 1864-88, 50 
vols , 3rd series, 1889-1906, 36 vols , 4th series, 1907— 15+ , 18 vols 
Bull Soc chim Belg — Bulletin de la Soci^t4 chimique Belgique 

Bull Soc ind Mulhouse — Bulletin de la Soci5te industrielle de Mulhouse 1828—49 22 vols 
Bull Soc Mm — Bulletin de la soci(^t6 frangaise de Mm^ralogie 1878^1915+ 37 vols 

C A — Chemical Abstracts American Chemical Society New York 
C C — Chemisches Centralblatt, contmued from Pharmaceutisches Centralblatt 
C B Mmer — Centralblatt fur mmeralogie, Geologic und Palaeontologie Berhn 
Chem Ind — Die Chemische Industrie, edited by Jacobsen Berlin 
Chem Soc — Journal of the Chemical Society of London 1st senes, 1849-62, 15 vols , 2nd 
series, 1863-78, 17 vols , new series, 1878-1915+ The vols are numbered consecutively 
from 1849 1878 -vol 32 Total, 108 vols 
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Chem -tech Centr-Anz — Chemisch-techmscher Central-Anzeiger 

Chem Weekbl — Chemiker Weekblad 

Chem Z — See Ch Z 

Chem Zeitschr — Chemische Zeitschnft 

Ch Gaz — ^The Chemical Gazette London, 1843-59 17 vols 

Ch Kal — Chemiker Kalender, edited by Biedermann 

Ch Z — Chemiker Zeitung 

Ch Z Repert — Chemifeches Repertorium Beiblatt zur Chemiker-Zeitung Gothen 
Cim — II Cimento Turm, 1852-54 6 vols 

C N — ^The Chemical News London, 1860-1915+ 112 vols 
Comm — Commentar zur Pharmacopoea germamca by Hager Berhn, 1883 
Compt chim — Comptes-rendus mensuels des Travaux chimiques, edited by Laurent s 
Gerhardt 1845-51 7 vols 

C R — Comptes-rendus hebdomadaires des Stances de TAcad^mie des Sciences Pa 
1835-1915+ 161 vols 

CreU Ann — Chemische Annalen fur die Freimde der Naturlehre, etc , edited by Cr 
1784-1803 40 vols 

Dansk Vid For — Oversigt over det kgl danske Videnskabemes Selskabs Forhandhni 
Copenhagen 

Dmgl — Dmgler^s Polytechnisches Journal, edited by Dmgler and others 1820-1915 
330 vols 

Edmb Trans — Transactions of the Royal Society of Edinburgh 1788-1915+ 51 v< 

Ed J Sci — ^The Edinburgh Journal of Science 1st series, 1824-29, 10 vols , 2nd ser 
1829-3^ 6 vols Contmued as Phil Mag 

Electrochem Ind — ^Electrochemical Industry (Oct , 1902, to Dec , 1904) later Elect 
chemical and Metallurgical Industrv New York 
Elektrochem Z — ^Elektrochemische Zeitschrift Berhn 
Eng Mm J — ^The Engmeermg and Minmg Journal New York 
Gazz ch it — Gazzeta chimica itahana Palermo, 1871-1915+ 45 vols 

Glib Ann — ^Annalen der Physik, edited by Gilbert 1st series, 1799-1808, 30 vols ^ S 
senes, 1809-18, 30 vols , 3rd series^ 1819-24, 26 vols Also numbered consecutive 
76 vols Continued as Pogg 

Gm -K — Gmehn-Kraut’s Handbuch der anorgamschen Chemie, 6te Auflage 1877-19 
7te Auflage, 1907-1915+ 

Gr -Ot — Graham-Otto^s ausfuhrliches Lehrbuch der anorgamschen Chemie, 5te Auflage, 
Michaelife 1878-89 

Jahrb Mmer — Jahrbuch Mr Mineralogie, Geologic und Palscontologie Heidelberg 18 
1832 Then Neues Jahrbuch fur Minerologie Stuttgart 
Jahrb d Pharm — Jahresbericht der Pharmacie 

J Am Chem Soc — Journal of the American Chemical Society New York, 1876-1915 
37 vols 

J Anal Appl Ch — The Journal of Analytical and Applied Chemistry, edited by He 
1887-93 7 vols 

J B — Jahresbericht uber die Fortschntte der Chemie, u s w 

J Chim m6d — Journal de Chimie mddicale, de Pharmacie, et de loxicologie 1st ser 
1825-34, 10 vols , 2nd series, 1835-44, 10 vols , 3id series, 1845-54, 10 vols , 
series, 1855-64, 10 vols , 5th series^ 1865-76 12 vols 

Jena Zeit — Jenaische Zeitschnft fur Median und Naturwissenschaften 
J Pharm — Journal de Pharmacie et de Chimie Pans 2nd senes, 1815-41, 27 vols , 
series, 1842-64, 46 vols , 4th series, 1865-79, 30 vols , 5th senes, 1879-94, 6th sen 
1895-1909, 30 vols , 7th series, 1910-15 +, 10 vols 
J Phys — Journal der Physik, edited by Gren 1790-98 12 vols Continued as Gilb A 

J Phys Ch — The Journal of Physical Chemistry Ithaca, N Y 

J pr — Journal fur praktische Chemie, edited by Erdmann, Kolbe, and v Meyer Leipa 
1st series, 1834-69, 108 vols , 2nd series, 1870-1915+ 92 vols 
J russ phys Chem Soc — Journal de la Soci4t4 physico-chemique russe St P(^tersbou 
J Russ Soc — Journal of the Russian Chemical Society St Petersburg, 1869-1915 
47 vols 

J Soc Chem Ind — Journal of the Society of Chemical Industry London, 1882-1915 

34 vols 

JSC I — See above 

J Tok Chem Soc — ^Journal of the Tokyo Chemical Society 

Kastn Arch — ^Archiv fiir die gesammte Naturlehre, edited by Kastner Nuremberg, 185 

35 25 vols 

Listy Chemickd — Listy Chemick4, edited by Preis and others Prague 

Lond R Soc Proc — See Roy Soc Proc 

Lund Umv Arsk — ^Lunds Umversitets Ars-skrift Lund 
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M — Monatshefte fur Cheroie und verwandter Theile der anderer Wissenschafteii Vi6iuia, 
1880-1915+ 36 vols 

M A B — Sitzungsbenchte der matbematisch-physikalisclieii Classe der kgl bayenschen 
Akademie der Wissenscbaften zu Mtmcben 
Mag Phann — Magazm der Pharmacie 1823-31 36 vols 

M6in Acad St P^tersb — M6moires de rAcad 42 nie Imp^riale des Sciences de Saint-P^ters- 
bourg 

M Ch—See M 

Mem Coll Sci Kyoto — ^Memoirs of the College of Science, Kvoto 
Metall — Metallurgie Halle 

Miner Jahrb — ^Neues Jahrbuch fnr Mmeralogie, etc 1833-73 40 vols 

Miner Mag — Mmeralogical Magazine London 

Miner Mitt — Mmeralogische und petrographische Mitteilungen Wien 

Monit Scient — ^Le Momteur Scientihque, edited by Quesne^ville Pans 

N Arch Sc ph nat — Nouvelles Archives des Sciences physiques et naturelles Geneva 

N Cim — II nuovo Cimento Pisa, 1855-61 14 vols 

N Edmb Phil J — New Edmburgh Philosophical Journal 1819-64 90 vols 
N Jahrb Mmer — ^Neues Jahrbuch fur Mmeralogie Stuttgart 
N Jahrb Pharm — ^Neues Jahrbuch der Pharmacie 1796-1840 42 vols 
N J Pharm — ^Neues Journal der Pharmacie ftir Aerzte, etc , edited by Trommsdorff 
1817-34 27 vols 

N Eep Pharm — Neues Repertonum fur Pharmacie 1852-76 25 vols 

Pharm Centralbl — ^Pharmaceutisches Centralblatt 1830-49 20 vols Contmued as 

C C 

Pharm Era — Pharmaceutical Era 

Pharm J Trans — Pharmaceutical Journal and Transactions 
Pharm Post — Pharmaceutische Post Wien 
Pharm Vierteljb — Pharmaceutische Vierteljahresbenchte 
Pharm Weekbl — ^Pharmaceutisches Weekblad 
Pharm Ztg — Pharmaceutische Zeitung 

Phil Mag — ^The Philosophical Magazme London 1st series, 1814-26, 26 vols , 2nd series 
1827-32, 11 vols , 3rd series, 1832-50, 37 vols , 4th series, 1851-75, 50 vols , 5th 
senes. 1876-1900, 50 vols ^ 6th senes, 1901-1915 +, 30 vols 
Phil Mag Ann — ^The Philosophical Magazme and Annals of Chemistry, etc Corresponds 
to Phil Mag 2nd senes 

Phil Trans — The Philosophical Transactions of the Royal Society of London 1665-1915+ 
Phys Rev — ^The Physical Review 

Pogg — Annalen der Phvsik und Chemie, edited by Poggendorf 1st senes, 1824-43, 60 vols , 

2nd series, 1844-53, 30 vols , 3rd senes, 1854^63, 30 vols , 4th senes, 1864-73, 30 
vols , 5th senes, 1874^77, 10 vols Contmued as W Ann 
Polyt Centralbl — Polyteohnisches Centralblatt 1st senes, 1835-46, 12 vols , 2nd series, 
1847-73, 30 vols 

Proc Am A A S — Proceedings of the American Association for the Advancement of 


Science 

Proc Am Acad — Proceedings of the American Academy of Arts and Sciences Boston, 
1846-1915+ 50 vols 

Proc Am Phil Soc — Proceedings of the American Philosophical Society Philadelphia 
Proc Chem Soc — Proceedings of the Chemical Society of London 
Proc K Akad Wet— SeeVer K Akad Wet 

Proc Soc Manchester — Proceedings of the Literarv and Philosophical Society of Manchester 
Proc Roy Soc — See Roy Soc Proc 

Q J Sci — Quarterly Journal of Science London, 1816-26 22 vols 

Rass Mm — Rassegna mmeraria, metallurgica e chimica 
E eal Ac Line — Atti di Reale Accademia dei Lincei E ome 
Rend Ac Lmc See Att Ac Lmc 

Rep anal Ch — ^Repertorium der analytischen Chemie 1881-87 7 vols 

Rep Brit Assn Adv Sci —Reports of the Meetings of the British Association for the Ad- 
vancement of Science 
Repert — See Rep Pharm 

Rdpert chim appl — Repertoire de Chimie pure et apphqu^e Paris, 1858-63 ^ 

Rep Pharm — Repertorium ftir die Pharmacie, edited by Buchner Ut series, 181^34 50 
vols , 2nd senes, 1835-48, 50 vols , 3rd senes, 1849-51, 10 vols Contmued as N Rep 
Pharm 

Rev gen chim — ^Revue generale de chinue pure et appliquee 

Rev Met — ^Revue de M4tallurgie Pans t j moo io-ie . no ^ 

Roy Soc Proc — ^Proceedmgs of the Royal Society of London 1832-1915+ 92 vols 
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Roy Soc Trans — ^Abstracts of Philosophical Transactions of the Royal Society of London 
1832-54 6 vols Continued with Roy Soc Proc 

ij t c — ^Recueil des Travaux chimiques des Pays-Bas Leiden, 1882-1915+ 34 vols 

Russ Zeit Pharm — Pharmaceutische Zeitschnft fhr Russland 

Scheik Verhandel — Scheikundige Verhandelingen en Onderzoekingen, edited by Mulder 
Rotterdam, 1857-64 3 vols 

Scher J — Allgemeines Journal der Chemie, edited by Scherer 1798-1810 17 vols Con- 

tinued as Sehw J 

Schw J — Journal ftir Chemie und Physik, edited by Schweigger 1st series, 1811-20, 30 
vols , 2nd series, 1821-30, 30 vols , 3rd series, 1831-33, 9 vols Contmued as J pr 
Sill Am J — American Journal of Science, edited by Silliman, etc See Am J Sci 
Sitzungsb bohms Gesell — Sitzungsberichte der kdmghchen bohmschen GeseUschaft der 
Wissenschaften in? Prag 

Storer^s Diet — First Outlmes of a Dictionary of Solubihties of Chemical Substances, by 
F H Storer Boston, 1864 

Sv V A F — Ofversigt af kongl Svenska Vetenskaps-Akademien Fdrhandlmgar Stock- 
holm 

Sv V A H — ^Kongliga Svenska Vetenskaps-Akademiens Handlmgar Stockholm 
Sv V A H Bih — Bihang till kongl Svenska Vetenskaps-Akademiens Handhngar Stock- 
holm 

Techn J B — Jahresbericht xlber die Fortschritte der chemischen Technologies edited by 
Wagner, Fischer, etc 

Trans Am Electrochem Soc — Transactions of the American Electrochemical Society 
Philadelphia 

Trans Faraday Soc — Transactions of the Faraday Society London 
Trans Roy Sec — Philosophical Transactions of the Royal Society of London 
Ver K Akad Wet — ^Verslag Koninkle Akademie van Wettenschappen, Amsterdam 
W A B — Sitzungsberichte der mathematisch-naturwissenschafthchen Classe der kaiser- 
hchen Akademie der Wissenschaften zu Wien 

vv Ann — Annalen der Physik und Chemie, edited by Wiedemann Contmuation of Pogg 
1877-1899 69 vols 4th senes, 1900-1915 + 48 vols 
W Ann Beibl — Beiblattfer zu Wiedemann’s Annalen Leipzig 

Z anal — Zeitschnft fur analytische Chemie, edited by Fresenius Wiesbaden, 1862-1915 + 
54 vols 

Z anorg — Zeitschnft fur anorganische Chemie, edited by Kruss 1892-1915+ 93 vols 

Z B H Sal — Zeitschnft fur das Berg, Hutten, und Sahnen-Wesen in dem preussischen 
Staate Berlin 

Zeit angew Ch — Zeitschnft fur ( Chemie Berlin, 1887-1915+ 29\ols 

Zeit Chem — Zeitschnft fur Chemie und Pn irmacie 1st scru s, lS58-()4, b vols , 2nd bOiies, 
F 1865-71, 7 vols 

Zeit d allgem oster Apothekeiv — Zeitschnft des ullgemcinen O'^tt iicu hist lu u Vpcjthckci 
vereins 

Zeit ges Nat — Zeitschnft fur dii ges immtcn N iturwissonsch ilti n 

Zeit Krist — Zeitschnft fur l\ ' ^ « und Mimr ilogic 1877-1915+ 51 vols 

Zeit Pharm — See Rush Zt it PJi irm 

Z Ilektrochem — Zcitsihiift fui 1 loktroc hemu IT ilk 

Z Phys Ch — Zeitschnft fur physik disc he Chenue, edited by Osw ild ind v ni 1 I loll 1S87- 
1915+ 90 vols 

Z physiol Chern — /c itsc hnft fur Ja- lojr Clunuc Sti issbuig 
Z Ver Zuckennd — Zeitschnft des Verem der aeutschen Zuckenndustrie 
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Actinium emanation 

Solubility coej65.cient of actinium emanation 
m H 2 O at room temp is 2 
If the solubihty of actinium emanation m 
H 2 O IS made = 1, the relative solubihty of the 
emanation in sat KCl+Aq=0 9, in cone 
H 2 S 04 = 0 95, m ethyl alcohol = 1 1, m amyl 
alcohol ==16, m benzaldehyde = l 7, m ben- 
zene =18, m toluene = 18, in petroleum = 
19, mCS 2-21 at 18® 

(Hevesy,Phys Zeit 1911,12 1221) 


Air, Atmospheric 

See also Nitrogen and Oxygen 

100 vols H2O at 15® and 760 mm absorb about 5 
vols atmospheric air (Sauasure ) 

1 vol H 2 O at t® and 760 mm pressure absorbs 
V vols atmospheric air reduced to 760 mm 
and 0° 


t® 

V 

t® 

V 

t® 

v 

0 

0 02471 

7 

0 02080 

14 

001822 

1 

0 02406 

8 

0 02034 

15 

001795 

2 

0 02345 

9 

0 01192 

16 

0 01771 

3 

0 02287 

10 

0 01953 

17 

001750 

4 

0 02237 

11 

0 01916 

18 

0 01732 

5 

0 02179 

12 

0 01882 

19 

0 01717 

6 

0 02128 

13 

0 01851 

20 

001701 


(Bunsen’s Gasometry ) 


11 H 2 O absoibs cc N and O from air at t® 
and 760 mm pressure 


t® 

cc 

N 

cc 

0 

cc 

N+0 

0 

16 09 

8 62 

24 71 

5 

14 18 

7 60 

2178 

10 

12 70 

6 79 

19 49 

15 

1167 

6 25 

17 92 

20 

1108 

5 93 



(Bunsen, Gasometr Methoden, 2te Aufl 209, 
220 ) 


1 1 H 2 O absorbs cc N and 0 from air at t® 
and 760 mm pressure (dry) 


t® 

cc N 

cc 0 

N+0 

%o 

10 

16 47 

7 87 

23 34 

3374 

15 

13 83 

7 09 

20 92 

33 86 

20 

12 76 

644 

19 20 

33 55 

25 

11 78 

5 91 

17 69 

33 40 


(Roscoe and Lunt, Chem Soc 65 568 ) 


1 1 H 2 O absorbs cc N and O from aar at t® 
and 760 mm 


t® 

cc N 

cc 0 

%o 

0 

19 53 

10 01 

33 88 

60 

16 34 

8 28 

33 60 

6 32 

16 60 

8 39 

33 35 

9 18 

15 68 

7 90 

33 60 

13 70 

14 16 

7 14 

33 51 

14 10 

14 16 

7 05 

33 24 


(Pettersson and Sond§n, B 22 1439 ) 


1 1 HoO absorbs cc N (0° and 760 mm ) 
from atmosphenc air at t® and 760 mm 
pressure (dry) 


t® 

cc N 

t® 

cc N 

t® 

cc N 

0 

19 14 

m 

15 14 

20 

12 63 

2 


12 

14 53 

22 

12 27 

4 

17 34 

14 

13 98 

24 

1195 

6 

16 54 

16 

13 48 

25 

1181 

8 

15 81 

18 





(Hamberg, J pr (2) 33 447 ) 


1 1 H 2 O absoibs cc N from air at t® and 
760 mm pressure 


t® 

cc N 

H 

cc N 

m 

cc N 

0 

19 29 

m 

■IXIH 

20 

12 80 

5 

17 09 

H 


25 

’ 1181 


(Dittmar, Challenger Expedition, vol 1 pt 1 ) 
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AIR, ATMOSPHERIC 


1 1 H 2 O sat with air at t'" and 760 mm con- 
tams cc O (red to 0° and 760 mm ) 


t° 

cc 0 

t® 

cc 0 

t® 

cc 0 

0 

10 187 

11 

7 692 

22 

6 114 

1 

9 910 

12 

7 518 

23 

5 999 

2 

9 643 

13 

7 352 

24 

5 886 

3 

9 387 

14 

7 192 

25 

5 776 

4 

9 142 

15 

7 038 

26 

5 669 

5 

8 907 

16 

6 891 

27 

5 564 

6 

8 682 

17 

6 730 

28 

5 460 

7 

8 467 

18 

6 614 

29 

5 357 

8 

8 260 

19 

6 482 

30 

5 255 

9 

8 063 

20 

6 356 



10 

7 873 

21 

6 233 




(Winkler, B 22 1773 ) 

1 vol H 2 O absorbs 0 01748 vol air at 24 05*^ 
Bnd 760 mm pressure (Winkler, B 21 
2851 ) 

Composition of the absorbed air between 0° 
and 24° is 34 91% O and 65 09% N (BuMen) 
between 15° and 16°, 32 
(Komg and Kranch, Z anal 19 259), 32% 
O and 68% N (Regnault), at 0° 35 1% 

10°, 34 8%o 0, 20°, 34 3% O, 25° 33 7% O 
(Winkler, B 21 2483) See also Roscoe and 
Lunt, and Pettersson and Sond6n, page 1 

Solubility of atmos oxygen and nitrogen 
in 1000 cc H 2 O at 760 mm pressure (calc ) 


Temp 

Oxygen 

Nitrogen 

Temp 

Oxvgen 

Nitrogen 

0° 

CC 

10 19 

CC 

18 45 

29" 

CC 

533 

CC 

10 30 

1 

9 91 

17 99 

30 

5 24 

10 15 

2 

9 64 

17 55 

31 

5 15 

9 99 

3 

9 39 

17 12 

32 

5 07 

9 83 

4 

9 14 

16 71 

33 

4 99 

9 67 

5 

8 91 

16 30 

34 

4 91 

9 52 

6 

8 68 

15 91 

35 

4S3 

9 37 

7 

8 47 

15 54 

36 

4 7() 

9 22 

8 

8 26 

15 IS 

37 

4 69 

9 OS 

9 

8 06 

14 83 

3S 

4 62 

8 94 

10 

7 87 

14 50 

39 

4 55 

8 SI 

11 

7 69 

14 19 

40 

4 4S 

8 67 

12 

7 52 

13 89 

41 

4 42 

S 55 

13 

7 35 

1361 

42 

4 35 

S43 

14 

7 19 

13 3d 

43 

4 28 

S 31 

15 

7 04 

13 07 

44 

4 22 

S20 

16 

6 89 

12 83 

45 

4 15 

8 09 

17 

6 75 

12 57 

46 

4 09 

7 97 

18 

6 61 

12 34 

47 

4 03 

7 87 

19 

6 48 

12 12 

48 

3 97 

7 76 

20 

6 35 

1191 

49 

3 91 

7 65 

21 

6 23 

1 1171 

50 

3 85 

7 55 

22 

6 10 

1152 

51 

3 79 

7 45 

23 

5 98 

1133 

52 

3 74 

7 34 

24 

5 86 

11 14 

53 

3 68 

7 24 

25 

5 75 

10 96 

54 

3 62 

7 13 

26 

5 64 

10 79 

55 

3 56 

7 03 

27 

5 54 

10 62 

56 

3 51 

6 92 

28 

5 43 

10 46 

57 

3 45 

6 81 


Solubility of atmos etc — Conhnued 


Temp 

Oxygen 

Nitrogen 

Temp 

Oxygen 

Nitroge 


CC 

CC 


CC 

CC 

58° 

3 39 

6 

71 

80° 

197 

4 03 

59 

3 34 

6 

60 

81 

189 

3 88 

60 

3 28 

6 

50 

82 

181 

3 73 

61 

3 22 

6 

39 

83 

173 

3 57 

62 

3 16 

6 

27 

84 

165 

3 41 

63 

3 10 

6 

16 

85 

157 

324 

64 

3 04 

6 

05 

86 

148 

3 07 

65 

2 98 

5 

94 

87 

139 

2 89 

66 

2 92 

5 

82 

88 

130 

2 71 

67 

2 85 

5 

70 

89 

121 

2 5S 

68 

2 79 

5 

59 

90 

1 11 

2 3S 

69 

2 73 

5 

47 

91 

102 

2 15 

70 

2 66 

5 

35 

92 

0 92 

191 

71 

2 60 

5 

23 

93 

0 81 

17( 

72 

2 53 

5 

10 

94 

0 71 

14§ 

73 

2 47 

4 

98 

95 

0 60 

i 1 2' 

74 

2 40 

4 

85 

96 

0 48 

10 

75 

2 33 

4 

72 

97 

0 37 

07 

76 

2 26 

4 

59 

98 

0 27 

05 

77 

2 19 

4 

45 

99 

0 13 

02 

78 

2 12 

4 

32 

100 

000 

0 01 

79 

2 04 

4 

18 





(Winkler, B 1901, 34 1440 ) 

Absorption ot atmo&pheiic an by Hif) it 
and 760 mm piessuie i8 = coefficient 
absorption /9i =* '‘Solubility ” CS 
undei ox> g( n ) 


t° 

a 1 


t 

d 

d^ 

0 

0 02881 

0 02864 

55 

0 01251 

0 01(1 

5 

254 1 

2521 

()0 

12U) 

09 

10 

22t)4 

2217 

(>5 

1182 

0^ 

15 

2045 

201 1 

70 

1 1 5(> 

ih 

20 

1S()9 

1S2( 

75 

11 17 

07 

25 

1724 

l()71 

SO 

112() 

0( 

10 

lt)()t) 

1 5 1<) 

S5 

1119 

(P 

15 

1501 

U20 

90 

1111 

0 

40 

1 ns 

1 115 

95 

1109 

01 

45 

50 

I 151 
1297 

1224 
‘ 1140 

100 

1 10) 

0( 


(Winlvld n 1001 34 1 KV) ) 

S(i-\\it(i ibsoibs h^sO irid N fiom 
th in pUK H (), but t 1 h 1 it 10 b( t w< ( 11 () iiu 
H m uns ( oust int In sc i-v\it(r sit with 
it () 22° th( oxygen w is W/( of the t< 
gas ibsoilxd (Pcttcisson ind Sonde n ) 

1 I SI i-w it( r ibsoibs (( N uid O fiotn 
it t° iiid 7(>0 nun pussUK 


0 

5 

10 

15 


o( N 

( ) 

N -ft) 

‘/f ( 

14 41 

7 77 

22 IS 

15 0 

11 22 

6 9d 

20 15 

14 1 

120 s 

6 29 

18 17 

14 2 

1101 

5 70 

16 71 

14 1 


(Tornoe, Nonvegian North \t Untie Ex] 
Chem IS ) 


ALUMINATE, C 4 LCIUM 
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1 1 sea water absorbs cc N from air at t° 
and 760 mm 


t® 

cc N 

t° 

cc N 

t° 

cc N 

0 

15 60 

10 

12 47 

2C 

10 41 

5 

13 86 

15 

1134 

25 

9 62 


(Dittmar ) 


1 1 sea-water absorbs cc N (0° and 760 mm ) 
from atmospheric air at t® and 760 mm 
pressure ('dry) 


t 

cc N 

t° 

cc N 

t 

cc N 

0 

14 85 

10 

12 06 

20 

10 25 

2 

14 20 

12 

1162 

22 

9 98 

4 

13 60 

14 

1123 

24 

9 73 

6 

13 04 

16 

10 87 

25 

9 62 

8 

12 53 

18 

10 54 




(Ham berg ) 


Absoiption of air which is free from car- 
bomc acid by H SO4 at 18® and 760 mm a~ 
coefficient of solubility 


H 2 SO 4 

a 

H 2 SO 4 

a 

98% 

0 0173 

70% 

0 0055 

90% 

0 0107 

60% 

0 0059 

80% 

0 0069 

50% 

0 0076 


( i owei , / anorg 190b, 60, 388 ) 


Absolute alcohol absorbs Oil vol gas from air Va of 
which IS O and /a N On mixing with an equal vol 
HO /a of the dissolved gas is given off (Dobereiner ) 
100 vols alcohol (95 1 %) absorb 14 1 vols air 
(Robinet C R 58 008 ) 

100 voK pctrohum absorb 6 S vols air 
oil of lavender 6 89 

benzene 14 0 

oil of turpentine 24 IS 

(Robmet I c ) 

1 vol cthoi at 760 mm piessuie absorbs 
0 290 volb ill at 0®, 0 2S7 voK at 10®, 
0 2S6 volb at I'S® (ChiistofT Z phys Ch 
1912, 79 4:>9 ) 

Alcohol C2H5OH 


Sp gi of puu ( thyl al( ohol-|- \q it 25® 


% 

iltohol 

81- 

% 

jiUohol 

Sp gr 

0 

0 997077 

55 

0 898502 

2 

0 99H59 

60 

0 886990 

5 

0 9S8166 

65 

0 875269 

6 

0 986561 

70 

0 863399 

10 

0 980434 

75 

0851H6 

15 

0 971345 

SO 

0 839114 

20 

0 966392 

85 

0 826596 

25 

0 958946 

90 

0 813622 

^0 

0 950672 

95 

0 799912 

35 

0 941459 

98 

0 791170 

40 

0 931483 

99 

0 788135 

45 

0 920850 

100 

0 785058 

50 

0 909852 

— 

— 


(Osborne, McKelvy and Bearce, Bureau of 
Standards, Sci Paper No 197 ) 


Alum, Ammonia 
See Sulphate, aluminum ammonium 
Alum, Chrome 

See Sulphate, alummum chromium 
Alum, Iron 

See Sulphate, alummum feme 
Alum, Potash 

See Sulphate, alummum potassium 
Alumina 

See Aluminum oxide 

Alumimc acid, H2AI2O4 = AI2O3 H2O 
Alummum hydroxide possesses acid prop- 
erties and salts corresponding to an acid of 
the above formula exist 
See Alummum hydroxide 

Alummates 

All alummates are msol m H2O except 
those of K and Na (Fremy) and Ba (Beck- 
mann, J pr (2) 26 385) 

Banum alummate, Ba\l O4+4H O 

Sol m 10 pts H 0, can be recryst from 
alcohol (Deville J pr 87 299 ) 

-1-5H 0 SI sol in HoO with decomp 
(Allen, Am Ch J 1900, 24 313 ) 

-f-7H 0 SI sol in cold, not completely 
sol m hot H 0 Sol in cold dil HCl -{- A.q 
(Beckmann, J pr (2) 26 385 ) 

Ba AloO -f-5H O Sol in 20 pts H O b\ 
boiling (Beckmann, B 14 2151 ) 

Insol in alcohol 

SI sol m H O with decomp msol m 
alcohol (Allen, Am Ch J 1900, 24 311 ) 
Ba^jA.! 06 4-7— IIH 0 Sol in lo pts HO 
With decomp into Ba \1 O 4-5H O, msol m 
alcohol (Beckmann ) 

Barium alummate bromide, BaA.1 O4 BaBr 

-him O 

bol in H O (Beckmann, J pr (2) 26 385, 
474 ) 

Barium alummate chloride, BaAl O4, 3BaCl2 
-h6HO 

Sol m H O (Beckmann 1 c ) 

Ba\l04, BiCl-hllHO Sol m HO 
(Beckmann, 1 c ) 

Barium alummate iodide, B i\l O4, Bil 
Sol m H)0 (Beckmann I c ) 

Calcium alummate, CaO, A1 O3 

Decomp by H 0 but does not ‘‘set Sol 
m HCl, msol m HNOs H SO 4, and HF 
(Dufau, C R 1900, 131 54 d ) 

Ca2Al206-h7H O Slowly decomp by 
HoO, si sol in H O (Allen, Am Ch J 
1900,24 316) 

CasAl Oe Insol in HoO , not decomp b v 
KOH-hAq, sol in acids (Tissier, C R 48 
627) 
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ALUMINATE, COBALT 


4 - 6 H 2 O Ppt, si sol m H 2 O, msol m 
alcohol (Allen, Am Ch J 1900, 24 316 ) 
3 Al 20 s 4 Ca 0 + 3 H 20 Ppt (Fnedel, Bull 
Soc Mm 1903, 26 121,0 C 1904,1 430) 

Cohalt altimmate 

^‘Thmard’s or Le%thner^s hhie^* Insol m 
H 2 O 

C 0 AI 2 O 4 Insol m H 2 O and acids (Ebel- 
men ) 

Cohalt magiiesiiitn alimunate, [MgCo]Al 204 
Spinel Blue Insol m H 2 O or HCl+Aq 
(EbeCtnen ) 

Glucintun altmunate, GIAI 2 O 4 
Min Chrysoheryll Not attacked by acids, 
but decomp by KOH+Aq 

Iron (ferrous) aluminate, FeAl204 
Min Hercymte Not attacked by acids 
Lithium aluminate, L 1 AIO 2 
Sol in H 2 O (Weyberg, C C 1906, II 
1669) 

Lithium hydrogen aluminate, LiHAl 204 -h 
5H2O 

SI sol mH20, decomp onboilmg (Allen, 
Am Ch J 1900,24 310) 

Magnesium alummate, MgAl204 
Min Spinel Insol in H 2 O 
Insol m HNOa+Aq, very si sol in HCl 
H-Aq, partly sol in H2SO4 at boiling temp 
(Abich, Pogg 23 316 ) 

Sol by standing 2 hours at 210° with a 
mixture of 3 pts H2SO4 and 1 pt H2O, or by 
boilmg with this mixture together with HF 
(Mitscherlich, J pr 81 108 ) 

SI sol m HCl, HF, and H2SO4, msol in 
HNO3 (Dufau, Bull Soc 1901, ( 3 ) 26 669 ) 

Manganous alummate 
Insol in H 2 O and acids (Fbelmen, A ch 
( 3 ) 22 225 ) 

MnAl 204 Insol in HCl+Aq, readily 
attacked by HF, HNO3 and H2SO4 
Decomp by fusion with alkali chlorate, 
nitrate, oxide or carbonate (Dufau, C R 
1902, 136 963 ) 

Nickel alummate 
Insol in HoO 

Potasssium alummate, K 24 I 2 O 4 + 3 H O 
Decomp by dissolving in pure H 2 O with 
separation of AI 2 O 3 (Fremy, A ch (3) 12 
362 ) Can be recrystallised from water con- 
taimng a little alkali, without decomposition 
(Fremy ) 

Insol in alcohol 

Sodium alummate, Na 2 Al 204 
Easily and completely sol in cold H 2 O 
(Schaffgotsch, Pogg 43 117) 

+ 4 H 2 O Insol in alcohol (Allen, Am 
Ch J 1900, 24 308 ) 


NacALOe Miscible with hot H 2 O, and as 
sol as NaOH m cold H 2 O Insol m alcohol 
but decomp thereby (Tissier, C R 43 102) 

Strontium alummate, Sr 8 Al 206 + 6 H 20 
SI sol in H 2 O (mth slow decomp m Aq 
solution) (Allen, Am Ch J 1900, 24 314 ) 

Thallium altimmate, TI 4 AI 2 O 6 + 7 H 2 O 
Not completely sol m, but slowly hydro- 
lysed by HoO 

Reamly sol m dil acids and m the fixed 
alkahes 

Insol m abs alcohol (Hawley, J Am 
Chem Soc 1907,29 303) 

Zme altunmate, ZnAl 204 
Insol m acids or alkalies 
Mm Gahmte (Automohte) 

+a:H 20 Sol m KOH, and NH 40 H+Aq 
(Berzehus ) 

Alumuucoantimoniotungstic acid 

Ammomtun alummicoantimomotungstate, 
6 (NH 4 ) 20 , 2 AI 2 OS, SSbaOfi, I 8 WO 3 + 
I7H2O 

A shellac-hke gum (Daniels, J Am Chem 
Soc 1908,30 1856) 

Banum alummicoantimomotungstate, 5BaO, 
2 AI 2 O 8 , SSbsOs, I 8 WO 3 + 6 H 2 O 
Somewhat msol in dil HCl (Daniels, 
J Am Chem Soc 1908, 30 1857 ) 

Silver alummicoantimomotungstate, 6 Ag 0, 
2 AI 2 O 3 , 3Sb Oe, ISWO 3 + 12 H 0 
Ppt 

Sol m NH 40 n+Aq but requiies HNO 3 
(1 10) to dissolve it (Daniels, J Am Chem 
Soc 3908,30 1857) 

Aluminicoarsemotungstic acid 

Ammonium alummicoarsemotungstate, 
6 (NH 4 ) 20 , 2 AI O 3 , Us Ofi, 18W08 + 
I4H2O 

Spaimgly sol in HO (Diiutls, J Vin 
Chem Soc 1908, 30 IS'54 ) 

Banum alummicoarsemotungstate, 4B lO, 
2 AI 2 O 3 , Us O5, I8WO3 + I 2 H O 
Very si sol m 1120 

Sol m very dil IK 1 01 HNO 3 (Daniels, 

J Am Chem Soc 1908, 30 1855 ) 

Cadmium alummicoarsemotungstate, 4CdO, 
2 A 1 O 3 , dAssOfi, 18 \V 03 + 17H20 
Sol in dll mincial acids and in ationg 
NH 40 H+Aq (Daniels, J Am Chem Soc 
1908, 30 1855 ) 

Alumimcomolybdic acid 

Ammonium alummicomolybdate, 3 (NH 4 ) 20 , 
AI 2 O 3 , I 2 M 0 O 3 +I 9 H 2 O 
Ppt (Hall, J 4m Chem Soc 1907, 29 
696) 

+ 2 OH 2 O More sol m H 2 O than potassium 
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aluminioomolybdate (Struve, Bull Acad St 
Petersb 12 147 ) 

+ 22 H 2 O (Marckwald, Dissert 1896 ) 

Banum alumuucomolybdate, 4BaO, AI 2 O 8 , 
I 2 M 0 OS+I 4 H 2 O 

Ppt (Hall, J Am Chem Soc 1907, 29 
712) 

Lead altmmucomolybdatej 4PbO, AI 2 O 8 , 
12Mo08-f21H20 

Ppt (Uall, J Am Chem Soc 1907, 29 
712) 

Potassitun almmnicomolybdate, 3 K 2 O, AI 2 OS, 
12 M 0 O 8 + 2 OH 2 O 

1 pt of the salt is sol m 40 67 pts H 2 O at 
17® Very difficultly sol m acids (Struve ) 
H 8 A 1 (Mo 04 ) 3 , 2 KHM 0 O 4 Sol in H 2 O 
(Parmentier, C R 94 1713 ) 

Silver alummicomolybdate, 4 Ag 20 , AI 2 O 3 , 
12 Mo 03 -fl 6 H.O 

Ppt (Hall, J Am Chem Soc 1907, 29 
712) 

Sodium alumimcomolybdate, 3 Na 20 , AI 2 O 3 , 
I 2 M 0 O 3 + 22 H 2 O 

Efflorescent Easily sol in HoO (Gentele 
J pr 81 413 ) 

Alumimcophospho tungstic acid. 

Ammonium alummicophosphotimgstate, 
9 (NH 4 ) 20 , 2AI2O3, 4P2O5, 9WO3+I3H2O 
SI sol in cold and in hot H 2 O (Daniels, 
J Am Chem Soc 1908, 30, 1851 ) 

Banum alummicophosphotungstate, 4BaO, 
2A1 O 3 , 4P,05, OWOs + iaH 0 
SI sol in H O Sol in very dil HCl or 
HNO 3 (Daniels, J \in Chem Soc 1908, 
30 1853 ) 

Silver alummicophosphotungstate, 4AgO, 
2A10 ,4P2O5,0V(),-l-bHO 
Ncaily insol m H O Sol in NH4OH and 
in dll HNOj Insol in u otic acid (Damel^^j, 
J Am Cluiii Soc 1908,30 1852 ) 

Zme alummicophosphotungstate, 5ZnO, 
2 AIO 3 , Ofi, 9 V 03 -fllH 20 
Sol in dll Kids uid 111 a laige quantity of 
cone ammonia when NH4CI is present 
(Diniels, J Am Chem Soc 1908, 30 
18)3 ) 

Alumimcotungstic acid 

Ammomum alummicotungstate, 3(NH4) O, 
ALO3, 9WO3+4H0O 

Sol m cone HNO3 and in core HCl V hen 
the solution in cone HCl was boiled, a yellow 
colored ppt separated (F P Smith J Am 
Chem Soc 1903, 26 1230 ) 

Ammomum silver alummmicotungstate, 
llAgaO, 21(NH4)20, 4 AI 2 O 3 36 WO 3 
The dry salt is insol in pure H 2 O, but 


readily sol in H 2 O contaimng NH 3 or HNO 3 
(E F Smith, J Am Chem Soc 1903, 26 
1231) 

Banum alummicotungstate, SBaO, AI 2 O 3 , 
9 WO 3 + 7 H 2 O 

Not sol in acids vhen dr\ Somewhat 
decomp by boilmg with cone HCl, HNOs or 
aqua regia (Darnels, J Am Chem Soc 
1908,30 1848) 

Copper alummicotungstate, 2CuO, Al> 03 , 

OWOs-rlbJ^HsO 

Sol m large quantities of HoO (Daniels, 
J Am Chem Soc 1908, 30 1847 ) 

Mercurous alummicotungstate, 5 Hg O, AI 2 O 3 , 
9 WO 3 

SI sol mHsO Sol mHNOad 5) (Dan- 
iels, J Am Chem Soc 1908, 30 1849 ) 

Zinc alummicotungstate, IHZnO, AI 2 O 8 , 
9 WO 3 + 8 H 2 O 

Insol m HoO (Daniels, J Am Chem 
Soc 1908, 30 1850 ) 

ZnO, A1 Os, 9WO8-f20H 0 Sol in HoO 
(Darnels ) 

Aluminum, A1 

Less easily attacked than ordinary metals 
(iron, copper, lead, zinc, tin) by air, H 0, 
wine, beer, coffee, milk, oil, butter, fats, etc 
Vinegar dissolves 0 349 g fiom a sq decimetre 
in 4 months, and 5 % NaCl-f Iq, ordv 0 045 
g in the same time (Ballaud, C R 114 
1536) 

The action of various substances contained 
in foods and drinks on compact 41 as it occuis 
m utensils is very slight Hard or soft ater, 
whether cold or hot, sho\\ed no action in 8 
days, 1 % solutions of taitanc, tanmc, and 
acetic acids had no action in same time, also 
5 % bone, carbolic, and salic'vlic acids 4 % 
and 10 % acetic acid dissolved onl\ 0 4 mg 
of 41, while 10 % acetic acid dissohed 2 1 
mg from a loughened piece of 41 foil in 8 da} s 
1 % soda solution di^^oh ed 1 5 mg in S d \\ s 
(Rupp, Dingl 283 119 ) 

Similar results weie obt lined b} 4iche 
(Dmgl 284 255 ) 

Liquids which 11 e oiduiaiih contained in 
foods and drinks do not ittack sheet 41 ex- 
cept in a veiy small degice The following 
losses in weight in mg b^ the action of the 
given liquids on 100 sq centimeties sheet 
aluminum for 6 dav'^ w ei e obtained 


Liquids 

Lo s in mg 

Claret 

2 84 

Hock 

3 27 

Brand\ 

108 

5 % alcohol 

0 61 

5 % tartaric acid-f-4q 

169 

1 % 

2 58 

5 % acetic acid+Aq 

3 58 

1 % " 

4 38 
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Liquids 

Loss m mg 

5 % citric acid-{-Aq 

2 15 

1 % 

190 

5 % lactic acid-f-Aq 

4 77 

5 % butyric acici-hAq 

1 31 

Coffee 

0 50 

Tea 

0 

Beei 

0 

4 % bone acid-f-Aq 

1 77 

5 % carbolic acid-|-Aq 

0 23 

1 % 

0 49 

% salicylic acid + Aq 

6 35 


(Lunge, CN 66 110) 


The apparent solubility of this metal m 
H 0 IS due to the presence of minute quan- 
tities of Na Absolutely pure A1 does not 
lose any weight to H 2 O and the H 2 O remains 
perfectly clear Also dil acids remain per- 
fectly clear (Moissan, C R 1895, 121 
794-98, C C 1896, 1 193 ) 

SI attacked bv H 2 O at S 0 ° (W Smith, 
J Soc Chem Ind 1904, 23 475 ) 

Fasily sol in dil or cone HCl+Aq, 
w hether hot or cold also in HBi , HI, or HF -h 
Aq Insol in dil H S 04 -f Aq (de la Rive), si 
attacked by cold, easily by hot cone H 2 SO 4 
Not attacked by HNOa-f- Aq even when ( one 
and boiling (Wohler) easily sol indil H2SO4, 
or HNOj + Aq m vacuo (W ecren, B 24 1798) , 
slowly sol in 27 % H^Oa+Aq, 100 cern 
HNOa+Aq lequiiing 2 months to dissolve 2 
g A1 (Montemartim, Gi/z eh it 22 -597), 
vtiysl sol in most oiginn leids, hut solubil 
itv lb incieised by piesdue of N iCl 

Not attacked by dll 01 (one UNO, it oid 
temp but attacked by hot UNO Vtt ickod 
bv H 2 PO 4 (Smith, J Soc (lum Ind 1904, 
23 475 ) 

Complctch sol it 100° in two houis mi 
HNOi s]) gi 1 15-1 1() (Stillinin I Vin I 
Chem Soc 1S97 19 714 ) | 

\civ ( ibil) ^ol in HNO (conti u\ to the 
iisii il st itcinc nt in tc \t () 0 () 1 ( U o\ ( ( i 

190 , J I <)4 ) 

Slowly itti<kcdl)\ HNOi-j- \cj (20 25 G ) 
it 25-:i0° (D(\(nt(i C he ni W c c khl 19t)7 

4 (>9 ) 

Dll IlNOi 01 II so, docs not itticl \l 
on i( count c)l foini ition o{ 1 i\c 1 of g Is \( 
tion is me 1C ISC cl })^ \ ic unm Solutions ol 
inetillic chloiicics the inctilot which is msol 
ind itt ic he s itsc 11 to the \1(P{ \u, Cii Hg) 
incioisc the solnhiht} hut when me t il is 
soluble in the ic id (I c /n, etc ) thcic is no 
me lease of solubility (Dittc C R 1S<)0, 
110 571) 

\ lolentlv itt i< kc ci 1 )’^ dil 01 cone li PO 4 + 
Aq (Wintelci ) 

Not itt ic ked by solution of IK9 in iKpud 
HCN (J\ ihlcnbc ig, J plus (hem 1902, 
6 662 ) 

Very easily sol in cone 01 dil 01 

NaOH+Aq klowly ittickcdhv NH 4 (>/f-f i 


Aq (Wohler), sol m Ba02H2+Aq (Beck- 
mann, J pr (2) 26 385) , slowly sol in CaO H 2 
+Aq 

Sol in excess of 10 % KOH-f-Aq and in 
NaOH and LiOHH-Aq, sol in hot cone 
Ba(OH) 2 , Sr(OH )2 and Ca(OH) 2 +Aq ( Allen, 
Am Ch J 1900, 24 304-331 ) 

Attacked bv hot cone NH40H-}-Aq 
(Smith, J Soc Chem Ind 1904, 23 475 ) 

SI attacked by sulphates, or nitiates-f-Aq, 
but all chlorides, bromides, and iodides, except 
those of the alkalies and alkaline eaiths, even 
AlCls+Aq, dissolve the metal Insol in 
alum, or in NaCl-j-Aq, but sol in alum-b 
NaCl+Aq (Tissier, C R 41 362), sol in 
NaCl+Aq ^Deville, A ch (3) 43 14), sol 
in neutral FeCh+Aq in vacuo (Weeren, 
B 24 1798 ) Violently attacked b\ CuCl -f- 
Aq (Tommasi, Bull Soc (2) 37 443 ) 

Rapidh sol in IC2S208+Aq, more slo'wly 
sol in (NH4)2^>208+Aq (Levi, Gazz ch it 
1908,38 (1) 583 ) 

Attacked by (NH 4 ) 3 P 04 +Aq SI ittacked 
by NaNOs-f-Aq 01 KNO^-f-Aq it 100° 
(Smith, I Soc Chem Ind 1904 23 475 ) 
Not affected bv NH4NO3 + Aq (Hodgkin- 
son, C N 1904, 90 142 ) 

Attacked by POCb it 100° cRcnit/cr B 
13 845 ) 

Insol in liquid NHj (Croie, \nj Ch 1 
189S, 20 826 ) 

Insol in liquid CO (Buchnci, / plus 
Gh 1906, 64 674 ) 

Attacked bv NOCl fSuclhoiough Chem 
Soc 1S91, 69 659 

92 lie ohol itt i( ks \1 Ic ss th in II ( ) Ihiic 
W IS itt icktcl Ic SS til in c cminic jc 1 d ( Ilugon- 
nciH| J Phiim 1S95 ((>) 1 5U ) 

Sol m oigunc tc ids contnnnig chlonchs 
iSinith J Sex ( hem Ind 1901 23 17 > ) 
Acetic t ut iiic mcl (itiic icicls iiiicl \| 
only it liisf I\Ic ( il IS c c)\ c M cl l)\ I i \ c 1 ol 
hydic) clc but on icldition ot liiloid sd(s 
giicln il solution ( iisuc s fDillc ( P 1S9S 

127 9P) ) 

Not itticlcclb\ su,^ n ( \cj ( I\Ic in ( K 
102 1170) 

Aluminum arsenide 

I)c c omp bv H ( ) w it 11 ( \ oliil ion ni \sl 1 1 
( W ohlc i Pogg 11 l(>t) ) 

I)c ( omp b\ no ( 1 cni/( s I )mc ( 111 ( It 
1<K)() 130 HI > ) 

Aluminum boride, MB) 

\ci\ slowK sol m hot cone IK 1 -j- \c| md 
hot N i( )I I + A(|, but c isih m nioclcMlclv 
st long w n m 1 1 \ ( ) 1 -f- \cj c 1 1 mi pc \ 183 
7) ) 

\l B 4 Not itt ukccl b\ IK 1 oj I\<)II-f- 
\(1 Scuccly itticlccl b\ boilniw, USOi 
Hot cone HNK ),-f-Ac( dissolve s gi icln ill\ but 
c ornpic tc K ( H unpc , 1 ( ) 

Aluminum borocarbide, VRC ILs 

insol m HO, HCI+ 5(1, H SOi-f Aq 01 
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KOH-fAq, slowly sol m hot cone HNOs-f- 
Aq ('Hampe, 1 c ) 

Almninum broiAide, AlBi 3 

Anhydrous Dissolved by H 2 O with great 
violence and evolution of much heat "Very 
sol in alcohol More sol in CS 2 than Alls 
(Weber, Pogg 103 264 ) 

Sol in SOCI 2 (Besson, C R 1896, 123 
884) 

Sol in C 2 H 5 Br (Plotnikoff, G C 1902, 
II 617) 

Sol in acetone (Naumann, B 1904, 37 
4328) , (Fidmann, C C 1899, II 1014 ) 


Solubility of AlBra in orgamc liquids 


Solvent 

t° 

Mols 
per 100 

t® 

Mols 
per 100 

t® 

Mols 
per 100 


48° 

0 

130° 

43 2 

50° 

66 0 


45 

8 5 

140 

48 4 

38 

67 2 


42 

13 8 

142 

50 

50 

70 7 


38 

18 3 

140 

52 1 

60 

74 2 


50 

21 

130 

54 5 

70 

78 3 

Benzo- 

60 

23 4 

120 

56 7 

80 

83 3 

phenone 

70 

25 7 

110 

58 6 

85 

86 7 


80 

28 1 

100 

60 3 

90 

90 7 


90 

30 6 

90 

61 7 

93 

94 8 


100 

32 4 

80 

62 9 

96 

100 


no 

36 3 

70 

64 1 




120 

39 6 

bO 

o5 1 




10° 

0 

20° 

33 9 

70° 

72 7 


(1 

8 4 

30 

40 1 

80 

82 3 

h thyleiu 

2 

lb 0 

40 

47 2 

90 

92 2 

biouiidc 

2 

22 9 

50 

55 1 

9b 

100 


10 

2S 4 

()0 

63 6 




— 0 5 

0 

S5 

47 

40° 

72 b 


-2 5 

() 5 

<)() 

)() S 

bO 

7<) 4 


5 

1 3 0 

SO 

n s 

70 

S3 9 

I3( n/oyl 

10 

17 4 

()0 

5b 

80 

S9 2 

( hloiidi 

30 

24 () 

40 

59 5 

90 

9> S 


50 

31 S 

20 

()3 1 

9b 

100 


70 

40 

7 

b5 5 




SO 

44 3 

20 

()7 9 




(M( ns( hiitl in, Vnn Inst Pol P-k-Co, 

13 1 ) 


-f ()H 0 V( ly sol in 11 ( ) 

+ 1511 0 fPinliloft, J H 1896 7S5 ) 

Aluminum antimony bromide, 2 \lBi i, iShBi 
+24H 0 

Hygt()s(oi)i( D((Oinp by H>() (\\( in- 

land, H 190 3, 36 25S ) 

Aluminum potassium bromide, AIB 13 , KBr 
Sol in H O (Weber, Pogg 103 267 ) 
Alununum bromide ammonia, ^IBrs, arNHs 
Decomp by H G (Weber, Pogg 103 
267 ) 


Aluminum jjerbromide carbon 6zsulphxde, 
MBxs Br4, CSo 

Sol in ether, ethy 1 bromide, ethylene brom- 
ide and benzene, decomp by H O (Plot- 
nikoff, J Russ phys Chem Soc 1901, 33 
91, C C 1901, 1 1193 ) 

2A.lBr3, Br4, CS 2 Sol m ether and benzene, 
insol m petroleum ether (Plotmkoff, I c ) 

Aluminum bromochlonde, AlGl Br 
Dehquescent Somexvhat less \aolently dis- 
solved by HoO than is AlBrs (v Bartal, 
Z anorg 1907, 66 154 ) 

+6H O Dehquescent Sol in H 0 with- 
out evolution of heat (v Bartal, Z anorg 
1907,66 155 ) 

Aluminum carbide, AI 4 CS 
Decomp by fused KOH at 100°, insol m 
fuming HNOs in the cold, decomp by H2O, 
and dll acids (Moissan, Bull Soc 1894, (3) 
11 1012 , C R 1894, 119 16-20 ) 

Insol in acetone (Naumann, B 1904, 37 
4328) 

Aluminum chloride, basic, M O 14 H 10 , HCl 
Easily sol in H 0 (Schlumberger, Bull 
Soc 1895, (3) 13 56 ) 

Aluminum chlonde, \ICI 3 
Anhydrous \eiy deliquescent Sol in 
H 9 O with a hibsing noise and evolution of 
heat Solution of \ICI 3 in H 0 loses HCl on 
evapoiation, and \ICI 3 is finally wholly con- 
veited into O 3 

Sol in 1 432 ptfe H)0 at 15° (Geilach ) 
AlCl3+4q containing 19 15 Sc -^ICls boils 
it 103 4° \1C1 + Vq cont uniiig 38 3 ^ \ICI 3 
boils it 112 8° (Geilath ) 


sp gi of \lCk+ Vq it 15° 


, WCU 

'>p f.r 

( wcu 

Sp gr 

1 

1 0072 

22 

1 1709 

2 

1 0144 

23 

1 179o 

1 

1 021b 

24 

1 1881 

4 

1 0289 

2 > 

1 196S 

) 

1 Odd 

20 

1 2 O 0 S 

() 

1 ()4r) 

27 

1 21 M 

7 

1 0)10 

2s 

1 2241 

s 

1 (hS5 

29 

1 2331 

9 

1 Ob+l 

d) 

1 2422 

10 

1 07 34 

d 

1 2)18 

n 

1 0S12 

>2 

1 2bl5 

12 

1 0S90 

33 

1 2711 

1 3 

1 09bS 

A 

1 2808 

14 

1 1047 

3:) 

1 2905 

1 1 

1 1125 

d) 

1 3007 

lb 

1 1207 

37 

1 3109 

17 

1 1290 

:>S 

1 3211 

18 

1 1372 

39 

1 3313 

19 

1 1455 

40 

1 3415 

20 

1 15o7 

41 

1 3522 

21 

1 1632 




(Gerlach, Z anal 8 281 ) 
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Sp gr at 20® of AlCls+Aq containing mg 
mols AlCls per Lter 


M 

Sp gr 

0 01 

1 00104 

0 025 

1 00282 

0 05 

1 00588 

0 075 

1 00870 

0 10 

1 01158 

0 25 

1 02911 

0 55 

1 05706 

1 0 

1 11054 

1 5 

1 16308 

2 0 

1 21378 


(Jones & Pearce, Am Ch J 1907, 38 726 ) 


Sol in 1 pt strong alcohol at 12 5® (Wen- 
zel), easily sol m ether, si sol in CS2, insol 
m hgrome or benzene 

Difficultly sol in AsBrs (Walden, Z 
anorg 1902, 29 374 ) 

Sol m AlBra (Isbekow, Z anorg 1913, 
84 26 ) 

Insol in hqmd NH3 (Franklin, Am Ch 
J 1898, 20 826 ) 

Insol in CS2 at ord temp (Arctowski, Z 
anorg 1894, 6 257 ) 

Sol in benzomtnle (Naumann, B 1914, 
47 1369) 

Difficultly sol in acetone (Naumann, B 
1904, 37 4328 ) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Insol in methylal (Eidmann, C C 1899, 
11 1014) 


Solubility of AlCls in organic liquids 


Solvent 

t° 

Mola 
per 100 

t° 

]\Iola 
per 100 

t 

Mola 
per 100 


48° 

0 

130® 

43 2 

130° 

66 0 


44 

8 5 

125 

48 4 

140 

b7 2 


39 5 

13 8 

120 

50 

150 

70 7 


50 

18 3 

110 

52 1 

160 

74 2 


60 

21 

100 

54 5 

170 

78 3 

Benzo- 

70 

23 4 

90 

5b 7 

180 

83 3 

phenone 

80 

25 7 

80 

58 b 

185 

8b 7 


90 

28 1 

70 

60 3 

190 

90 7 


100 

30 b 

60 

61 7 

192 

94 S 


110 

33 4 

80 

62 9 

194 

100 


120 

36 3 

100 

64 1 




125 

39 6 

120 

65 1 




-0 5® 

0 

60® 

33 0 

80® 

52 9 


~4 

7 9 

70 

37 5 

70 

55 1 

Benzoyl 

-7 5 

12 7 

80 

42 2 

60 

57 2 

chloride 

0 

14 1 

90 

47 1 

40 

61 0 


20 

18 8 

93 

48 7 




40 

25 0 

90 

50 6 




(Menschutkin, Ann Inst Pol P -le-Gr , 
13 1 ) 


-f-6H20 Very dehquescent, veay sol m 
H2O Sol in 0 25 pt H2O (Thomson ) 

Sol in 2 pts abs alcohol at ordinary temp , 
and 1 5 pts at b -pt (Thomson ) 

Completely insol in a solution of ether in 
H2O sat with HCl (Havens, Am J Sci 
1898, (4) 6 46 

Aluminum ammomum chlonde, AICI3, NH4CI 
(Baud, A ch 1904, (8) 1 46 ) 

Aluminum antimony chlonde 
See Chlorantimonate, alummum 

Aluminum banum chlonde, 2AICI3, BaCL 
(Baud, C R 1901, 133 869 ) 

Aluminum calcium chlonde, basic 
3CaO, CaCL, AI2O 3 -|- 101120 (Steinmetz, 

Z phys Ch 1905, 62 466 ) 

lOCaO, CaCh, 6AI2O3 Slowly decomp by 
boihng H2O (Gorgeu, Bull Soc 1887, (2) 
48 51 ) 

Alummum calcium chlonde, 4AICI3, SCaCU 
(Baud, A ch 1904, (8) 1 51 ) 

Aluminum mtrosyl chlonde, AICI3, NOCl 
Deliquescent, and decomp bv H2O (Webei 
Pogg, 118 471 ) 

Alummum palladium chloride, AICI3, PdCUH- 
IOH2O 

See Chloropalladite, alummum 

Alummum phosphorus peniachloride, AICI3, 
PCI 6 

Decomp violently by H O (Baudrimont ) 

Alummum phosphoryl chloride, AlClj, POCI3 
Deliquescent Sol in H^O with dccoirip 
Sol in warm POCI3, from which it sopaintes 
on cooling (Casselmann, A 98 220 ) 

Alummum platmum chloride, MCP, PtCl + 
15H,0 

See Chloroplatimte, aluminum 

Alummum potassium chloride, Al( Ij, K( 1 
Slowly deliquescent Sol 111 If () with 
evolution of Ik at and decom}) (D(g(n, A 
18 SS2) 

Alummum selenium chloride, 2 \1CL, S( Cli 
Sol in H 0 with evolution ot heat and 
sepaiation of traces of soli mum (Wiber, 
Pogg 104 427 ) 

Alummum sodium chlonde, AICI3, NaCl 
Much less deliquescent than AICI3 Sol in 
H2O with evolution of heat Upon evapoiat- 
ing, NaCl crystallises out (Wohler ) 

Alummum strontium chloride, 4AICI3, SSrCh 
(Baud, A ch 1909, (8) 1 52 ) 

Aluminum sulphur chloride, 2AICI3, SCI4 
Decomp by HoO with evolution of much 
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leat and separatiion of some sulphur (Weber, 
^ogg, 104 421 ) 

Alois, SCI4 Decomp by H2O (Ruff, B 
901, 34 1757 ) 

Uummum telluntim chloride, 2AICI3, TeCL 
Very sol in dil H2S04+Aq (Weber, J pr 
re 313) 

Uummum chlonde ammonia, AICI3, NH3 
Sol in H2O (Rose, Pogg, 24 248 ) 
Completely sol m H2O (Baud, C R 
L901, 132 135 ) 

AlClb, 2NH8 Very hygroscopic (StiQ- 

nan, Am Oh J 1895, 17 750 ) 

Aids, 3NII8 Decomp bv H2O 
AICI3, 5NH8 M pt 380® (Baud, C R 
1901,132 135) 

AICI3, 6NH3 Decomp by H2O (Still- 
man, Am Ch J 1895, 17 752 ) Somewhat 
liygroscopic (Baud, C R 1901, 132 135 ) 

Mummum chlonde mtnc oxide, J2A1C18, NO 
Very hygroscopic Decomp rapidly in the 
air Sol in KOH+Aq (Thomas, C R 
1895, 121 130 ) 

Alummum chlonde phosphme, SAlCls, PH3 
Decomp by H2O or NH40H+Aq (Rose 
Pogg, 24 295 ) 

Alummum chlonde hydrogen sulphide 

Deliquescent Decomp by HoO or NH4OH 
-hAq (Wohler ) 

Alummum chlonde sulphur dtoxide, AICI3, 
SO2 

Decomp by H2O, alcohol, 01 benzene 
(Adnanowski, B 12 688 ) 

2AICI3, SO (Baud, A ch 1904, (8) 1 32 ) 

Alummum cobalt, C03AL 1 

Sol in strong acids (Biiinck, B 1901,34 
2734 ) 

Alummum copper, CU4AI9 

Sol in aqua regia, d(comp by HCl 
(Biunck, B 1901, 34 2711 ) 

Alummum fluonde. All 3 

Anhydrous Not attacked H O or acids, 
and only very slightly b> boiling cone H2SO4 
Insol in boiling KOTI+\q (Deville, C R 
42 49 ) 

Insol in ethyl acetate (Naumann, B 
1910, 43 314 ) 

Insol in acetone (Naumann, B 1904, 37 
4328) 

-1-^H20 Insol in H2O SI sol in HF 
(Baud, C R 1902, 136 1104 ) 

-I-H2O Completely but only sparingly sol 
in H2O (Mazzuchelli, Real Ac Line 1907, 
(5) 16, I 775, Chem Soc 1907, 92 , (2) 549 ) 
-f-3J^H20 Two modifications (1) Easily 
sol in H2O Sol in HP (2) Insol in H2O 
SI sol inHF (Baud,C R 1902,136 1104) 


-f7HoO Sol m H2O (DeviUe, A ch (3) 
61 329) 

Mm Fluelhte 

+8HII2O Very efflorescent Sat solu- 
tion contains 3 85 g AlFs per 100 g at 11® 
and 1 2 g at — 0 2® (MazzuccheUi, Real Ac 
Line 1907, (5) 16, I 775, Chem Soc 1907, 
(2), 92 549) 

Alummum hydrogen fluonde, 3 AlFs, 2 HF-{~ 
5H2O 

Sol m H2O, precipitated by alcohol 
(DeviUe ) 

2A1F8, HF-f 5H2O (DeviUe, A ch (6) 61 
329) 

Alummum ammomum fluonde, AIF3, NH4F 
Somewhat sol in H2O, insol m H2O con- 
taimng NH4OH or NH4F (Berzehus, Pogg 
1 45) 

AIF3, 2NH4F+I 5H2O Sol m 100 pts 
H2O at 16® (Baud, C R 1902, 136 1338 ) 
AlFs, 3NH4F Nearly insol in H2O, easilj 
sol in dll acids (Petersen, J pr (2) 40 35 ) 
Quite easily sol in HoO, but insol in 
NH4F-f-Aq (Helmholt, Z anorg 3 129 ) 

Alummum banum fluonde 
Apparently not obtained in pure state 
(Roder ) 

Alummum calcium fluonde, AIF3 CaF -f-HoO 
Mm Evzgtokite 

Alummum calcium sodium fluoride, AIF 3, 
CaFa, NaF+H 0 
Mm Pachnohte 

Alummum cobaltous fluonde, AIF3, CoF>-r 
7HO 

Sol in dll HF+Aq (\\ einland, Z anoig 
1899, 22 272 ) 

Alummum cupric fluonde, 24IF3, Cul 
Vei> slo'^l} but completeh sol m H O 
(Berzelius ) 

AIF3 2CuI’ -f-llH O Sol in dll HI +Aq 
(Weinland, Z anoig 1899, 22 272-76 ) 

2AII3 3CuF+18HO Sol 111 dll Hl-h 
Aq (Weinland ) 

Alummum cupric hydrogen fluonde, 41 F 
CuF , HF-hSH O 

Efflorescent m the air Sol indil HI-|-4q 
(Weinland, Z anorg 1899, 22 272 ) 

Alummum iron (ferrous) fluoride, AIF3 
FeF2+7H O 

SI sol m dll HF+4q (Weinland, Z 
anorg 1899, 22 270 ) 

Alummum lithium fluonde 
Insol in H 0 (Berzelius ) 

Alummum magnesium fluonde 
2AIF3, MgF (?) (Roder ) 
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Altrauntim nickel fluonde, AIF 3 , N 1 F 2 +71120 
SI sol in dll HF+Aq (Weinland, Z 
anorg 1899, 22 271 ) 

Aluminum potassium fluonde, AIF 3 , 3KF 
Very si sol in acid solutions, and still less 
in HoO (Gay-Lussac and Th^nard ) 

AIF3, 2 KF As above 

Aluminum silicon fluonde 
See Fluosilicate, aluminum 

Alummum sodium fluonde 
2 AIF 3 , 3NaF Mm Chiohte 
AlFs, 2 NaF Min Chodneffite 
AIF 3 , 3NaF Mm Cryolite SI sol m 
H 2 O Insol in HCl+Aq Decomp by 
H 0 SO 4 , or by boiling with NaOH+Aq 

Aluminum strontium fluoride 

As the Ba salt (Roder ) 

Aluminum thallous fluonde, 2 AIF 3 , 3T1F 
Ppt SI sol m H 0 (Ephraim, Z anorg 
1909, 61 243 ) 

Aluminum zmc fluonde, AIF3, ZnF + 7 H 2 O 
Sol in dll HI + Aq (Weinland, Z anorg 
1899, 22 272 ) 

2 AIF 3 , ZnF Sloivly but completely sol 
in H 0 (Ber/elius ) 


Alummum hydroxide, A1 Oj, H O 
-\1 O (OH) 

Dehydi ated by cone a( ids, v ithout dissolv 
mg (Bccquercl, C R , 67 108 ) 

Mm Diai^poie Insol in IIC1+ \(i, uid 
not attacked by boiling com H SO4, unless 
it h Xb been ignited 

\I O , 2H 0 = \] 0(0H)4 Rptd A1 hy- 
dio\id(, when boiled twenty Iioiiis VMth H () 
IS insol in leiels ind ilk dies ind his the 
ibove e oiniiubition (St Gille s, \ eh ( ^) 
46 57 ) 

Min BauiiU 

^oluhU mo(hjicati()Hi> i) MUa alununiua 
hydi oxide hrooi basic AL acetate Sol in 
H 0 ind moie le idily in HC HjO 1 he 
xciueoiis solution is eoigulited by ti ices of 
dkalies, many iciels, xnd silts, while othei 
icids and silts have no effect I hiis, 1 [)t 
H S()4 in 1000 pts H O lelded to 7000 pts of 
above solution cont lining 20 ptb AbOi, < on- 
veits the liquid into i neaily solid in iss 
Citiie, txitaiic, oxilie, chioinie, molybdie, 
racemic, suberic, silieylie ben/oic, gdhe, 
lactic, cmnxiTuc, butyric, yaleiie, e imphoiic 
piciic, uiie, meconic, comenic, and hermpmic 
acids act in the same way HCl and HNO, 
have fai less action, 600 mols being necessaiy 
to pioduce the same effect as 1 mol H2SO4, 
while acetic, foimic, boiic, arsenious, pyro- 


mecomc, and opianic acids do not coagulate 
the solution, except when moderately cone 
1 pt KOH in 1000 pts H 2 O coagulates 9000 
pts of the solution NaOH, NH 4 OH, and 
Ca(OH )2 have the same effect 
The solution is not coagulated by acetates, 
unless added in large quantity, and even 
then the ppt is redissolved when treated with 
H 2 O Nitrates and chlorides coagulate with 
difficulty, Na 2 S 04 , MgS 04 , and CaS 04 +Aq, 
however, have as strong an action as a liquid 
contaimng the same amount of H)S 04 A 
teaspoonful of the solution introduced into 
the mouth solidifies at once from the action 
of the saliva The ppt formed by acids is 
not sol in an ecessx of the acid, but by the 
long continued action of cone H 2 SO 4 espe- 
cially if hot, the ppt is dissolved, boding 
cone HCl+Aq also dissolves it, but less read- 
ily than H 2 SO 4 The ppt is sol in boiling 
cone KOH+Aq The residue, when the 
solution is evaporated at 100®, has composi- 
tion AI 2 O 3 , 2 H 2 O, and IS insol m acids 
(Cl urn, Chem Soc 6 225 ) 

(b) By Dialysis Sol in H 2 O from which 
it IS separated by extremely small amounts of 
various substances, as acias, ammonia, salts 
(especially K 2 SO 4 ), caiamel, etc An excess 
of acid dissolves the coagulum It the solu- 
tion contains 0 5% AbOs or less, it mw be 
boiled without change, but the hxdioxuh 
separates out suddenly when it is iidiued to 
its vol , and even viiy dil solutions gdi- 
tinise spontanoously in i few (li\s 1 Ik 
solution IS not co xgul it( d by ih obol oi sug ir 
(Giahim A 121 41 ) 

A1 O 3 , m 0=:Al(On), Crystallised Diffi 
cultly sol m kkIs iiid ilkilus ((ossi \ 
Cim (2) 3 228 ) Insol in hoilin^ IK 1+ \(] 
(Wohki, A 113 249) si sol mI\()II+\() 
no irly insol ineoldHSO, IKl ll^()+^<^ 
vei\ slowU M)I in hot IK 1+ \() inoH i< ulily 
in hot H S ()4 (v IkuisdoiH Bog^> 27 27)) 
a-modibf ition (bist ibh Cli mg< s into 
/5 inodihc ition Sol m \-lI S(), q onl 

tdiip Sol in N-N lOIl md in hot \ lOlI oi 

< OIK ( nt 1 ition i O lOOlI (> (Hiiss / 
inoig 1<)()4 41 221) ) 

^-inodifie ition InM>l in \ II S(), it onl 
tdiij) DiflKiilty sol in w uni \ \ i()ll but 

< isily sol in hot N lOlI of < ohm nil ition 
5N i (), lOOIl O Its solulidit \ in \i()II m 
(loisis with iiuK is( in (oiHinti ition ol tin 
hydioxyl ions (Buss) 

5-inodih( ition b isih sol in (om II S() 4 , 
only si sol in HC 1 II\()iot u(ti< u ids or 
in ilki]i+\(j ( 1 oinin isi ( C 1906, II 
biV) ) 

Mm ChhhsiU Sol in IK 1+\(| ind dil 
H 2 S() 4 +Ao H( idily sol UMoiK I\()I1 ind 
N iOH + A(i 

Precipitated Coinphtdv insol in II () or 
H COa+Aq L isily sol m acids when fioshly 
pptd , but solubility dumnislus on st Hiding 
Easily sol in IxOH 01 N 1 OH+ \q (Son- 
nenschein ) 
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Herz (Z anorg 25 155) found that alum- 
lum hydroxide which has been dried in a 
acuum dessicator requires ■for solution in 
faOH+Aq 3 atoms Na to 1 atom A1 
lade (Z Elektrochem 1911, 17 261) \^as 
nable to obtain this result Herz says Slade’s 
rror is due to insufficient shaking of the solu- 
on (Herz, Z Elektrochem 1911, 17 403 ) 
New solubility determinations verify the 
batement of Herz (Z anorg 25, 155) that the 
Dlubility of A1(0H)3 in NaOH-fAq is pro- 
ortional to the concentration of NaOH 
hey do not, however, veiify his statement 
hat the ratio Na A1 in the solutions is al- 
ways 3 1, for the author finds that the ratio 
Ta A1 varies from 2 1 to 10 1 depending 
n the conditions of precipitation and the 
lethod and duration of drying of the AKOH)3 
Slade, Z Elektrochem, 1912, 18 1 ) 

SI sol in NH4OH+AQ when freshly pptd , 
►ut presence of NH4 salts diminish its solu- 
ulity, and it separates out completely after 
eng standing (Fresenius ) 

Somewhat sol in NH40H+Aa, the more 
eadily the larger the vol of H2O Somewhat 
ol in (NH4)2C03 +Aq, but less than in 
^H40H+Aq SI sol in dil NH4CH-Aq, 
inless that salt be in large excess It is finally 
vholly pptd if allowed to stand several da> s 
18752 pts NH40H+Aq (4 % NH4OH) dis 
olve an amt of Al(OH)3 oonespondmg to one 
)t AI2O3, NH4CI pi events this solubility al 
nost comple'^cly (Hanarnann, Phaim \iei 
elj 12 527 ) 

A1(0H)3, piepind by ppt of a solution of 
\1(N03)3 with NH4()H, filtdcd ind Abashed 
s insol in NH4()II4- \q 
41(0H)3 })i(pii(d by ])ptn of i solution of 
lotassiuin aliiniiniti with \H 4 Cl is sol in 
i lu^( (\((ss of NHiOII if this is idd(d to 
tht ppt it oiKi 1 his inodifu ition whnh is 
sol in N 11401 1 is unst ibl( uid ( isily gots 
)vci into tin inodihi ition which is insol in 
MI 4 OII (11(11/ H 1901, 36 2751 ) 

Cone (NII1) (Oj+Xci do(s not dissoKc 
U(()ll) uid nol iti i(( IS dissolved by boiling 
(onc Nll4(l+\<) (Wcdcii Pogg 92 97 ) 
With NII4I + \(l, d loins i double silt, 
MI ^NH4l whieli IS so! in II O but not in 
NH 4 l 4 '\ei (Ilelinholt / iiioigS 127) 
Insol in (Mld'^+Vei (Miliguti ind 
Duroehd \ eii ( ->) 17 121 ) I ue lis found, 
on the (onti uy th it it is not wholly insol in 
(NH4)S-l-\ei (lies! mils Quint) 

Insol inr((li+\e} ( Be e h ini]) ) 

I)e te riinn itions of the solubility of iluin- 
imim hydioxide in \1C 1{+4(| show tint put 
goes into solution to form i eonqKmiid while 
the greater jriit is in the eolloidal foiin 
(Inschd, Z moig 1904,40 4b) 

Only si sol in cone Al (804)1 + Vep but 
solubility increases with de crease in eoncen- 
tiation of Al2(S04)i until it reaches a maxi- 
mum at a conoentiation of 32 % Al (804)3 
at 20°, 28 % at 40°, and 38 %, at 60° With 
further decrease in concentration of Al (864)3 


the solubility of Al(OH)3 m Al2(S04)3 dim- 
inishes (Kremann, C A 1909 2422 ) 

Sol in Ba(OH)o-l-Aq (Rose ) 

Sol in boiling Fe(N03)3, Cr(N03)3, 

Bi(N 03)3, Hg(N03)2, HgNOs, SnCb, and 
SbCl3+ A.q (Persoz ) 

Insol m HCN or cold KCN + Aq, but si 
sol in hot KCN + Aq (Rose ) 

Insol in KC0H3O +Aq (Osann, 1821 ) 
When moist, sol in H SOs+Aq, from which 
it is lepptd on boiling (Berthier, A ch (3) 
7 76) 

Somewhat sol m NaC H 302 +Aq (Mer- 
cer ) 

Not pptd by NH40H+Aq m presence of 
Na citrate (Spiller ) 

Sol in ethyl amine, amyl amine, sinkalme, 
ethvl picolme hydroxide, stibethylium hy- 
droxide, tnethyltolueny 1 ammomum hydrox- 
ide + Aq (Friedlander ) 

Sol in alkyl amines (Renz, B 1903, 36 
2751 ) 

Insol m acetone (Naumann, B 1904, 37 
4328 ) 

Sol to a considerable extent in K 2 C 4 H 4 O 6 + 

\eivsl sol in cane sugar + Aq (Ramsev ) 
Solubilitv in glycerine 4- Aq containing 
about bO % by yol of glyceiine 100 cc 
of the solution cbntain 0 25 g Al O 3 (M ullei , 
Z anoig 1905, 43 322 ) 

41 O3 5HO Insol in H>0, NH40H + 
Aq and alcohol Sol in HCl and HNO3+ 
Aq (Zunino, Gazz ch it 1900 30 (1) 
194 ) 

VleOuHin, Tn iluminum h} droxide 
^lOt sol in cone acids in the cold not sol 
in KOH (cold) and oiih si sol m hot KOH 
Chaiacteiizcd by its solubility in exactly one 
inol dll HCl Dll solutions do not gelatinize 
e ve n on long standing Cone solution ol 
\H 4 Cl and other silts cause ppt which le 
dissolves on ukhtion of H O 

41k dies ind ilkali cai bon itcs dt comp the 
silt with IK 1 ind jrpt ti laluniiniiim hv 
dioxide H S() 4 anels()l sulph itc'" give in^o^ 
com})ds with the hvdi ite HA(){ like HCl 
gives Miluble eompiK with the hvdi ite 
(Stiuetui il for mull given ) ( Se hlumbe igcri 

Bull Soe 1S95 (5) 13 41-()5 G C 1895, 1 
421 ) 

Aluminum iodide, VI 1 j 

I Anhydrous lumeson in ind de liquese t ^ 

I Sol in H O with evolution of much he it Sol 
111 CS ind (ivst illi/cs fiom the hot sit solii 
tion on eooliiig (Wcbei ) Sol in ih ohol 
(\4 ebci ) , ether ind t( ti i( hloi me th ino ( Ous- 
t IV son ) 

Sed in 41Bi, (Isbekow / inoig 1911 
84 2b) 

+bH O 4 eiy sol m H () 

Aluminum mercuric iodide, 4II3, Hgl +SH O 
4 eiy deliquescent, sol in HoO without dc- 
eomp (Duboin, C R 1908,146 1028) 
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Alumintun potassium iodide, Alls, KI 
Sol m HaO with, evolution of much heat 
(Weber, Pogg 101 469 ) 

Altutnintun iodide ammonia, Alls, SNHa 
Deeomp byHaO (Weber, Pogg 103 263) 

Aluminum iodide mercuric oxyiodide, 2 AII 3 , 
HgO, SHgla+lSHaO 
(Duboin, C R 1907, 146 714 ) 

Aluminum iron, FeAls 

Readily sol m strong BGSTOs (Brunck, B 
1901, 34 2734 ) 

Aluminum manganese, MnaAl? 

Sol m strong HCl (Brunck, B 1901, 34 
2735) 

Alummiim molybdenum, AI 4 M 0 

Easily sol in hot HJNTOs or HCl (Wohler, 
A 1860,116 103) 

AI 2 M 0 (GmUet, C R 1901, 133 293 ) 
AlMo (Guillet ) 

AIM 04 Not attacked by dil HCl+Aq 
(GuiUet ) 

A.IM 020 Not attacked by HCl+Aq 
(Guillet ) 

Aluminum mckel, AI 3 N 1 

Sol in strong acids (Brunck, B 1901, 34 
2734) 

Alummum mtride, AI2N 

Slowly attacked by hot 01 cold H O De- 

S by acids and aqueous solutions of the 
.es, especially when they aie concen- 
trated (Mallet, A 186 155 ) 

Easily decomp H 2 O when finely powdeiod 
(Rossil, C R 1895, 121 942 ) 

Decomp by moist an and bv boiling H O 
and by alkalis -f-Aq (Irinck, Ch Z 1S97, 
21 263 

Alummum oxide, A1 0^ 

Crystalline Min Corundum, sapphire, 
ruby, emery Insol in acids 

Amorphous Ignited AI 2 O 3 is insol in 
acids except that it dissolves slowly when 
heated with a mixtuie of 1 pt H 2 SO 4 and 1 
pt H 2 O (Berzelius ) Slowly sol in boiling 
HCl-hAq (Rose, Pogg 62 595 ) 

Sol in 22 pts of a mixture of 8 pts H SO 4 
and 1 pt H 2 O (Mitscherlich ) Ihe lower 
the temperature at which AI 2 O 3 has been 
heated, the more sol is it in acids and alkalies 
Solubility in (calcium suer at e+ sugar) + 
Aq 

1 1 solution contaimng 418 6 g sugar and 
34 3 g CaO dissolves 1 35 g AI 0 O 3 , 1 1 solu- 
tion contaimng 296 5 g sugar and 24 2 g 
CaO dissolves 0 32 g AhOs, 1 1 solution con- 
taining 174 4 g sugar and 14 1 g CaO dis- 


solves 0 19 g AI 2 O 8 (Bodenbender, J B 
1866 600) 

Insol m acetone (Naumann, B 1904, 37 
4328) 

See also Alummum hydroxide 

Alummum peroxide, AI2O3, AI0O4+IOH2O 
Ppt , sol in acids with decomp (Term, 
C A 1912 3068 ) 

Aluminum oxybromide 

Basic alummum bromides contaimng three 
eqmvalents or less of AI 2 O 8 to one of AlBrs 
are sol in H 2 O Those contaimng more than 
three equivalents are msol (Ordway, Am J 
Sci (2) 26 203 ) 

Aluminum oxychloride 

Sol in dll acids or alkahes Decomp by 
H 2 O (HautefeuiUe and Perrey, C R 100 
1220) 

Basic aluimnum chlorides contaimng two 
equivalents or less of AlaOs to one of AlCh 
^re sol in H 2 O Those contaimng more than 
two equivalents are insol (Ordway ) 

AI2O3, 3AlCl3-h3H20 (Tommasi, Bull 
Soc (2) 37 443 ) 

AI 2 O 8, SAlCls + 3 H 2 O (1 ommasi ) 

3 AI 2 O 3 , AICI 34 -I 5 H 2 O (Tommasi ) 

Alummum phosphide, AI3P 
Unstable (Franck, Ch Z 1898, 22 240 ) 
AI2P2 Decomp byH 20 (Fonzes-Diacon, 
C R 1900, 130 1315 ) 

Unstable (Franck, Ch Z 1898, 22 240 ) 
AI3P7 Dtcomp by H 2 O and icids 
ffranck ) 

AkP? Decoinp by HO lud acids 
(Iranck, Ch Z 1898, 22 iSS ) 

AI 5 P 3 Unstiblc (Iiinck, Ch Z 1S9S, 
22 240 ) 

Aluminum platinum, Pta Vim 

Ihc A1 is dissolved out l)> IlCl (Hnin(k, 
B 1901, 34 27^5 ) 

Alummum selenide, A1 St j 

Dccomp by HO (1 ()n/(s I>i icon, C R 
1900,130 1U5) 

Alummum silicide, A I Si 4 

Moio easily sol in ic ids th in \l (Winkler, 
J pi 91 19 ? ) 

Alummum chromium silicide, \1 Ci 4 Si 6 
Insol m hot cone HCl, HNO3, H SOa ind 
aqua regia Sol in cold HI or 111 HI -I-HNO3 
Sol in molten alkali Insol in Na()H-}-Aq, 
KOCl+Aq or fused KCIO3 01 KHSO4 (M in- 
chot and Kieser, A 1904, 337, 356 ) 

Al 2 Cr 4 Si 8 Insol in hot cone HCl, HNO3, 
H 2 SO 4 and aqua regia Sol in HF and in 
molten alkali (Manchot and Kieser A 
1904, 337 358 ) 
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Aliuninum tungsten sihcide 

Insol m most acids and aqua regia Easily 
sol m HF, HNOs and in molten ^ali Not 
attacked by dil NaOH+Aq (Manchot and 
Kieser, A 1904, 337 360 ) 

Altunintun vanadium silicide, AI 2 V 8 S 118 
Sol in HF Not attacked by hot cone 
HCl, HNOs, H2SO4 or aqua regia Decomp 
by fusmg with NaOH Stable toward fused 
KCIO 3 (Manchot, A 1907, 367 134) 

Aluminum sulphide, AIS 
Decomp by H 2 O Sol m acids and alkahs 
(Regdsberger, Z Elektrochem, 1898, 4 548 ) 
AI 2 S 8 Decomp m moist air and by H 2 O 
(Wohler ) Insol m acetone (Naumann, B 
1904, 37 4328 ) 

Alummum chromium sulphide, Al 2 S 8 ,CrS 
SI attacked by HCl+Aq Gradually de- 
comp by HNO 3 (Houdard, C R 1907, 
144 1115) 

Aluminum magnesium sulphide, AI 2 S 3 , MgS 
Decomp by H 2 O, alcohol and acids 
(Houdard, C R 1907, 144 1116 ) 

Aluminum potassium sulphide 
Violently decomposed by H 2 O (St Claire 
DeviUe, J pr 71 293 ) 

Does not exist (Gratama, R t c 3 4 ) 

Alummum silver sulphide, 5AI2S3, 4Ag2S 
(Cambi, Real Ac Line (5) 21 , II 838 ) 

Alummum telluride 

Decomp by H 2 O (Wohler, Pogg 11 160 ) 

Alummum titamde, AI 4 T 1 

Not attacked by H 2 O or by cold HNO 3 
SI sol in waim HNO 3 Sol in cold cone 
H 2 SO 4 or HCl Sol m warm KOH+Aq 
(Levy, A ch 1902, ( 6 ) 26 449 ) 

Sol in HCl and in aqua regia (Guillet ) 
AI 3 T 1 Sol in hot dll H SO 4 and in hot 
KOH+aq Sol in hot cone acids (Man- 
rhot, A 1907, 367 142 ) 

AI 3 I 12 Alummothermic pioduct is sol in 
HCl and aqua legia (Guillet ) 

Alummosulphuric acid, Al2(S04H)6+ 
7 H 2 O 

Sol m H 2 O with decomp into Al 2 (S 04)3 
and H 2 SO 4 (Silbeiberger, M 1904, 26 222 ) 

D^am^de, N 2 H 4 
See Hydrazine 

Amidochromic acid 
Amidochromates 

Do not exist Those described by Darm- 


stkdter and Lowenthal are impure bichro- 
mates (Wyrouboff, Bull Soc 1894, (3) 11 
845-53, C C 1894,11 610) 

Ammomum amidochromate, (NH 4 )NH 2 Cr 03 
Very sol m H 2 O (Lowenthal, Z anorg 
1894, 6 363 ) 

Is ammonium dichromate (Wyrouboff, 
Bull Soc (3) 11 845 ) 

Lithium amidochromate, LiNH 2 CrOs 
Very sol m H 2 O and acids (Lowenthal, 
Z anorg 1894, 6 364 ) 

Potassium amidochromate, KCr 03 NH 2 
Sol only in H 2 O Sat solution in H 2 O 
contains 13 % of the salt (Hemtze, J pr 
(2) 4 214 ) 

Amidophosphonc acid, HP 03 (NH 2 )« 
P0(NH2) (0H)2 

Sol in H 2 O, but decomp on standmg or by 
heat (Stokes, Am Ch J 16 198 ) 

Alummum amidophosphate 
Ppt Sol in NH 40 H- 1 -Aq (Stokes) 

Ammomum axmdophosphate, 
NH4HP03(NH2) 

Very sol m H 2 O (Stokes ) 

Barium amidophosphate, BaP 03 (NH )-f-H'>0 
Very si sol in H 2 O (Stokes ) 
BaH 2 (P 03 NH 2 ) 2 + 234 H 20 Quite diflS- 
cultly sol m H 2 O (Stokes ) 

Calcium amidophosphate, CaP 03 (NH 2 ) 

Much less sol m H 2 O than Ba salt 
(Stokes ) 

CaH 2 (P 03 NH 2)2 Much less sol m H O 
than the Ba salt (Stokes ) 

Chromic amidophosphate 
Ppt Sol m w arm NH4OH -1- Aq (Stokes ) 

Cobalt amidophosphate 
Neviral Ppt 

Acid SI sol mH 20 ,sol mNH 40 H“f 4 q 

Cupnc aimdophosphate 
Neutral SI sol m H 2 O 
Aad Nearly insol in HoO 

Ferrous amidophosphate 

Neutral Sol in much H 2 O, and in 
HC 2 H 8 O 2 , or NH 40 H+Aq 
Acid Nearly insol in H 2 O or NH 4 C 1 +Aq 
Sol in NH 40 H+Aq 

Ferric aimdophosphate 
Neutral Ppt Sol in excess of alkali 
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AMIDOPHO&PH^TE, HYDROXYLAMINE 


amidophosphateaiidinNH 40 H+Aq Insol Magnesium d^amldophosphate, [PO(NH 2)2 
mHC 2 H 302 +Aq 0]2Mg 

Ac^d As the neutral salt Sol in H O , insol m alcohol (Stokes ) 


Hydroxylamme amidophosphate, 

(NH80)HP03(NH2) 

SI sol mHsO (Stokes) 


Potassium c^iamidophosphate, P 0 (NH 2 ) 20 K 
Sol m H O, not deliquescent, insol m 
alcohol (Stokes ) 


Lithium amidophosphate, LiHP 03 (NH ) 

SI sol m H 2 O (Stokes ) 

Magnesium amidophosphate, MgP 03 (NH 2 ) 

“I- 7 II 2 O 

Very si sol in H 2 O, quite easily sol in dil 
NH 4 C 1 +Aq Sol mHC 2 H 30 o+A.q (Stokes) 
MgH 2 (P 03 NH 2)2 + 3 KH 2 O Insol in 
NH 4 Cl-f-Aq (Stokes ) 

Manganese amidophosphate 

Neidral Ppt 
Acid SI sol in H 2 O 

Nickel amidophosphate 

Neutral Ppt Sol in HC H 3 O 9 or 
NH 40 H+Aq 
Acid SI sol in H O 


Potassium amidophosphate, K P 03 (NH 2 ) 
Very sol in H 2 O and not decomp bv boil- 
ing (Stokes ) 

KHP 03 (NH 2 ) Easily sol m cold H 2 O, 
insol in alcohol (Stokes ) 

Silver amidophosphate, Ag 2 P 03 (lSH ) 

A-lmost msol in H 2 O Sol m HNOs 01 
NH40H-HAq 

AgHP 03 (NH 2 ) SI sol in H 2 O, easily sol 
in dll HNO 3 or IIC 2 H 30 > -j- Aq, ilso in 
NH40H-F-Aq 

Sodium amidophosphate, NaiPOjfNH ) 

Not deliquescent, very sol in H O pptd 
tiom aqueous solution by alcohol (Stokcb ) 
NaHPO 3 (NH)-fM( 0 HO Neiih insol 
m cold, and decomp by hot H () Insol in 
alcohol 


Silver diamidophosphate, PO(NH2)20Ag 
Very stable, insol in H 2 O Very sol m 
NH 40 H-{-Aq (Stokes ) 

Sodium diamidophosphate, PO(NHo)20Na 
Sol in H 2 O, not deliquescent, msol in 
alcohol (Stokes ) 

Diamidoinhydroxylphosphoric acid 

Silver d^amido/nhydroxylphosphate, 
(AgO)3P(NH\g)2 
(Stokes, Am Ch J 1894, 16 147 ) 
(AgO) 3 P(NH 2 )(NHAg) Insol m cold 
H 2 O (Stokes ) 

(AgO)3P(NH2)‘) Decomp bv cold H 0 
(Stokes ) 

-f-2H«>0 Decomp by boiling H 0 
(Stokes ) 

Amidoinudophosphonc acid 

Amido/ieximido/iep^aphosphonc acid, OH 
PO (NH2)[NH P0(0H)]5NH P0(0H)2 

==P7N70i>iHl6 

Known only in solution in H () (Stokis 
Am Ch J 1898 20 758 ) 

Silver c/iamidop^nmidophosphate, 
NH(P()NH OAg) 

Almost msol in H O, sol m Nn 4 ()H-|-\(i 
(Stokes, Am Ch J 1894 16 H() ) 

Silver amido^f/rimido ///^phosphate, 
P6N50iiH,\g. 

Ppt (Stokes Am Ch I 1S9S 20 7)2 ) 


Zinc amidophosphate 
Neutral Perceptibly sol m H O 
Acid SI sol in H>0, sol in NH 4 OH or 
HC>H 30 +Aq 

D^amldophospho^c acid, PO(NH2)20H 
Sol in cold H O, almost msol in alcohol, 
stable m the air but decomp when heated and 
by boiling in aq solution (Stokes, Am Ch 
J 1894, 16 130 ) 

Banum d^amldophosphate, [PO(NH 2 ) 0 ] 2 Ba 
Very sol in H 2 O, insol in alcohol, aq 
solution decomp slowh (Stokes, Am Ch 
J 1894, 16 134 ) 


Silver amidoAe ximido/ie />/e/ phosphate, 

P7N7()nH,Ag 

Ppt , deeoinp !>> uelie u id (Stokes 
Am Ch J 1898, 20 759 ) 


Sodium amidoe/iimido/riphosphate, 

PO ()Na<r^^^ PO(ONa) 

= p3N,()7H4Ni4-hH 0 
Unstable sol in H 2 O, inseil in ileohol 
(Stokes, Am Ch J 189(), 18 (>41 ) 


Sodium amidoA^a^mido/ien^aphosphate, 

P 7 N Oi 5 H 9 Na 7 

Sol in H 0, pptd by ilcohol (Stokes, 
Am Ch J 1898, 20 758 ) 



AMIDOSULPHONATE, ZIN'C 
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Amidophosphinuc acid 

Silver ainidopliosphimate,P(NH) NH 2 (OAg )2 
Decomp by heat, decomp in contact with 
H 2 O (Stokes, Am Ch J 1894, 16 139 ) 
(AgO) 2 P(NAg)(NHAg) (?) SI sol in 
NH 40 H+ 4 q (Stokes, Am Ch J 1894,16 
149) 

Anudosulphonic acid, HOSO 2 NH 2 

Easily sol in H O, less easily in alcohol 
(Berglund, B 9 252 and 1896 ) 

Very stable, less easily sol m H 2 O than its 
K salt (Raschig, A 241 177 ) 

Stable m air Non-deliquescent when cold 
Sol in 5 pts H 2 O at 0° and in 2H pts H 0 
at 70® Solution in H 2 O can be boded several 
minutes without decomp Solubihty is de- 
creased by addition of H 2 SO 4 , so that if 
l/5~l/4 pt H 2 SO 4 IS added to H 2 O, 100 pts 
of the liquid dissolve only 3 pts HOSO 2 NH 2 
in the cold Pptd from solution bv HNOs 
or glacial acetic acid, but not by HCl Solu- 
bility 18 decreased by presence of NaHS 04 
(Divers and Haga, Chem Soc 1896, 69 1641 ) 

Amidosulphonates 

Easily sol in H 2 O, si sol in alcohol 

Aluminum amidosulphonate 

Very sol in H 2 O (Berglund, Bull Soc 
(2) 29 422 ) 

Ammonium amidosulphonate, (NH 4 )NH 2 S 03 
Deliquescent Sol in H O, insol in al- 
cohol 

Ammonium silver amidosulphonate, 

NH4S03mHo), AgS()3(NH ) 

(Ephiaim A Guuwitsch, B 1910, 43 118 ) 

Barium amidosulphonate, Ba(NH SO 3 ) 

Sol in i H O (Berglund, 1 ( ) 

Cadmium amidosulphonate, Cd(NH SOj) -j- 
5 H 2 O 

Veiy sol in H2O (B ) 

Calcium amidosulphonate, 0^(1^ El SOj)^-!- 
4H 0 

Veiy sol in HO (B ) 

Cobalt amidosulphonate, Co(NH SO 3 ) -f- 
Sol inH/) (B) 

Copper amidosulphonate, Cu(NH 803 ) 2 -!- 
2 H O 

Sol in H 2 O (B ) 

Gold (auric) potassium amidosulphonate, 

K3AU2(NS0,)3 

Very si sol m cold, more easily sol m hot 


H 2 O Sol in dll HCl-{-Aq (Hofmann, B 
1912, 46 1735 ) 

Lead amidosulphonate, Pb(NH 2 S 03 )o+H 20 
The most sol of all amidosulphonates (B ) 

Lithium amidosulphonate LiNH SO3 
Dehquescent (B ) 

Magnesium amidosulphonate 
Very sol in H 2 O 

Manganese amidosulphonate, Mn(NH 2 S 03 ) 
-f3H20 

Very sol in H 2 O (B ) 

Mercuric amidosulphonate, basic, 

Hg(Hg0S03NH2)2 

Insol m 3 5 % HNOs-f Aq ^ ery sol m 
3 % HCl+Aq (Hofmann, B 1912, 46 1733 
4 - 2 H 2 O Insol mhotH20 Sol inKOH4- 
Aq (Divers and Haga, Chem Soc 1896, 69 
1649) 

Mercunc potassium amidosulphonate, 
KHgNSOs 

Very si sol in cold H 2 O and cold dil KOH 
-j-Aq Sol in 3 % HCl+Aq (Hofmann, B 
1912,46 1732) 

Mercunc sodium amidosulphonate, 
NaHgNSOa 

Nearly completely sol in hot H 0 (Hoff- 
mann, B 1912, 46 1734 ) 

Nickel amidosulphonate, Ni(NH S 03 )j+ 
3 H 2 O 

Sol in H 2 O (B ) 

Potassium amidosulphonate, K\H SO 3 
Sol in H 2 O (Berglund ) 

Potassium silver amidosulphonate, 

NHAgSOsK + H O 

Decomp bv HO, sol m NH/^H+Aq 
(Hoffmann, B 1912, 46 17o4 ) 

Silver amidosulphonate, AgNH SO 3 
Sol in 15 pts H O at 19° (B ) 

Sodium amidosulphonate, NaNHiSOa 
Sol inH 20 

Strontium amidosulphonate, Sr(\HSOa )2 + 
4H 0 

Sol in H O 

Thallium amidosulphonate, IINH SO 3 
Sol in H 2 O 

Uranyl amidosulphonate 
Sol in H 2 O 

Zmc amidosulphonate, Zn(NH S 03 ) 2 + 4 H 20 
Sol inHaO 
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AMIDOSTJLPHUROUS ACID 


Amidosulphurous acid 

Ammomum amidosulplute, NH 2 SO 2 ^114 
Very deliquescent Decomp in the air 
with loss of NHa Sol m H 0 with decomp 
Sol in anhydrous alcohol SI sol in dry 
ether (Divers, Chem Soc 1900, 77 330 ) 

Ammonia, NHs 

Very sol in H2O, with evolution of much 
heat 

1 vol H 2 O absorbs 670 vols (M Pt by weight) NHs 
at +10® and 29 8 in pressure sp gr of solution =0 875 
(Davy ) 

At low temperatures H 2 O absorbs more than 34 its 
weight of NHs and sp gr of solution =0 860 (Dalton ) 
100 pts H 2 O abson) 8 41 pts NHs at 24° 5 96 pts at 
56° (Osann ) 

1 vol HsO absorbs 780 vols NHs 6 vols H 2 O in- 
creasing to 10 vols sat NH40H+Aq_ 1 vol sat 
NH 4 OH +Aq contains 468 vols NHs (Thomson ) 

1 vol H 2 O absorbs 450 vols NHs at 15° (Dumas ) 

1 vol HaO absorbs 700 vols NHs at ordinary temper- 
ature (Otto ) 

100 pts H 2 O absorb m NHs gas 47 7 pts NHs by 
weight (Berasehus ) 

1 vol H 2 O absorbs 505 vols NHs and vol is in- 
creased to 1 5 vol and sp gr becomes 0 900 (Ure ) 

1 vol H2O at 0° and 760 mm absorbs 1177 3 
vols NH3 (Sims ) 

1 vol H2O at 0® and 760 mm absorbs 1146 
vols NH 3 (Roscoe and Dittmar ) 

1 vol H2O at 0® and 760 mm absorbs 
1049 6 vols NHs (Canus ) 

1 vol H2O at 0® and 760 mm absorbs 1270 
vols NHs (Berthelot ) 

1 vol H2O at 0® and 760 mm absorbs 1050 
\ols NHs (Bunsen ) 

100 cc HO absorb 64 50 g NH3 
(Raoult ) 


Solubility of NHs m H 2 O at 760 mm and t® 

1 g H 0 absorbs g NH3, according to 
Roscoe and Dittmai (A 122 347) (RD), 
and according to Sims (A 118 345) (S) 


t° 

g 

NHb 

g 

NHs 


g. 

NHs 

g 

NHs 


RD 


s 


RD 


s 

0 

0 

875 

0 

899 

36 

0 

343 

0 

363 

2 

0 

833 

0 

853 

38 

0 

324 

0 

350 

4 

0 

792 

0 

809 

40 

0 

307 

0 

338 

6 

0 

751 

0 

765 

42 

0 

290 

0 

326 

8 

0 

713 

0 

724 

44 

0 

275 

0 

315 

10 

0 

679 

0 

684 

46 

0 

259 

0 

304 

12 

0 

645 

0 

646 

48 

0 

244 

0 

294 

14 

0 

612 

0 

611 

50 

0 

229 

0 

284 

16 

0 

582 

0 

578 

52 

0 

214 

0 

274 

18 

0 

554 

0 

546 

54 

0 

200 

0 

265 

20 

0 

526 

0 

518 

56 

0 

186 

0 

256 

22 

0 

499 

0 

490 

58 



0 

247 

24 

0 

474 

0 

467 

60 



0 

238 

26 

0 

449 

0 

446 

70 



0 

194 

28 

0 

426 

0 

426 

80 



0 

154 

30 

0 

403 

0 

408 

90 



0 

114 

32 

0 

382 

0 

zm 

98 



0 

082 1 

34 

0 

362 

0 

378 

100 



0 

074 


Solubibty of NHs by vol m H2O at 760 mm 
and t® 1 vol H2O at 760 mm and t® dis- 
solves V vols NHs gas, vols reduced to 
0® and 760 mm 


t° 

V 

t° 

I 

0 

1049 60 

13 

759 55^ 

1 

1020 78 

14 

743 11 

2 

993 26 

15 

727 22 

3 

m 98 

16 

711 82 

4 

941 88 

17 

696 86 

5 

917 90 

18 

682 26 

6 

894 99 

19 

667 99 

7 

873 09 

20 

653 99 

8 

852 14 

21 

640 19 

9 

831 98 

22 

626 54 

10 

812 76 

23 

612 98 

11 

794 32 

24 

599 46 

12 

776 60 

25 

585 94 


(Canus, A 99 144 ) 


Solubility of NHs in H2O at P mm pressuie 
and 0® 1 pt H2O absorbs pts NH3 at 
P mm pressure and 0® 


P 

Pts NHs 

P 

Pts NHs 

10 

0 044 

900 

0 968 

20 

0 084 

950 

1 101 

30 

0 120 

1000 

1 037 

40 

0 149 

1050 

1 075 

50 

0 175 

1100 

1 117 

75 

0 228 

1150 

1 IGl 

100 

0 275 

3200 

1 208 

125 

0 315 

1250 

1 258 

150 

0 351 

1300 

1 310 

175 

0 3S2 

1350 

1 361 

200 

0 411 

1400 

1 415 

250 

0 465 

1450 

1 469 

300 

0 515 

1500 

1 52() 

350 

0 561 

3 550 

1 5S4 


0 (j()7 

l()00 

1 ()45 

450 

0 64() 

3()50 

1 707 

500 

0 690 

1700 

1 770 

550 

0 731 

1750 

1 S35 

600 

0 7()S 

ISOO 

I 90() 

650 

0 804 

3S50 

1 97() 

700 

0 840 

1900 

2 04() 

760 

0 872 

1950 

2 320 

800 

850 

0 906 

0 937 

2000 

2 105 


(Roscoe xnd Dittiri u, A 112 340 ) 


In proportion as the tcnipti ituu is higher, 
so much the nioie nearly does the solubility of 
NHs in H 2 O conform to th( law of Ilf niy and 
Dalton, but onl> obeys it completely when 
the temperature is 100®, as is seen in the fol- 
lowing table 
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olubility of NHs m H 2 O at various pressures and temperatures P= partial pressure, 1 e 
total pressure mmus the tension of aqueous vapour at the given temperature, G= grams 
NHs dissolved in 1 g H 2 O at the given pr^sure, G at 760=grams NHs that would 
be contained m 1 g H 2 O if the solubihty was proportional to the pressure 


p 

0® 

20° 

40° 

100 ° 

G at P 

G at 760 

G at P 

G at 760 

G at P 

G at 760 

G at P 

G at 760 

20 

0 082 

3 113 







30 

0 117 

2 960 







40 

0 148 

2 820 







60 

0 169 

2 522 

0 119 

1 513 





80 

0 240 

2 280 

0 141 

1 337 

0 052 

0 497 



100 

0 280 

2 127 

0 158 

1 200 

0 064 




120 

0 316 

2 000 

0 173 

1 095 

0 076 

0 483 



140 

0 346 

1 880 

0 187 

1 017 

0 088 

0 476 



160 

0 375 

1 780 

0 202 

0 962 

0 099 

mtWlrbm 



180 

0 398 

1 684 

0 207 

0 918 

0 109 

0 462 



200 

0 421 

1 598 

0 232 

0 881 

0 120 

0 464 



250 

0 472 

1 434 

0 266 

0 810 

0 145 

0 440 



300 

0 519 

1 315 

0 296 

0 750 

0 168 

0 426 



350 

0 563 

1 223 

0 325 

0 705 

0 191 

0 414 



400 

0 606 

1 152 

0 353 

0 670 

0 211 




450 

0 650 

1 100 

0 378 

0 638 

0 232 

0 399 



500 

0 692 

1 052 

0 403 

0 612 

0 251 

0 382 



550 

0 732 

1 012 

0 425 

0 587 

0 269 

0 372 



600 

0 770 

0 975 

0 447 

0 566 

0 287 

0 363 



650 

0 809 

0 946 

0 470 

0 550 

0 304 

0 355 



700 

0 850 

0 923 

0 492 

0 534 

0 320 

0 347 


■•Ml 9 

750 

0 891 

0 903 

0 514 

0 521 

0 335 

0 339 


■•Ml U SB 

760 

0 899 

0 899 

0 518 

0 518 

0 338 

0 338 


■•Ml! SI 

800 

0 937 

0 888 

0 535 

0 504 

0 349 

0 332 


■•Ml SI 

850 

0 980 

0 876 

0 556 

0 497 

0 363 

0 325 

0 083 

0 074 

900 

1 029 

0 869 

0 574 

0 485 

0 378 

0 319 

0 088 

■iMilr^ M 

950 

1 077 1 

0 862 

0 594 

0 475 

0 391 

0 313 

0 092 

■iMiVi 1 

1000 

1 126 

0 855 

0 613 

0 466 

0 404 



liMiyj 1 

1050 

1 177 

0 852 

0 632 

0 457 

0 414 



0 073 

1100 

1 230 

0 850 

0 651 

0 450 

0 425 

0 294 


■•Ml n M 

1150 

1 281 

0 848 

0 669 

0 442 

0 434 

0 287 

0 110 

Hfi 1 

1200 

1 116 

0 846 

0 685 

0 433 

0 445 

0 282 

0 115 

liEsI 

1250 

1 118 

0 844 

0 704 

0 428 

0 454 

0 276 

0 120 

llEfil 

1300 

1 442 

0 844 

0 722 

0 422 

0 463 

0 271 


■•Ml ^ 1 

1350 

1 496 

0 S42 

0 741 

0 417 

0 472 

0 266 

0 130 

liEsI 

1400 

1 549 

0 841 

0 761 

0 413 

0 479 

0 260 


■iM> ri 1 

1450 

1 ()01 

0 840 

0 780 

0 409 

0 486 

0 255 



1500 

1 (>56 

0 849 

0 801 

0 406 

0 491 




1600 

1 75S 

0 846 

0 842 

0 400 

0 511 

0 242 



1700 

1 861 

0 842 

0 881 

0 394 

0 530 

0 237 



1800 

1 96() 

0 840 

0 919 

0 388 

0 547 

0 231 



1900 

2 070 

0 82S 

0 955 

0 382 

0 565 

0 226 



2000 



0 992 

0 377 

0 579 

0 220 



2100 





0 594 

mmm 




(Sims, A 118 346) 
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Solubility of NHs in H 2 O at temps below 
0® One gram H 2 O dissolves 

grams NHs Temp 

0 947 —3 9® 

1 115 —10® 

1 768 —20® 

2 781 —30® 

2 946 —40® 

(MaUet, Am Ch J 1897. 19 807 
The solubility of NHs m H 2 O does not 
follow Dalton’s law at ord temp , but does 
at temp near 100® (Konowaloff, J Russ 
Phys Chem Soc 1894, 26 48, Chem Soc 
1896, 70 (2) 351 

Sp gr ofNH 40 H+Aq 


%NHs 

Sp gr 

%NH3 

Sp gr 

32 3* 

0 8750 

14 53 

0 9435 

29 25 

0 8857 

13 46 

0 9476 

26 


12 40 

0 9513 

25 37* 


11 56 

0 9545 

22 07 

0 9166 

10 82 

0 9573 

19 54 

0 9255 

10 17 

0 9597 

17 52 

0 9326 

9 6 

0 9616 

15 88 

0 9385 

9 5* 

0 9632 


(H Davy, Elements, 1 241 ) 

* By direct experiment The other numbers were 
obtained by calculation making no allowance for com 
pensation 

Sp gr of NH 40 H+Aq at 16®, accoiding to 
Otto in his Lehrbuch 


% NHs 

Sp gr 

%NH3 

Sp gr 



15 900 

0 9363 

27 633 

0 8937 

14 575 

0 9410 

27 038 

0 8967 

13 250 

0 9455 

26 751 

0 8983 

11 925 

0 9510 

26 500 

0 9000 

10 600 

0 9564 

25 175 

0 9045 

9 275 

0 9614 

23 850 

0 9090 

7 950 

0 9662 

22 525 

0 9133 

6 625 

0 9716 

21 200 

0 9177 

5 300 

0 9768 

19 875 

0 9227 

3 975 

0 9828 

18 550 

0 9275 

2 650 

0 9887 

17 225 

0 9320 

1 325 

0 9945 


% NHs 

Sp gr 

% NHs 

Sp gr 

12 000 

0 9517 

8 500 

0 9650 

11 875 

0 9521 

8 375 

0 9654 

11 750 

0 9526 

8 250 

0 96o9 

11 625 

0 9531 

8 125 

0 96()4 

11 500 

0 9536 

8 000 

0 96t)<) 

11 375 

0 9540 

7 875 

0 9671 

11 250 

0 9545 

7 750 

0 967S 

11 125 

0 9550 

7 625 

0 %S1 

11 000 

0 9555 

7 500 

0 %HS 

10 950 

0 95 5() 

7 37) 

0 9()92 

10 875 

0 9559 

7 250 

0 9697 

10 750 

0 9564 

7 125 

0 9702 

10 625 

0 9569 

7 000 

0 9707 

10 500 

0 9574 

() S75 

0 9711 

10 375 

0 957H 

6 750 1 

0 9716 

10 250 

0 95Sd 

() 625 ! 

0 9721 

10 125 

0 9588 

() 5(X) 

0 9726 

10 000 

0 9591 

6 175 

0 9710 

9 875 

0 9597 

6 2X) 

0 971^ 

9 750 

0 9602 

6 125 

0 9740 

9 625 

0 9607 

() 000 ! 

0 9745 

9 500 

0 9612 

5 875 

0 9749 

9 375 

0 9616 

5 750 

0 9754 

9 250 

0 9621 

5 625 

0 9759 

9 125 

0 9626 

5 500 

0 9764 

9 000 

0 9611 

5 175 ! 

0 9768 

8 875 

0 9636 

5 2)0 

0 9771 

8 750 

0 9641 

5 125 

0 977S 

8 625 

0 9645 

5 000 

0 97S) 


Sp gr of NH 40 H+Aq, according to Ure in 
Diet of Arts 


Sp gr , b -pt , and vols gas in NH 40 H- 1 -Aq 


% NHs 

Sp gr 

B pt 

Vols gas m 

1 vol liquid 

35 3 

0 85 

—3 3® 

494 

32 6 

0 86 

+3 3° 

456 

29 9 

0 87 

10® 

419 

27 3 

0 88 

16 6® 

382 

24 7 

0 89 

23 3® 

346 

22 2 

0 90 

30® 

311 

19 8 

0 91 

36 6° 

277 

17 4 

0 92 

43 3® 

244 

15 1 

0 91 

50® 

211 

12 8 

0 94 

56 6® 

180 

10 5 

0 95 

61 r 

147 

8 3 

0 96 

70® 

116 

6 2 

0 97 

7S 1® 

87 

4 1 

0 98 

S(> 1° 

57 

2 0 

0 99 

91 1® 

2S 


(Dalton, in N(\\ S\^t(in 2 422 
Sp gi of s it it t 


t 

Sp ),r 

t 

Sp gr 

i 

sp fe.r 

0 

0 851) 

<) 

0 

S74() 

IS 

0 

S90 , 

1 

0 H){)1 

10 

0 

S7()6 

19 

0 

S91() 

2 

0 85S7 

11 

0 

S7S5 

20 

0 

S92S 

1 

0 S611 

12 

0 

SS04 

21 

0 

S<)4() 

4 

0 86 1) 

1 1 

0 

SS2) 

22 

0 

V) )2 

5 

0 S()5S 

14 

0 

SS41 

2*1 

0 

Vh) ) 

() 

0 S681 

15 

0 

SS5S 

21 

0 

S971 

7 

0 8701 

1(> 

0 

SS71 

2) 

0 

SOS! 

S 

0 S725 

17 

0 

SSS<) 





tC Luub, A 99 141 ) 

Sp gi of NHiOll+^q It ir u ( oiding to 
Caiius(A 99 14S) 


% NHs 

sp 

6 Mis 

Sp gr 

16 0 

0 8844 

15 2 

0 SS60 

So 8 

0 8848 

15 0 

0 8864 

15 6 

0 8852 

14 8 

0 8868 

15 4 

0 8856 

34 6 

0 8S72 
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gr of NH 40 H+Aq at 14®, etc — Cont 


NHs 

Sp gr 

% NHa 

Sp gr 

34 4 

0 8877 

22 2 

0 9186 

34 2 

0 8881 

22 0 

0 9191 

34 0 

0 8885 

21 8 

0 9197 

33 8 

0 8889 

21 6 

0 9203 

33 6 

0 8894 

21 4 

0 9209 

33 4 

0 8898 

21 2 

0 9215 

33 2 

0 8903 

21 0 

0 9221 

33 0 

0 8907 

20 8 

0 9227 

32 8 

0 8911 

20 6 

0 9233 

32 6 

0 8916 

20 4 

0 9239 

32 4 

0 8920 

20 2 

0 9245 

32 2 

0 8925 

20 0 

0 9251 

32 0 

0 8929 

19 8 

0 9257 

31 8 

0 8934 

19 6 

0 9264 

31 6 

0 8938 

19 4 

0 9271 

31 4 

0 8944 

19 2 

0 Q277 

31 2 

0 8948 

19 0 

0 9283 

31 0 

0 8953 

18 8 

0 9289 

30 8 

0 8957 

18 6 

0 9296 

30 6 

0 8962 

18 4 

0 9302 

30 4 

0 8967 

18 2 

0 9308 

30 2 

0 8971 

18 0 

0 9314 

30 0 

0 8976 

17 8 

0 9321 

29 8 

0 8981 

17 6 

0 9327 

29 6 

0 8986 

17 4 

0 9333 

29 4 

0 8991 

17 2 

0 9340 

29 2 

0 8996 

17 0 

0 9347 

29 0 

0 9001 

16 8 

0 9353 

28 8 

0 9006 

16 6 

0 9360 

28 6 

0 9011 

16 4 

0 9366 

28 4 

0 9016 

16 2 

0 9373 

28 2 

0 9021 

16 0 

0 9380 

28 0 

0 9026 

15 8 

0 9386 

27 8 

0 9011 

15 6 

0 9393 

27 0 

0 9016 

15 4 

0 9400 

27 4 

0 9041 

15 2 

0 9407 

27 2 

0 9047 

15 0 

0 9414 

27 0 

0 9061 

14 8 

0 9420 

26 8 

0 9067 

14 6 

0 9427 

26 b 

0 90()1 

14 4 

0 9434 

26 4 

0 90()S 

14 2 

0 9441 

26 2 

0 907 1 

H 0 

0 9449 

26 0 

0 907S 

H S 

0 9456 

25 S 

0 9081 

11 6 

0 9463 

25 () 

0 9089 

11 4 

0 9470 

25 4 

0 9094 

11 2 

0 9477 

25 2 1 

0 9i(K) 

13 0 

0 9484 

25 0 

0 9I0(. 

12 8 

0 9491 

24 8 

0 91 1 1 

12 6 

0 9498 

24 6 

0 9116 

12 4 

0 9505 

24 4 

0 9122 

12 2 

0 9512 

24 2 

0 9127 

12 0 

0 9520 

24 0 

0 91 11 

11 S 

0 9527 

23 8 

0 9139 

11 6 

0 9534 

23 6 

0 9146 

11 4 

0 9542 

23 4 

0 9150 

11 2 

0 9549 

23 2 

0 9166 

11 0 

0 9556 

23 0 

0 9162 

10 8 

0 9563 

22 8 

0 9168 

10 6 

0 9571 

22 6 

0 9174 

10 4 

0 9578 

22 4 

0 9180 

; 10 2 

0 9586 


Spgr of NH 40 H+Aq at 14®, etc — Coni 


%NHa 

Sp gr 


Sp gr 

10 0 

0 9593 

5 0 

0 9790 

9 8 

0 9601 

4 8 

0 9799 

9 6 

0 9608 

4 6 

0 9807 

9 4 

0 9616 

4 4 

0 9815 

9 2 

0 9623 

4 2 

0 9823 

9 0 

0 9631 

4 0 

0 9831 

8 8 

0 9639 

3 8 

0 9839 

8 6 

0 9647 

3 6 

0 9847 

8 4 

0 9654 

3 4 

0 9855 

8 2 

0 9662 

3 2 

0 9863 

8 0 

0 9670 

3 0 

0 9873 

7 8 

0 9677 

2 8 

0 9882 

7 6 

0 9685 

2 6 

0 9890 

7 4 

0 9693 

2 4 

0 9899 

7 2 

0 9701 

2 2 

0 9907 

7 0 

0 9709 

2 0 

0 9915 

6 8 

0 9717 

1 8 

0 9924 

6 6 

0 9725 

1 6 

0 9932 

6 4 

0 9733 

1 4 

0 9941 

6 2 

0 9741 

1 2 

0 9950 

6 0 

0 9749 

1 0 

0 9959 

5 8 

0 9757 

0 8 

0 9967 

5 6 

0 9765 

0 6 

0 9975 

5 4 

0 9773 

0 4 

0 9983 

5 2 

0 9781 

0 2 

0 9991 


Hager also gives a table in his Commentar 
zur Pharmacopoea, which is practically iden- 
tical with those heie given 


Strength of NH 40 HH-Aq of certain sp gr 
at 12® 


i Sp gr 

1 kg solu 
tion con 
tarns g 
NHd 

1 1 solu 
tion con 
tains g 
NHj 

1 litre consists of 

H 0 in 
cc 

liquid NHs 
in cc 

0 870 

384 4 

334 5 

535 5 

464 5 

0 880 

347 2 

305 5 

574 S 

425 5 

0 890 

ni 6 

277 3 

612 7 

387 1 

0 000 

277 3 

249 5 

650 5 

349 5 

0 910 

244 9 

222 8 

687 2 

312 8 

0 920 

213 4 

196 3 

723 7 

276 3 

0 930 

182 9 

170 1 

759 9 

240 1 

0 940 

152 9 

143 7 

796 > 

203 7 

0 950 

124 2 

118 0 

832 0 

168 0 

0 960 

97 0 

93 1 

866 9 

113 1 

0 970 

70 2 

68 0 

902 0 

98 0 

0 980 : 

45 3 

44 3 

935 7 

64 1 

0 990 

21 0 

20 7 

969 3 ! 

10 7 


(Wachsmuth, \rch Ph urn ( 8 510 ) 


Sp gi of NH 40 H+Aqat 15® 
(Most careful experiments ) 


Sp gr 

% NH3 

Sp gr 

% NHs 

0 990 

2 15 

0 926 

19 50 

0 974 

6 10 

0 916 

22 50 

0 950 

12 54 

0 910 

24 40 



20 


4MMONIA 


Sp gr of NHiOHH-Aq at 15 ° — Continued 



mmmm 

m 

% NHs 

0 900 

27 70 

0 882 

34 8 

0 890 

31 40 

0 880 

35 5 

0 885 

33 5 




(Gruneberg, Chem Ind 12 97 ) 


The following table is calculated from the 
above by interpolation — 


Sp gr 

% NHs 

Sp gr 

% NHs 

0 995 

1 05 

0 935 

16 90 

0 990 

2 15 

0 930 

18 35 

0 985 

3 30 

0 925 

19 80 

0 980 

4 50 

0 920 

21 30 

0 975 

5 75 

0 915 

22 85 

0 970 

7 05 

0 910 

24 40 

0 965 

8 40 

0 905 

26 00 

0 960 

9 80 

0 900 

27 70 

0 955 

11 20 

0 895 

29 50 

0 950 

12 60 

0 890 

31 40 

0 945 

14 00 

0 885 

33 40 

0 940 

15 45 

0 880 

35 50 


(Gruneberg ) 


Sp gr of NH^OH-f Aq at 14^^ 


% HNs 

Sp gr 

% NHs 

Sp gr 

31 

0 8933 

15 6 

0 9400 

23 8 

0 9116 

11 7 

0 9536 

20 4 

0 9246 

5 1 

0 9780 


(I unge and Smith, B 17 777 ) 


Sp gr of Aq at 15°, iccoiding to 

lunge ind Wiernik (Zeit f angtw Ch 
1889 183) 

(Most carefully woikcd out and cilculat(<l ) 


Sp gr 

% NHt 

1 1 fontams 
g NHs 

C orro( tiori 

for=fc 1 

1 000 

0 00 

0 0 

0 0001 S 

0 998 

0 45 

4 5 

0 0001 s 

0 996 

0 91 

9 1 

0 00019 

0 994 

1 37 

H () 

0 00019 

0 992 

1 84 

IS 2 

0 OOOiO 

0 990 

2 31 

22 9 

0 00020 

0 988 

2 80 

27 7 , 

0 00021 

0 936 

3 30 

12 5 

0 00021 

0 984 

3 80 

17 4 

0 00022 

0 982 

4 30 

42 2 

0 00022 

0 980 

4 80 

47 0 

0 00023 

0 978 

5 30 

51 8 

0 00021 

0 976 

5 80 

56 6 

0 00024 

0 974 

6 30 

61 4 

0 00024 

0 972 

6 80 

66 1 

0 00025 

0 970 

7 31 

70 9 

0 00025 

0 968 

7 82 

75 7 

0 00026 


Sp gr of NH 40 H 4 -Aq at 15°, etc — Continued 


Sp gr 

% NHs 

1 1 contains 
g NHs 

Correction 
for=fc 1® 

0 966 

8 33 

80 5 

0 00026 

0 964 

8 84 

85 2 

0 00027 

0 962 

9 35 1 

89 9 

0 00028 

0 960 

9 91 

95 1 

0 00029 

0,958 

10 47 

100 3 

0 00030 

0 956 

11 03 

105 4 

0 00031 

0 954 

11 60 

no 7 

0 00032 

0 952 

12 17 

115 9 

0 00033 

0 950 

12 74 

121 0 

0 00034 

0 948 

13 31 

126 2 

0 00035 

0 946 

13 88 

131 3 

0 00036 

0 944 

14 46 

136 5 

0 00037 

0 942 

15 04 

141 7 

0 00038 

0 940 

15 63 

146 9 

0 00039 

0 938 

16 22 

152 1 

0 00040 

0 936 

16 82 

157 4 

0 00041 

0 934 

17 42 

162 7 

0 00041 

0 932 

18 03 

168 1 

0 00042 

0 930 

18 64 

173 4 

0 00042 

0 928 

19 25 

178 6 

0 00043 

0 926 

19 87 

184 2 

0 00044 

0 924 

20 49 

189 3 

0 00045 

0 922 

21 12 

194 7 

0 00046 

0 920 

21 75 

200 1 

1 0 00047 

0 918 

22 39 

205 6 

0 00048 

0 916 

23 Oi 

210 9 

0 00049 

0 914 

2i 68 

216 3 

0 00050 

0 912 

24 33 

221 9 

0 00051 

0 910 

’ 24 99 

227 4 

0 00052 

0 90S 

25 65 

2 32 9 

0 00053 

0 906 

26 31 

2 3S 3 

0 00054 

0 904 

26 9S 

24 3 9 

0 00055 

0 902 

27 65 

249 4 

0 00056 

0 900 

28 33 

255 0 

0 0(X)57 

0 898 

29 01 

260 5 

0 ()(K)5S 

0 896 

29 69 

261) 0 

0 0(){))9 

0 894 

30 37 

271 5 

0 00()()() 

0 892 

31 05 

277 0 

0 00060 

0 890 

31 75 

2S2 6 

0 00061 

0 888 

32 50 

2SS () 

0 00062 

0 S8() 

3 3 25 

294 () 

0 00(H)) 

0 884 

34 10 

301 4 

0 0()(H)4 

0 882 

34 95 

>0S 3 

0 0()(H)5 


NHj IS nnuli ]( ss M)1 in KOII, oi \i()H + 
A(i th in in H O 


Solubility of in HO, uul KOIT+Vq 

of vinous stnngths 100 j)ts solvent 
ibsoibs g \n } it 



H O 

IvOH + Vq 

11 2 > , K 0 

K()H-|-\rj 

2 ) 2^)% K 0 

0 

00 00 

72 00 

49 50 

8 

72 75 

57 00 

37 50 

16 

59 75 

46 00 

28 50 

24 

49 50 

37 25 

21 75 


(Raoult, A ch (5) 1 262 ) 
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100 pts sat KOH+\q dissolve only 1 pfc 
VHs 

Solubility in NaOH+Aq is the same as in 
KOH+Aq of the same strength 
NH 4 CI+ACI absorbs slightly less NH 3 than 
the same vol H 2 O NaNOa, and NH 4 NO 3 + 
^Lq absorb almost the same amount NH 3 as 
the same vol H 2 O ( Raoul t, I c ) 


Solubility of NHs m 100 pts Ca(N 03 ) 2 +Aq 


t® 

H 2 O 

Oa(NOs) 2 -hAq 
2S 38%Ca(N03)2 

CaCNOa) H-Aq 

59 03%Ca(NO3)2 

0 

90 00 

96 25 

104 50 

s 

72 75 

78 50 

84 75 

16 

59 75 

65 00 

70 50 


(Raoult, Z c ) 


Solubihty in salt solutions at 25°C 


Mols NHs soluble in 
1 liter of 


Salt 

0 normal 
solution 

1 normal 
solution 

1 5 nor 
mal 

solution 

KCl 

0 

930 

0 

866 

0 

809 

KBi 

0 

950 

0 

904 

0 

857 

KI 

0 

970 

0 

942 

0 

900 

KOH 

0 

852 

0 

716 

0 

607 

ISaCl 

0 

938 

0 

889 

0 

843 

NaBi 

i 0 

965 

0 

916 

0 

890 

Nal 

0 

995 

0 

992 

0 

985 

NaOH 

0 

876 

0 

789 

0 

716 

LiCl 

0 

980 

1 

008 

1 

045 

LiBi 

1 

001 

1 

040 

1 

090 

Lil 

1 

0 10 

1 

094 

1 

190 

TiOH 

0 

SO) 

0 

808 

0 

768 

Ivl 

0 

S19 

0 

722 

0 

626 

KM), 

0 

921 

0 

862 

0 

804 

K\0 

0 

920 

0 

S55 

0 

798 

KCN 

0 

92() 

0 

858 

0 

802 

IvCNS 

0 

9.2 

0 

S(i8 

0 

814 

1 ,K SO 4 

0 

875 

0 

772 

0 

678 

J iK SO 3 

0 

865 

0 

768 

0 

675 

CO 3 

0 

7SS 

0 

650 

0 

554 

1 >K C 2 O 4 

0 

S()() 

0 

771 

0 

675 

C 1 O 4 

0 

S ()6 

0 

771 

0 

675 

CHsCOOK 

0 

S()() 

0 

765 

0 

685 

HCOOK 

0 

8 ()S 

0 

7()0 

0 

678 

KBO 2 

0 

814 

0 

677 

0 

560 

I 2 K 2 HPO 4 

0 

860 

0 

749 

0 

664 

^INaaS 

0 

887 

0 

795 

0 

726 

KCIO 3 0 25-norin 

0 

927 





IvBrOs 0 25-norm 

0 

940 





KIO 3 0 25-norm 

0 

951 






(Abegg & Riesenfeld, Z phys Ch 1902, 40 
100 ) 


Solubihty in salts +Aq at 35° C 


Salt 

Concentration of the 
aq solution 

Mols NHs 
soluble in 1 liter of 
solution 

KCl 

0 5 normal 

0 923 

NaCl 

cc 

0 966 

CHsCOOK 

tl 

0 902 

H(COOK)i 

{{ 

0 902 

KOH 

cc 

0 870 

NaOH 

cc 

0 896 

^K.C08 

0 426 normal 

0 914 

HNajCOs 

cc 

0 932 


(Riesenfeld, Z phys Ch 1903, 46 462 ) 


The solubility of NHs m NaNOa, NH 4 NO 8 
and in AgN08,2NHs+Aq is nearly the same 
as in pure H 2 O (KonowalofP, C C 1898, II 
659) 


Distribution-coefficient of NHs between 
water and CHCls=26 3 at 20°, 24 9 at 25°, 
23 2 at 30° 

The distribution-coefficient of NHs be- 
tween CHCI 3 and a number of salt solutions 
has been determined for the purpose of stud\ - 
mg the nature of metal-ammoma compounds 
in aqueous solution (Da\\son, Chem Soc 
1900,77 1242) 


Distribution of NH 3 bet'w een H 2 O and CHCI 3 
at 18° 


NHs concentration m 
aqueous solution 
mols /litre 

NHs concentration in 
CHCls solution 
mols /litre 

0 9280 

0 03o06 

1 921 

0 07703 

2 064 

0 08350 

2 274 

0 09117 

2 590 

0 1083 

^ 700 

0 1639 

4 333 

0 1996 


(Da\\bon, Z phys Ch 1909,69 120 ) 


Distubution of NHs between ludi oxides -h \q 
and CHCI 3 at 18° 


Aqueous solution 

NHsconcen 
tration in 
the aqueous 
solution 
mols /litre 

NHs concen 
tration in the 
CHCI3 solution 
mols /litre 

0 2-N KOH 

1 949 

0 0841 

0 5-N KOH 

1 ^978 

0 0951 

0 2-N NaOH 

2 016 

0 0869 

0 5-N NaOH 

1 944 

0 0907 

0 2-N HBa(OH)o 

2 076 

0 08905 

0 5-N HBa(OH) 

3 397 

0 1560 


(Dawson, I c ) 
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Distnbution of NHs between Cu(PH)2-f-Aq 
and CHCls at 18° 


Cone of Cu(OH )2 
eqiuvalents/litre 


NHs concentra 
tion in CJHCls 
solution 
mols /litre 


2 014 



2 653 






Dawson, Z c ) 


Sol in alcohol and ether 

Sol m 3 pts alcohol of 38® (Boullay ) 

1 vol alcohol of 0 829 sp gr absorbs about 50 vols 
NHs (Davy ) 

Much less sol in ethyl, propyl, or amyl 
alcohol than in H2O (Paghano and Emo, 
Gazz ch it 13 278 ) 


Solubihty of NH3 in ethyl alcohol ( )solut< 
at t° 


t° 

%NH8 

Pts NI 
pts 1 

0 

19 7 

2^ 

6 

17 1 

2( 

11 7 

14 1 

1( 

14 7 

13 2 

1' 

17 

12 6 

V 

22 

10 9 

1^ 

28 4 

9 2 

1( 


(de Bruyn, R t c 11 112 


I vol abs alcohol at 20° and ' »0 mrr 
pressure absorbs 340 vols NHs gas MuUei 
W Ann 1891, 43 567 ) 

I I methyl alcohol sat with NHs ontain 
218 g NHs at 0°, sp gr of solutioj =0 77C 
coefficient of solubihty =425 0 (De pme) 


Solubihty of NHs m alcohol at t° weight NHs = weight NHs contamed in a litre oi lolutio 
sat at 760 mm and t°, sp gr =sp gr of solution, C = coefficient of solubih 


Temp 

Degree of Alcohol 

100 ° 

90® 

80° 

70° 

60° 

60° 


Weight NHs 

wmm 

146 0 

206 5 


246 0 

i04 5 

0° 

Sp gr 

0 782 

0 783 

0 808 


0 830 

> 835 


c 


245 0 

390 0 


504 5 

>97 7 


Weight NHs 



167 0 


198 25 


10° 

Sp gr 





0 831 



c 

164 3 

■glQI 

Bl 


373 0 

38 6 


Weight NH 

75 0 

97 5 1 

119 75 

137 5 

152 5 

82 7 

20" 

Sp gr 

0 791 



0 829 

0 842 

1 869 


c 

106 6 

147 8 


223 0 

260 8 

38 2 


Weight NHs 

51 5 

74 0 

81 75 


129 5 


0 

0 

CO 

Sp gr 

0 798 




0 846 

1 883 

1 

c 

97 0 

186 7 1 

121 6 1 


211 6 

52 0 


(Del4pine, J Pharm (5) 26 496 ) 


Solubility of NHs in methyl alcohol (absolute) 
at t° 


t° 

% NHs 

Pts NHs per 100 
pts alcohol 

0 

29 3 

41 5 

6 

26 0 

35 2 

11 7 

23 5 

30 7 

14 7 

21 8 

27 9 

17 

20 8 

2b 3 

22 

18 3 

22 4 

28 4 

14 8 

17 4 


(de Bruyn, I c ) 


Readily sol in ether 

Sol in 0 4 vol petroleum from Amiano 
(Saussure ) 

1 vol oil of turpentine absoibs 7 5 vols 
NHs at 16° 

1 vol oil of lemon absorbs 8 5 vols NHs at 
16° 


1 vol oil of rosemaiy ibsorbs 9 5 vols 
NHs at 29° 

1 vol oil of lavondol absoiVis 47 v s NH3 
at 20° (feaussuie ) 

1 vol caoutchino ibsoibs i vo NHa 
(Himly ) 

Valerol absoibs miidi Nils (Gci irdt, A 
ch (3) 7 278 ) 

1 vol ether at 760 inin ])i(ssuic ibsorbs 
17 13 vols NHs at 0°, 12 :}^) vols li 0° and 
10 27 vols at 15° (ChiistolT, / p Ch 
1912 79 459 ) 

+H9O Colorless cry&t ils 

+ MH2O Large transpauiit rystals 
(Rupcit, J Am Chem Soe 1909,3 868) 

Ammonia, with metal salts 

For the ammonia addition-pi o< icts of 
metal salts, see under the rcspccti metal 
salts, except m the case of Co, Cr, Hg ind the 
Pt metals, for which see cobalt am omum, 
chromium ammonium, etc , compoi ids, for 
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further reference New data on Co and Cr 
ammonium compounds and those of the Pt 
metals, published since the first edition, has 
not been mcluded m the present edition 

Ammomtun amalgam, NH 4 , xELg 
Decomp by H 2 O, but more easily in pres- 
ence of naphtha, alcohol, or ether 

Ammomtun azomude, N4H4=NH4N8 
Easily sol in H 2 O, si sol m absolute 
alcohol, easily in 80% alcohol Insol in ether 
or benzene (Cmiiius, B 24 3344 ) 

Ammomum cobalt azomude, NH 4 NS, CoNg 
Rather sol in H 2 O (Curtius and Rissom, 
J pr 1898, ( 2 ) 68 302 ) 

Ammomtun bronude, NH 4 Br 
Easily sol in H 2 O with absorption of much 
heat 

1 pt NH 4 Br dissolves in pts H 2 O at t° 


Pta H2O 




15® (Gerlach ) 

Sp gr of NH 4 Bi-|-Aqat 15® 


% NH4Br 


% NPI^Br 


1 0326 
1 0652 
1 0960 


1 1285 
1 1921 
1 2920r 


(Edei ) 


% NH4Br 

‘5P gr 

% NH4Br 

Sp gr 

2 

1 0119 

22 

1 H75 

5 

1 0181 

2^ 

1 1440 

4 

1 0242 

24 

1 1506 

) 

1 OUJ) 

25 

1 1571 

() 

1 0U)t 

2() 

1 1()42 

7 

1 0425 

27 

1 1711 

S 

1 04S() 

2S 

1 17S7 

<) 

1 0)47 

29 

1 ]S()2 

10 

I ()()09 

U) 

1 19 IS 

11 

1 0()72 

n 

1 201 s 

12 

1 0715 

12 

1 209S 


1 ()79S 

11 

1 2180 

14 

1 ()S()2 

>4 

1 22f)() 

15 

1 0926 

15 

1 2142 

It) 

1 0<)SS 

"it) 

1 2125 

17 

1 1051 

■>7 

1 2509 

IS 

1 1115 

IS 

1 2594 

19 

1 IIS] 

39 

1 2()79 

20 

1 1246 

40 

1 27()5 

21 

1 HIO 

41 

1 2850 


(Hagei, Comm 1883 ) 

25 g NH4Br+50 g H 2 O lovei tlu tcini) 
from 15 1® to — 1 1® (Rudorff ) 


Sol in hquid NHs at — 50® (Moissan 

C R 1901, 133 713 ) 

Very sol in liquid NH3 (Franklin, Am 
Ch J 1898, 20 826 ) 

SI sol in alcohol 

1 pt NH 4 Br dissolves m 32 3 pts alcohol 
(0 806 sp gr ) at 15®, 9 5 pts at 78® (Eder, 
lo) 

100 pts absolute methyl alcohol dissolve 
12 5 pts at 19®, 100 pts absolute ethyl al- 
cohol dissolve 3 22 pts at 19° (de Bruyn, 
Z phys Ch 10 783 ) 

Solubihty m mixtures of methyl and ethyl 
alcohol at 25® 

P = % methvl alcohol in the solvent 
G=g NH 4 Br in 10 cc of the solution 
S «sp gr of the sat solution at 25®/4° 


(Eder, W A B 82 (2) 1284 ) 

NH 4 Br-hAq contaimng 41 09% NH 4 Br is 
a,t at 15° (Gerlach ) 


0 00 
4 37 
10 40 
41 02 
80 69 
84 77 
91 25 
100 00 


8065 
8083 
8117 
8252 
8501 
8508 
0 8551 
0 8605 


(Hcrz, Z anorg 1908, 60 156 ) 

Solubility m mixtures of methyl and propyl 
alcohol at 25® 

P = % piopyl alcohol m the solvent 
G~g NH 4 Br in 10 (C of the solution 
S=Sp gi of the sat solution at 25°/4® 


P 

(r 

S 

0 

0 9S1 

0 8()05 

11 11 

0 S51 

0 S'iil 

2:5 S 

0 (><)() 

0 S42l> 

<)5 2 

0 lOS 

0 S1S1 

<11 S 

0 128 

0 SO<)7 

<)1 75 

0 125 

0 SOV) 

100 

0 0<r) 

0 S()59 


(11(1/ I c ) 


Solubility in mi\lui(s of ])i<n)\I m<I ((h\l 
il( oii(»l t1 2 ) 

1* = ^^ il( oliol in tin soUint 

(f = g NIl^Ui in 10 << ol tin solution 
»S=Sp gi ol tin sit soluluMi it 2 ) 1 


1 

( 

s 

0 

0 255 

0 S()()5 

S 1 

0 251 

0 SOt>2 

17 S5 

0 2 >7 

0 SO )2 

5() () 

0 1(>> 

t) sols 

SS t) 

0 111 

0 SO 12 

<11 2 

0 105 

0 SO 10 

95 2 

0 101 

0 SO )<) 

100 

0 0<)5 

0 SOVl 


11(1/, I c ) 
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AMMONIUM BROMIDE 


Sol in 809 pts ether (0 729 sp gr ) (Eder, 

Ic) 

Sol in acetone (Eidmann, C G 1899 
II, 1014), (Naumann, B 1904, 37 4328 ) 
Insol in benzonitnle (Naumann, B 1914, 
47 1370) 

Insol in methyl acetate (Naumann, B 

1909, 42 3790 ) 

Insol m ethylacetate (Naumann, B 

1910, 43 314 ) 

Ammonium inbromide, NH 4 Br 8 

Gives off Br m air Sol m H 2 O (Rooze- 
boom, B 14 2398 ) 

Decomp in the air Very sol in H 2 O 
(Chattaway, Chem Soc 1915, 107 106 ) 

Ammonium antimony bromide, 3NH4Br, 
2SbBr8 

Easily sol m abs alcohol (Caven, C C 
1906 11,293) 

7NH4JBr, 3SbBrs Easily sol m abs al- 
cohol (Caven, C C 1906 II, 293 ) 

See also Bromantunonate, ammomum 

Ammomum bismuth bromide, NH 4 Br, BiBrs 
+H 2 O 

Dehquescent Decomp by H 2 O Sol in 
alcohol (Nickl^s, C R 61 1097 ) 

Ammomum cadmium bromide, NH 4 Br, 
CdBr2+HH20 

Sol in 0 73 pt H 2 O, 5 3 pts abs alcohol, 
280 pts ether (sp gr 0 729), and 24 pts 
alcohol ether (1 1) (Eder, Dingl 221 89 ) 
Sol in H 2 O without decomp between 1° 
and no 1° 

100 pts of the solution contain at 

n 14 8® 52 2 ^ no n 

53 82 58 01 65 32 75 83 pts of the salt 
(Rimbach, B 1905,38 1555 ) 

4NH4Br, CdBr 2 Sol in0 96pt H 2 O, fiom 
which it is pptd by alcohol or ether (Elder ) 
Solubihty in H 2 O at t® 

Below 160® the salt is decomp by HoO, 
at 160° it IS sol in H 2 O without decomp 



100 pts of the 
solution contain 

Solid phase 

Pts 

Cd 

Pts 

Br 

Pts 

NH 4 

0 8 

14 72 

50 46 

6 67 

Double salt+NH 4 Br 

13 0 

14 94 

51 48 

6 85 

(C 

44 5 

15 01 

53 85 

7 35 

(i 

76 4 

14 60 

55 28 

7 80 

tl 

123 5 

15 50 

59 50 

8 45 

tt 

160 0 

14 70 

62 67 

9 43 

Double salt 


(Rimbach, B 1905, 38 1558 ) 


Not sol in HBr+Aq without decomp 
(Rimbach ) 

► Not sol without decomp in LiBr+Aq, 
CaBr 2 +Aq, MgBr 2 +Aq, NiBr 2 -f-Aq, or 


CoBr 2 +Aq, even though very c 
are used Sol without decom] 
Aq (Rimbach, B 1905, 38 If 

Ammomum chloromolybdenu 
2NH4Br, CUMosBra 
Decomp bypureHaO Can I 
from HBr-f-Aq Apparently 
decomp in alcohol (Blomstrai 

Ammomum cuprous bromide 
4NH4Br, CuaBra Fairly stal 
2 NH 4 Br CuaBra+HaO Fai 
air (Wells, Z anorg 1895, 10 

Ammomum cuprous broxmd 
NH4Br, CuaBra, 3 NH 3 
(Fleurent, C R 1891, 113 1( 

Ammomum cupnc bromide, 2N 
-I- 2 H 2 O 

Very sol in HaO (de Kor 
777 R) 

Ammomum indium bronude 
See Bromindate, ammomum 

Ammomum iron (feme) bromi 
(NH4)FeBr4-f2H20 
Very dehquescent, sol in H ( 
Z anorg 1894, 7 332 ) 

Ammomum lead bromide, 12NI 
+7R2O 

Decomp on air, 01 with cold I 
O R 96 1502 ) 

6 NH 4 Br, PbBra+HaO Dec( 

HaO (A ) 

7NH4Br, PbBra + lJ^HoO ^ 
decomp by cold H 2 O (A ) 
None of the above compounds 
Sill Am J 146 25 ) 

2 NH 4 Br, PbBra Decomp b 
in cone KOH+Aq and m 
(Fonzes-Diacon, Bull Soc 1897 
NH 4 Br, 3PbBr (WelK ) 

Ammonium magnesium brom 
MgBr 2 + 6 H O 
Deliquescent Sol m H O 
( 2 ) 28 338 ) 

Ammomum mercuric bromide, 
2 HgBr , NH4B1 
Decomp by H 2 O into its con 
(RAy, Chem Soc 1902, 81 048 

Ammomum molybdenum bromi 
MoBrs+HaO 

Easily sol in H 2 O (Rosenhei 
1905, 46 322 ) 

Ammomum molybdenum bromii 
See Ammomum chloromolyb 
nude 


1C solutiOD 
m ZnBraH 
1 ) 


broimde 

crystalhze 
ol withou 
) 


e in air 
y stable n 
L59) 

ammonia 

7) 

[ 4 Br, CuBr 
ick, B 21 


(Walden 

Br, 7 PbBr 

0 (Andr4 

ip by cole 

ible on air 

1 st (Wells 

n o Sol 
ong acids 
U 17 351 ; 

e, NH 4 Br 
(ich, J pr 


tuciit salts 

, 2 NH 4 B 1 
i, Z anorg 

chloride 
^num bro 
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Ammonium osmium bromide 
See Bromosmate, ammomtim 

Ammomum osmyl bromide, (NH4)20s02Br4 
Sol in H2O (Wmtrebert, A ch 1903, (7) 
28 95 ) 

Ammomtim osmyl oxybromide, 
(NH4)20s08Br2 

(Wmtrebert, A ch 1903 (7) 28 117 ) 

Ammomum palladium bromide 
See Bromopalladate, ammomum, and 
Bromopalladite, ammomum 

Ammomum platmum bromide 
See Bromoplatmate, ammomum 

Ammomum rhodium bromide 
See Bromorhodite, ammomum 

Ammomum selemum bromide 
See Bromoselenate, ammomum 

Ammomum tellunum bromide 
See Bromotellurate, ammomum 

Ammomum thalhc bromide, NH 4 Br, TlBr 3 4" 
2H2O 

Sol m H2O (Willm ) 

+4H2O Efflorescent Sol in H2O 
(ISi'iclcl^s ) 

+5H2O Sol in H2O (Nickl^s ) 

Ammomum stannous bromide (ammomum 
bromostamute), NH4B1, SnBr2+H20 
Sol in H O (Benas, C C 1884 958 ) 
2NH4Br, SnBr2 Sol in H2O (Raymann 
‘iiid Preis, A 223 323 ) 

+H2O Sol m H2O (Benas, I c ) 

+2H2O (Richardson, Am Ch J 14 96 ) 
NH4Br, 2SnBr2(?) (Benas) 

Ammomum stannic bromide, 2NH4Br, &nBr 4 
See Bromostannate, ammomum 

Ammomum uranyl bromide, 2NU iBi, ir() 2 Bi 
+2II O 

\ ( ly dcliqiu sc( nt, and sol in ILO (Sciidt- 
u< 1 ) 

Ammomum zinc bromide, 2NH4B], ZriBi 
Dcliqiuscdit, ind sol in H O (Bodokci, 
J B 1860 17 ) 

+H2O Voiy dcliqiK scent, and sol inllO 
(\ndrC, A ch (6)3 104) 

-fxH 0 (Kphrum, Z aiioip; 1908,59 6() ) 
>N'H4Br, ZnBr Sol in II O Dcconip 
onl> by great dilution (Jonts & Knight, Ain 
Ch J 1809,22 136 ) 

+H2O Not hygroscopic (Kphiaiin, Z 
inoig 1908, 69 66 ) 

Ammomum bromide arsenic inoxide 
See Arsemte bromide, ammomum 


Ammomum bromide mercuric chloride, 
NH4Br, 2HgCl2 

Ppt (R^y, Chem Soc 1902, 81 649 ) 

Ammomum bromide mercuric iodide, 
2NH4Br, Hgl2 

Decomp by H 2 O Sol in alcohol without 
decomp (Grossmann, B 1903, 36 1602 ) 
3NH4Br, 2Hgl2 Decomp by H 2 O Sol 
m alcohol without decomp (Grossmann, B 
1903,36 1602 ) 

Ammomum lead btomochloride, 

NH4Pb2Br4Cl 

Decomp by H 2 C (Fonzes-Diacon, Bull 
Soc 1897, (3) 17 350 ) 

NH 4 Pb 2 Cl 4 Br Decomp byH 20 (Fonzes- 
Diacon, Bull Soc 1897, (3) 17 349 ) 


Ammomum bromochloroiodide, NH 4 ClBrI 
Very stable, sol in H 2 O (Chattaway, 
Chem Soc 1915, 107 108 ) 

Ammomum lead bromoiodide, NH 4 PbBrl 2 -|- 
2 H 2 O and NH4Pb2Brl4 
Decomp by H 2 O Sol m cone KOH-i-Aq 
and in strong acids (Fonzes-Diacon, Bull 
Soc 1897, (3) 17 352 ) 

Ammomum bromiodobromide, 

Decomp in the aii Sol in 
son. Am Ch J 1900, 24 28 ) 


Ammomum chlonde, NH4CI 

(Sal-ammoniac) Not dthqiusccnl Sol 
in H2O With reduction of ti rnp 

Sol m2 24pts H 2 O (VVon/ol ) 

NH^Gl-i-Aqsat at 10® has Hp gr —1 072 (I ) 

&ol in 2 72 pta ooM iiml 1 pi boiling II O (MU 
and P ) 

Sol in 3 pts IGO at IS 7 )® (\l)l ) 

Sol mO'^ rr> ’ 1 1 pi boilingJIG (louuioy) 

100 ptH (lissi)Ivo -{() 7 » plM NIT 4 C 1 

NH 4 CI-|-Aq sat at ifw b p( (1112) (onOunH SS 0 
pta NHtCl m 100 pta of the solution (Bor/i Uuh ) 

100 ptH H O at K) ilisaolvo 11 Ih pla and at 100 
100 pH NIUCl (UroH l)i<t ) 

N 1 T 4 C 14 -Aq sat at Ij his sp gt 1 07^200 and 
contains at least 11 SS pts NJI 4 CI dissolvod in ivtrv 
100 pis no (Midicl ind IvrafFt A (h ( q 41 17S ) 

NHiCl |-Aq sal nt 10® (onlams 2JS'o Nlh< 1 
(Lllcr ; 

NI [ 4 ^ 1 -}-Aq sal in lln told ronlains 11 i , Nir 4 ( I 
(I oiiroro\ ) 

Sol 111 1 pt It () al 11 J I 1) pi of sal solution 
(C ritfit hs ) 

Sol in 2 7 pts II()allS7i fui iiung a liqui I ol 1 OS 
sp gr (luirstcn IS 10) 

Sol m 2 727 pis If O ul 10 (( n n s II in lbu< li J 


100 pH 11 O al 71S nun pn ssun in I I (liss>l\< pH 
Nlli( 1 



Pts 


I H 


1 Is 


I Is 


NH 4 CI 


NlliC 1 


NlhC 1 


Nlld I 

0 

28 40 

30 

41 72 

00 

> > Ol 

00 

liS 10 

10 

32 84 

40 

40 10 

70 

») IS 

100 i 

72 so 

20 

37 28 

50 

50 00 

SO 

0 1 )2 

no 

77 21 


(Alluurd C R 69 600) 
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AMMONIUM CHLORIDE 


Solubility in 100 pts H2O at t° 


t° 

0 

Qjffl 



t® 


t® 

4 

m 

29 

7 

30 

41 

4 

60 

55 2 

wm 

71 

3 

1 



K l1 

41 

8 

61 

55 7 

91 

71 

9 

2 



E & 


2 

\m 

56 2 

92 

72 

5 

3 



E 1 


B 


56 7 

93 

73 

1 

4 


El 

E !! 


1 

64 

57 2 

94 

73 

7 

5 

31 

4 

E ; 


6 

65 

57 7 

96 

74 

3 

6 

31 

8 

El 

44 

0 

66 

58 2 

96 

74 

9 

7 

32 

2 

37 

44 

4 

67 

58 7 

97 

75 

5 

8 

32 

6 

38 

44 

9 

68 

59 2 

98 

76 

1 

9 


El 

39 

45 

3 

69 

59 7 

99 

76 

7 

10 


3 

40 

45 

8 

70 



77 

3 

11 


7 

41 

46 

2 

71 

60 7 

101 

78 

a 

12 

34 

1 

42 

46 

7 

72 

61 2 

102 

78 

6 

13 

34 

5 

m 

47 

1 

73 

61 7 


79 

2 

14 

34 

8 

\m 

m 

6 

74 

62 3 

104 

79 

9 

15 

35 

2 

45 

1^ 

m 

75 

62 8 

105 

80 

5 

16 

35 

6 

46 

48 

5 

76 

63 4 

106 

81 

2 

17 

36 

0 

47 

49 

0 

77 

63 9 

107 

81 

8 

18 

36 

4 

48 

49 

5 

78 

64 5 

108 

82 

5 

19 

36 

8 

49 

49 

9 

79 

65 1 

109 

83 

1 

20 

37 

2 

lEal 

Eg 

4 

80 

65 6 

no 

83 

8 

21 

37 

6 



9 

81 

66 2 

111 

84 

4 

22 

38 

0 

52 

51 

3 

82 

66 7 

112 

85 

1 

23 

38 

4 

53 

51 

8 

83 

67 3 

113 

85 

7 

24 

38 

8 

54 

52 

3 

84 

67 8 

114 

86 

4 

25 

39 

3 

55 

52 

8 

85 

68 4 

115 

87 

1 






m 

86 

69 0 

115 65 

87 

3 





53 

7 

87 

69 6 








54 

2 

88 

70 2 





m 

9||69| 

54 

7 

89 

70 7 





Mulder, calculated from his own and other 
observations Scheik Verhandel 1864 57 ) 


Solubihty m 100 pts H2O at t° 



1 Pts 


Pts 


Pts 

t 

NH 4 CI 


NH 4 CI 

t 

NH 4 C 1 

0 

29 7 

10 8 

33 9 

64 9 

57 9 

6 2 

32 2 

31 6 

42 2 

90 6 

67 2 


(Lindstrom, Pogg 136 315 ) 


NH4C1+Aqsat at 13-16° contains 26 16% 
NH4CI (v Hauer, J pr 103 1 14 ) 

Sol in 2 72 pts H2O at 19° (Schiff, A 
109 326) 

Sol m 2 803 pts H2O at 15° (Gerlach ) 
Sat NH4Cl-i-Aq at 75° contains 38 23% 
NH4CI (Tschugaeff, Z anorg 1914, 86 161 ) 
NH4C1+Aq sat at 30° contains 29 5% 
NH4CI (Meerburg, C C 1904 IT, 1362 ) 


Solubility in H 0 at t° 


t° 

1000 mols H2O 
dissolve 

100 g H2O 
dissolve 

3 5 

mols NH4CI 

105 2 

g NH4CI 

31 25 

25 0 

129 7 

IS 5 

50 0 

167 0 

49 6 

(BilU 

and Maicus, Z anoig 

1911,71 169 


Solubility of NH4CI in H2O t° 


t® 

g NH 4 CI in 
100 g of the 
solution 

Sc 1 phase 

— 0 45 


[ce 

— 1 25 

1 98 

cc 

— 1 70 

2 78 

(( 


4 6 

(C 

— 4 45 

6 67 

(t 

— 6 4 

9 28 

(C 

— 8 25 

11 4 

tc 

— 9 7 

13 1 

(C 

—11 9 

15 3 

(t 

—13 25 

16 7 

t( 


18 V 

({ 

—15 4 

18 9 

({ 

=fc— 16 0 

=fcl9 5 

Ice NH4CI 


19 7 

1 I4C1 

—12 2 


tt 

— 10 9 


t< 

— 7 4 

21 1 

CC 

— 5 7 

21 7 

cc 

— 2 3 

22 3 

cc 

=fc— 1 1 

22 6 

cc 


22 7 

cc 


(Meerburg, Z anorg 1903, 37 D3 ) 


100 g H2O dissolve 29 5 g NH4 i at 30 ° 
(Schreinemakers, Arch neer Sc (2 16 17 ) 


Spec gravity of NH4C1+Aq G= cording 
to Gerlach at 16° (Z anal 8 Jl), S== 
according to Sehiff at 19° (A 1 i 74) 


0 

w 

iz; 

Sp 

gi 

0 

W 

5 

gr 

G 

s 

G 

S 

1 

1 00316 

1 0029 

17 

1 050 1 

1 0495 

2 

1 00632 

1 0058 

18 

1 05 

1 0523 

3 

1 00948 

1 0087 

19 

1 056 

1 0551 

4 

1 01264 

1 0116 

20 

1 059 

1 0579 

5 

1 01580 

1 0145 

21 

1 062( 

1 0606 

6 

1 01880 

1 0174 

22 

1 064 

1 0633 

7 

1 02180 

1 0203 

23 

1 067 ‘ 

1 0660 

8 

1 02481 

1 0233 

24 

1 070 

1 0687 

9 

1 02781 

1 0263 

25 

1 07 3( 

1 0714 

10 

1 03081 

1 0293 

26 

1 07 3 

1 0741 

11 

1 03370 

1 0322 

26 297 

1 07() 


12 

1 03658 

1 0351 

27 


1 0768 

13 

1 03947 

1 0380 

28 


1 0794 

14 

1 04^25 

1 0409 

29 


1 0802 

15 

1 04524 

1 0438 

30 


1 0846 

16 

1 04805 

1 0467 





lor older determinations, sec Ston s Diet 


Sp gi of NH4C1+Aq xt 18^ 


% NH 4 CI 

bp 'gr 

% NH 4 CI 


5 

1 0142 

20 


10 

1 0289 

25 


15 

1 0430 




) (Kohlrausch, W Ann 1879 3 
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Sp gr at 20°/4® of a normal solution of 
NH4C1=1 01454 (Haigh, J Am Chem 
Soc 1912, 34 1151 ) 

NH4Cl-f-Aq containmg 6 52% NH4CI has 
sp gr 20®/20® ~ 1 0195 (Le Blanc & Roh- 
land, Z phys Ch 1896, 19 272 ) 


Temp of maximum 

g mol NH 4 CI m 

density of NH4C1-1-Aq 

1000 g H 2 O 

2 640° 

0 1899 

0 055° 

0 5407 


(de Coppet, C R 1900, 131 178 ) 


Sp gr of dll NH4C1+Aq at 20 004° and 731 
mm (corr ) 

Cone =g eqmv NH4CI per 1 at 20 004° 


Cone 

Sp gr 

0 0000 

1 000,000,0 

0 0001 

1 000,001,8 

0 0002 

1 000,003,7 

0 0005 

1 000,009,3 

0 0010 

1 000,018,5 

0 0020 

1 000,036,9 

0 0050 

1 000,091,3 

0 0100 

1 000,180,3 

(Lamb and Lee, J 

Am Chem Soc 1913, 

36 1688) 


Sp gi of dll 

NH4C1+Aq 

NH 4 CI g m 1000 g 

Sp gr 

of solution 

16®/16® 

0 

1 000000 

0 4431 

1 000150 

0 9061 

1 000304 

1 S0S5 

1 000606 

1 5947 

1 001196 

7 7845 

1 002562 

1 ) 1425 

1 004994 

11 2164 

1 010018 


(Dijkcii, Z phvb Ch 1897,24 107 ) 


B -pt of I\H4C1+ Vq, containing jits Nir 4 Cl 
to 100 j)ts IIjO G== ic cording to Gfi- 
lich (Z mil 26 439), I = ic( oiding to 
1 (gi ind (A (h (2) 69 436) 


B pt 

G 

I 

B pt 

G 

L 

101° 

6 5 

7 S 

109° 

50 

6 

51 5 

102 

12 S 

11 9 

no 

56 

2 

59 9 

10> 

19 0 

19 7 

111 

61 

0 

66 4 

104 

24 7 

25 2 

112 

07 

8 

73 3 

105 

29 7 

30 5 

113 

74 

2 

80 5 

106 

34 6 

35 7 

114 

81 

3 

88 1 

107 

39 6 

41 3 

114 2 



88 9 

108 

45 0 

47 3 

114 8 

87 

1 



Sat NH4C1+Aq boils at 115 8° at 718 mm 
pressure (AUuard, C R 69 500 ) 

NH4C1H-Aq contaimng 74 2 pts NH4CI to 
100 pts H2O forms a crust at 113°, highest 
temperature observed, 114 8° (Gerlach, Z 
anal 26 426 ) 

NH4C1+Aq contaimng 10% NH4CI boils 
at 101 7°, 20% NH4CI, at 104 4° (Gerlach ) 

NH4C1+Aq contaimng 10 6% NH4CI gives 
off NHs at 37° (Leeds, Am J Sci (3) 7 
197) 

When NH4CH-Aq is boiled, or even evap 
on water bath, a httle NHs is expelled 
(Fresemus ) 

30 pts NH4CI mixed with 100 pts H2O 
lower the temp from 13 3° to »-6 1°, that is 
18 4° (Rudorff, B 2 68 ) 

Freezing-point of sat solution is — 15 4, 
the same temp which is caused by mixing 25 
pts NH4CI with 100 pts snow (Rudorff, 
Pogg 122 337) 

Cone HCl-j-Aq precipitates part of NH4CI 
from sat NH4Cl-hAq (Vogel, J pr 2 199 ) 


Solubihty of NH4CI in HCl + Aq at 0° NH4CI 
*=mols NH4CI (in milhgrammes) dis- 
solved in 10 cc of the liquid, HC1 = 
mols HCl (in milligrammes) dissolved in 
10 cc of the liquid 


NH 4 CI 

HCl 

Sum of 
mols 

Sp gr 

46 

125 

0 

0 

46 

125 

1 

076 

43 

6 

2 

9 

46 

5 

1 

0695 

41 

0 

5 

5 

46 

5 

1 

0705 

39 

15 

7 

85 

47 

0 

1 

0715 

3b 

45 

10 

85 

47 

30 

1 

073 

27 


' 21 

4 

48 

77 

1 

078 

10 

875 

53 

0 

61 

875 

1 

106 

8 

8 

61 

0 

69 

8 

1 

114 


(Engel, Bull bo( (2) 46 655 ) 


Solubility of Nir^Cl in IICl+Aq 


t 

HCl concentra 
tion g mol per 
100 g H 0 

W(u,lit NIIKI 

I 

III ^ f > ( ; 

solubility 

0° 

0 

298 40 

5 59 

li 

’1 

JS() 

5 :>() 

ii 


271 21 

5 OS 

ic 

\ 

245 15 

i ()() 

25° 

0 

195 10 

7 40 

u 


ISO 85 

7 11 

tl 

1 , 

1()() 00 

6 S5 

li 

1 

1 19 05 

6 15 


(Aimstrong & Evre, Proc K Soc (A ) 84 
127) 
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Solubility in NH40H+Aq NH4Cl=mols 
NH4CI (in mgs ) in 10 cc solution, 
NHs^mols NH3 (m mgs) in 10 cc 
solution 


NH 4 C 1 

NHa 

Sp gr 


0 

1 076 

45 8 

5 37 

1 067 

45 5 

12 025 

1 054 

45 125 

23 4 

1 044 

44 5 

38 0 

1 031 

44 0 

47 

1 025 

43 625 

54 5 

1 017 

43 125 

80 0 

0 993 

44 0 

90 0 

0 992 

44 375 

95 5 

0 983 

49 75 

130 

0 953 

60 0 

169 75 

0 931 


(Engel, Bull Soc (3) 6 17 ) 


NH^Cl+BaCL 100 pts H2O dissolve 33 8 
pts NH4C1H-11 6pts BaCl2at20® (Rudorff, 
Pogg 148 467) 


Solubility of NH4CI and BaCL in H2O 


t® 

1 Wt per 100 

Solid phase 

NH4CI 

BaCb 

—16 2° 

16 10 

8 07 


0 

19 26 

8 22 

NH4CH- 

30 

24 89 

8 19 

BaCl 2H2O 

/fO 

26 93 

8 40 



29 53 

8 55 



:>ciireinemakers,Chem Weekbl 1910,7 333 ) 
See also BaCl2+NH4Cl under BaCL 


NH4Cl+PbCl2 Solubility of N 
PbCl2 in H2O at 22° 


g equivalent 
in 1000 g HjO 

Solid phi 

NH4CI 

PbCl2 

0 0 

0 0749 

PbCl 

0 1 

0 0325 

<i 

0 2 

0 0194 

ti 

0 3 

0 0153 

It 

0 4 

0 0138 

ti 

0 5 

0 0130 

it 

0 52 

0 0127 

PbCl2+NH4( 

0 55 

0 0123 

NH4CI, 21 

0 6 

0 0113 

it 

0 65 

0 0105 

it 

0 7 

0 0099 

it 

0 8 

0 0087 

it 

0 9 

0 0083 

it 

1 0 

0 0080 

it 

1 2 

0 0075 

t 

1 5 

0 0073 

ti 

2 0 

0 0077 

it 

2 5 

0 0092 

t 

3 0 

0 0112 

it 

4 0 

0 0182 

it 

5 0 

0 0296 

it 

6 0 

0 0473 

(( 

7 0 

0 0774 

(( 

7 29 

0 0898 

NH4CH-NH4C 

7 29 

0 0000 

NH4C 


(Bronstedt, Z phys Ch 1911, 77 


Solubility of NH4CI and 2PbCl 
H,0 at 100° 


NH4Cl+CdCl2 Solubility of NH4CI and 
CdCla 

See Ammomum cadimum chloride 


NH4Cl-hCuCl2 Solubility of NH4CI in 
H2O at 30° in presence of varying amount's of 
CuCb 


% by ' 
wt 

CuCU 


Solid phase 

0 

29 6 

NH 4 CI 

1 9 

28 6 

NH4CH-CuCl2 2 NH 4 CI 2 H 2 O 

3 6 

25 9 

CuCl 2 NH 4 CI 2 H 2 O 

7 7 

19 8 


10 5 

16 5 


12 3 

14 9 


15 6 

12 1 


19 9 

9 4 


24 0 

7 1 


29 4 

4 9 


35 1 

3 4 


41 4 

2 1 


43 2 

2 0 

CuCl 2 2 NH 4 CI 2 H 2 O+CUCI 2 H 2 O 

43 9 

0 

CuCIa 2 H 2 O 


NH 4 CI 
g equivalent 

PbCl 

g equivalent 


m 1000 g 
solution 

Cal) 

80 

Q 

in 1000 g 
solution 

m 1000 g 
H C) 

Soil 

1 277 

1 404 

0 160 

0 170 

N 

+ 2 PI 


(Bronstedt, I c ) 


NH4CH-MgCl2 Solubihtv of xM 
NH4MgCl3 bli^O 



In 1000 g 
mols H2O 


t® 

11 

m 

go 
a M 

Solid pli iM 





3 6° 

27 5 

55 7 

NH4Cl-f-NH4MgC 

25 

42 1 

56 4 


50 

62 9 

59 1 

it 


(Meerburg, Z anorg 1905, 46 3) 


(Blitz and Marcus, Z anorg 1911, 


4CI and 


2PbCl2 

CL 


2PbCl 

132) 

I4CI m 

)luse 


iCi 

I HO 


>- 1 ind 


6H2O 


170) 
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Solubility of NH4MgCl3 6H2O and MgCh 
6H2O 



In 1000 i 

5 mol H 2 O 


t® 

g mol 
NH 4 CI 

g mol 
MgCla 

Solid phase 

3 5° 

0 5 

99 5 

MgCh 6H2O “b 

25° 

0 5 

103 8 

NH4MgCl3 6H2O 

50° 

0 8 

111 2 


(Blitz and Marcus, Z anorg 1911, 71 170 ) 


NH4C1H-NH4N03 100 pts H2O dissolve 
29 1 pts NH4CI+173 8 pts NH4NO3 at 19 5® 
(Rudorff, B 6 482 ) 


NH4C14-Ba(N03)2 100 pts H2O dissolve 
at 18 5°— 



1 

2 

3 

4 

5 

NH4CI 

Ba(NOs)2 

36 7 

38 6 

8 6 

38 06 
16 73 

39 18 
17 02 

8 9 


2, sat Ba(N03)2+Aq treated with NH4CI, 

3, sat NH4C1+Aq treated with Ba(N03)2, 

4, simultaneous treatment of both salts with 
H2O (Karsten ) 


NH4CI+KNO3 100 pts H2O dissolve at 
18 5°— 



1 

2 

3 

- . 

4 

5 

6 

KNO3 

NH4CI 

29 9 

mm 

37 68 

37 98 

38 62 

39 84 

36 7 

34 2 
38 8 



74 89 

75 66 

78 46 


73 0 


1 and 5 , accoidmg to Mulder, 2 , sat KNO3 
+Aq treated with NH4CI, 3 , sat NH4C1+Aq 
treated with KNO3, 4, simultaneous treat- 
ment of NH4CI ind KNO3 (Karsten), 6, by 
vanning solution with excess of both salts, 
ind cooling to 14 S® I he amount of excess 
of one or th( othei salt has no influence 
(Rudorff ) 

NH4C1+NiN() 3 Slowly sol m sat 
N iNOa+^q at first to a clear solution, but 
aftc rw udb N iGl sc p nates out (Karsten ) 


Mr4Cl + KC 1 100 pts H O dissolve— 


KCl 

NH4CI 

(Riicloiff) 

K) 

(Karsten) 

IS 75 

16 97 

2S 00 

34 4 

1 16 27 ^ 
1 29 83 

02 


KCl 

NH4CI 

(Rdclorff) 

22 

(Mulder) 

At b pt 

19 1 

10 4 

58 5 

21 9 

67 7 

87 3 


100 pts sat solution of NH4CI-I-KCI con- 
tain 30 61 pts of the two salts at 13-16® (v 
Hauer, J pr 103 114) 


NH4Cl-fNaCl 100 pts H2O dissolve — 



10-20® 

(Mulder) 

10® 

10® 

(v Hauer) 
13-16® 

NH4CI 

NaCl 

35 8 

19 50 
30 00 

33 3 

18 8-20 3 
24 6-26 1 



49 50 


43 4-46 4 



(Karsten) 

18 75® 

(RtldorfE)' 
18 7® 1 

(Mulder) 

At b pt 

NH4CI 

NaCl 

22 06 
26 38 

37 02 






48 44 


46 8 


100 8 



Sp gr of sat solution of NH4Cl+NaCl is 
1 179 (Karsten ) 

NH4C1+(NH4)2S04 100 pts HoO dis- 

solve 26 8 pts NH4C1-I-46 5 pts (NH4)2S04 
at 21 5® (Rudorff, B 6 484 ) 


Solubility 111 (NH4)2S04+Aq at 30° 


Composition of the 
solution 

Solid phase 

% by wt 
NH 4 CI 

% by wt 
(NH4)2S04 

0 

44 

(NH4)2S0* 

6 86 

36 15 

a 

14 62 

28 6 

cc 

17 60 

25 69 

(NH4)2S04 + NH4C1 

17 93 

25 81 

cc 


23 22 

NH4C1 

19 97 

21 3 

cc 

22 3 

16 33 

cc 

24 06 

12 72 


29 5 

0 

cc 


(Schreinemakeis, Z phys Ch 1900, 69 562 ) 


NH4Cl-hCub04 Sol in sat CuS04+Af|, 
at first to a clcai solution, but a double sul- 
phate of NH4 ind Cu soon sop 11 ites (K li- 
sten ) 

NH4Cl-|-MgS04 Slowly and diffic ultly sol 
in sat MgS04+Aq with subsequent p) u i- 
tion of double sulph ite ( K uste n ) 


NH 4 Cl-fKS ()4 100 pts HC dissolve, it 
18 75°— 




a 

b 

( 


K,S04 

NH4CI 

10 8 

11 1 
IS 2 

1 1 2(> 

17 94 

1 -> 2S 
92 

1() 7 



49 1 

51 20 

51 20 



In (a) NH4CI was adde el to s it K M )4H- \e| 
In (b) K2BO4 w IS adde d to sat NH4Cl-j-Aq 
In (c) NH4CI and K2b04 weie tieitcd to- 
gether with H O (Karsten ) 
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100 pts H2O at 14® dissolve 14 1 pts 
K2SO4+36 8 pts NH4CI -50 9 pts K SO4+ 
NH4CL under all conditions (Rudorff, Pogg 
148 565) 


100 pts H2O dissolve at b -pt — 


K2S04 

NH4C1 

26 75 

33 3- 33 9 
90 4-111 8 

87 3 



123 7-145 7 



(Mulder ) 


NH4Cl+Na2S04 100 pts HoO dissolve 
28 9 pts NH4CH-24 7 pts Na2S04, if NH4CI 
+Aq sat at 10® is sat with Na2S04 at 11® 
100 pts H2O dissolve 31 8 pts NH4Cl-f- 
9 0 pts Na2S04, if Na2S04+Aq sat at 10® is 
sat with NH4CI at 11® (Mulder, J B 1866 
68 ) 

Sol in sat Na2S04+Aq (Karsten ) 

Sol in sat ZnS04+Aq (Karsten ) 

SI sol in hquid NHs at — 50® (Moissan, 
C R 1901, 133 713 ) 

Very sol in liquid NHs (Franklin, Am 
Ch J 1898, 20 826 ) 

Very si sol in absolute alcohol 

100 pts alcohol of 0 939 sp gr dissolve — 

at 4® 8® 27® 38® 56® 

112 12 6 19 4 23 6 301 pts NH4CI 
(Gerardin, A ch (4) 6 129 ) 

boiling highest rectified spirit dissolve 1 pt 
(Wenzel ) 
alcohol of — 

900 sp gr dissolve 6 5 pts NH-tCl 
0 872 4 7o 

0 834 1 5 

(Kirwan ) 

Though somewhat sol m pure absolute 
alcohol, NH4CI IS absolutely msol in alcohol 
in presence of meth> 1 amine chlondes 
(VVinkleSj A 93 324 ) 

100 pts absolute meth>l alcohol dissolve 
3 35 pts at 19® 

100 pts absolute ethyl alcohol dissolve 0 62 
pt at 19® (de Bruyn, Z phys Ch 10 783 ) 


Solubility of NH4CI in methyl alcohol 



Alcohol concen 
tration mol g 
alcohol for 
1000 g H 2 O 

Solubility 
in 1000 g H 0 

Molecular 

solubilitv 

0® 

0 

298 40 

5 59 

i 

Va 

297 35 

5 57 

a 

Vi 

29b 55 

5 55 

a 

1 

292 b) 

5 47 

i 

3 

2S3 15 

5 30 

25® 

0 

395 10 

7 40 

a 

34 

394 75 

7 39 

e 

34 

393 S5 

7 37 

C( 

1 

392 90 

7 3() 

ti 

3 

38b 20 

7 23 


(Armstrong and Eyre, Pi oc R Soc I oiul (A) 
84 127 ) 


1 Solubihty of NH4CI m ethyl alcohol 

0® 

Alcohol concentration 
mol g alcohol for 
1000 g H 2 O 

Solubihty in 
1000 g HO 

Mo] 

soli 

ular 

ihty 


0 

298 40 

5 

)9 



295 50 

5 

>3 



291 95 

5 

tr 


1 

286 40 

5 

17 


3 

266 25 

4 

)9 


(Armstrong and E3U‘e, Ic) 


also ammomtun cupnc chlonde 


Solubihty of NH4CI in propyl alco] 

>1 


Alcohol concen 




4O 

tration mol g 

Solubihty in 
1000 g HO 

Mo 

ular 

1 

alcohol for 
1000 g H 2 O 

soil 

ility 

0® 

0 

298 46 

5 

)9 


Va 

295 40 

5 

d3 

it 

Vi 

291 30 

5 

15 

(( 

1 

284 00 

5 

32 

25® 

0 

395 10 

7 

10 

t 

V. 

393 50 

7 

37 

it 

y2 

390 80 

7 

32 

a 

1 

384 80 

7 

n 


(Armstrong and Eyre, 1 c ) 


Solubility in mixtures of methyl ani 

ethyl 


alcohol at 25® 



P — % methyl alcohol m the solvent 
G = g NH4CI in 10 cc of the solutu 
S=sp gr of the sat solution at 25' ® 


P 

G 

S 

0 00 

0 0533 

0 790 

4 37 

0 0583 

0 7<)0' 

10 40 

0 0658 

0 7911 

41 02 

0 118 

0 795 

SO 69 

0 217 

0 8()2( 

S4 77 

0 227 

0 S02< 

91 25 

0 247 

0 S04( 

100 00 

0 27b 

0 S()() 


(Hu/, Z inoig, 60 155 


Solubiht\ in niixtuHS of ind )i<)p\l 

alcohol it 25 

P = % inopyl alcohol m th< solve nt 
G = g NH4CI in 10 (( of th( boluti 1 
S=8p gi of the bit solution it 25 4° 



( 

s 

0 

0 276 

0 S0(> 

11 11 

0 2 31 

0 80 3 

23 8 

0 182 

0 SOO 

65 2 

0 071 

0 800 

91 8 

0 026 

0 SOO 

93 75 

0 023 

0 SOO 

100 00 

0 018 

0 SOO 


(Heiz, Z anoig 1908, 60 157 
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Solubility in mixtures of propyl and ethyl 
alcohol at 25® 


P — % propyl alcohol in the solvent 
G=g NH 4 C 5 I in 10 cc of the solution 
S=Sp gr of the sat solution at 25®/4® 


p 

G 

S 

0 

0 0533 

0 7908 

8 1 

0 0505 

0 7910 

17 85 

0 0455 

0 7916 

56 6 

0 0312 

0 7963 

88 6 

0 0210 

0 7996 

91 2 

0 0203 

0 8001 

95 2 

0 0190 

0 8003 

100 

0 0177 

0 8009 


(Heiz, Z anorg 1908, 60 160 ) 


Insol in ether and CS 2 (Fordos and G^lis, 
\ ch (3) 32 393 ) 

Very si sol in acetone (Krug and M^El- 
roy, J anal appl Ch 6 184 ) 

Solubihty of NH4CI in acetone 4-Aq at 25® 
A-cc acetone in 100 cc acetone+Aq 
NH4CI = miUimols NH4CI in 100 cc of the 
solution 


A 

NH 4 CI 

Sp gr 

0 

585 1 

1 0793 

10 

534 1 

1 0618 

20 

464 6 

1 0451 

30 

396 7 

1 0263 

40 

328 5 

0 99984 

46 5 ] lower 

283 7 

0 97998 

to [ 2 phases 



85 7 J upper 

IS 9 

0 8390 

90 

9 4 

0 8274 


(Herz, Z anoig 1905 46 263 ) 


Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Insol mbenzonitnle (Naumann, B 1914, 
47 1370) 

Sol in formic acid (Zanmnovich-Tessarm, 
Z phys Ch 1896, 19 251 ) 

Ammonium antimony chloride, SbCl 6 (NH 4 ) 2 , 

SbCl6(NH4)3 

Ppt Decomp by HoO (Weinland, B 
1905, 38 1085 ) 

SbCl 6 (NH 4 ), SbGU, NH 4 OH Very deh- 
quescent, si sol m HgO with decomp (Wein- 
land, B 1901, 34 2635 ) 

Ammomum antimonous chloride, NH4CI, 

SbCls 

Dehquescent (Deh4rain, C R 62 734 ) 
2 NH 4 CI, SbCla+ 2 H 20 Permanent in dry 
air, decomp by much H 2 O (Poggiale ) 
3 NH 4 CI, SbCla+SHaO As above 

Ammomum antimomc chloride, 3 NH 4 CI, 

SbClfi 

Decomp by H 2 O (Deh4rain, C R 62 
734) 

4 NH 4 CI, SbCls Decomp by H 2 O (D ) 
See also Chlorantimonate, ammomum 

Ammomum antimony platmum chloride, 
(Sb, Pt)Cl6(NH4)2 

Ppt (Weinland, B 1905, 38 1084 ) 

Ammomum antimony tm chlonde, 

(Sb,Sn)Cl6(NH4)2 

Ppt (Weinland, B 1905,38 1085) 

Ammommn arsenyl chlonde, 2 NH 4 CI, AsOCl 

+ J^H20 

(Wallace, Phil Mag (4) 16 358 ) 


Solubility of NH4CI in glycerine + \q at 25® 
G = g glyceiincm 100 g glycerine+Aq 
NH4Cl = milliniols NH 4 Clin 100 cc of the 
solution 


c 

NH 4 CI 

bp gr 

0 

585 1 

1 0791 

U 2S 

544 0 

1 0947 

25 9S 

502 9 

1 1127 

45 ii) 

4M 4 

1 1452 

54 2^ 

40^ 5 

1 1 () 0 () 

S4 

291 4 

1 2225 

100 

22 s 4 

1 2()17 


(JldZ, I c ) 


Irisol in leitonc (Nuiiiriaim, H 1904,37 
4^2S ), (lulnunn, C C 1899 11,1014 ) 
Insol ni iiihyihoub i)yu(hiio Sol m97% 
pviidiiu + \q, 95% pyndim -fAq and m 93% 
pyiidmc-j- \(i (Kihknbtrg, J Am Chem 
Sue 1908,30 1107 ) 

Irisol ui CS (Autowbki, Z inoig 1894, 
6 2o7) 

Very sol in tthvl amine (Shinn, J phys 
Chem 1907, 11 538 ) 

Insol in methyl acetate (Nxumann, B 
1909,42 3790) 


Ammomum bismuth chlonde, NH4CI, 2BiCla 
Deliquescent (Dehdrain, C R 64 724 ) 
2NH4Cl,BiCl3 Decomp by HO (Arppe ) 
Pogg 64 237 ) 

+23^H O (Rammelsberg ) 

3 NH 4 CI, BiCla Decomp by HO (Arppe) 
5 NH 4 CI, 2BiCl3 (Rammclsbeig ) 

Ammomum bismuth potassium chlonde, 
2 NH 4 CI, B 1 CI 3 , KCl 
(Deheiam, C R 64 724 ) 

Ammomum cadmium chlonde, N H jCl CdC 1 


Solubility of NH4C I ( dCI in H O it t° 


t 

Pts by wcitht in 
100 ptH of solution 

bc 

0 

S 0 

al 

Grams in 

100 H 0 

o|l= 

1*11 

Cl 

Cd 

NH 4 

2 4® 

11 44 

14 26 

2 24 

29 94 

42 74 

3 25 

lb 0 

15 07 

15 82 

2 56 

33 45 

50 i() 

3 S> 

41 2 

17 46 

18 61 

2 89 

38 9b 

63 83 

4 Sb 

63 8 

19 73 

20 92 

3 34 

43 99l 

78 54 

5 98 

105 9 

23 52 

24 70 

4 01 

52 58 

109 3 3 

S 30 

(Rimbach, 

B 1897, 30 

3070) 
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+HH2O SI sol in H2O, alcohol, and 
wood spirit (v Hauer, W A B 13 449 ) 
4NH4CI, CdCL Sol m H2O (v Hauer ) 
Decomp by H^O to NH4CI, CdCL De- 
comp increases with decrease of temp At 
3 9° approximately wholly decomp to NH4CI, 
CdCL At 113 9° very nearly all is 4NH4CI, 
CdCL (Rimbach, B 1897, 30 3077 ) 


Solubihty of 4NH4CI, CdCL m H2O at t° 


t® 

Pts dissolved in 100 pts by 
weight of solution 

Cd 

Cl 

NH 4 

3 9 

5 75 

18 17 

7 37 

16 1 

6 93 

20 26 

7 97 

40 2 

9 91 

23 84 

8 92 

58 5 

12 50 

26 53 

9 35 

112 9 

16 66 

31 79 

10 78 

113 9 

16 51 

32 71 

11 30 


(Rimbach, B 1897, 30 3071 ) 


Sol without decomp in 37 3% HCl(d = 
1 19) and 24 8% HCl(d = l 125) (Rimbach, 
E 1905,38 1569 ) 


Solubihty of 4NH4Cl,CdCl2+NH4Cl m H2O 
at t° 


t» 

In 100 pts by wt of the 
solution 

Composition of 
the solid phase 

Pts by 
wt Cd 

Pts by 
wt Cl 

Pts by 
wt NH 4 

Mol % 
NH 4 CI 

Mol % 
Tetra 
salt 

1 0 

2 82 

17 11 

7 82 

59 0 

41 0 

13 2 

2 76 

18 84 

8 71 

74 0 

26 0 

40 1 

3 16 

22 56 

10 49 

71 0 

29 0 

58 2 

3 51 

25 21 

11 72 

69 0 

31 0 


(Rimbach, B 1902, 36 1300 ) 


Solubihty of 4NH4CI, CdCl2+NH4Cl, CdCL 
in H2Q at t° 


tp 

In 100 pts by wt 
solution 

of the 

Composition of 
the solid phase 

Pts by 
wt Cd 

Pts by 
wt Cl 

Pts by 
wt NH 4 

Mol % 
Mono 
salt 

Mol % 
Tetra 
salt 

1 1 

5 34 

17 62 

7 27 

49 6 

50 4 

14 0 

7 12 

19 86 

7 84 

47 0 

53 0 

40 7 

10 24 

23 82 

8 85 

77 0 

23 0 

58 5 

12 50 

26 53 

9 35 




(Rimbach, B 1902, 36 1300 ) 

Sol without decomp in 50% I iCl-|-Aq, 
33 3% CaCl>+Aq and 50% MgCL+Aq 
(Rimbach, B 1905, 38 1569 ) 

Ammonium chloromolybdenum chloride, 

2NH4CI, Cl4Mo,Cl2+2H20 
Decomp by pure H 0, can bt ciystallizod 
fiom HCl+Aq (Blomstrand ) 

Ammomum chromium chlonde, 2NH4CI, 
CrCla+H 0 

Sol in H2O with decomp (Neuminn, \ 
244 229 ) 

+6H2O-2NH4CI, [CiCl2 4H20]CI+2H20 


Hygroscopic Decomp by H ► and b 
alcohol (Wemland, B 1907, 40 70 ) 

Ammomum cobaltous chlonde, NI Cl, CoC 
+6H0O 

Dehquescent in moist air Ver^ ^^asily so 
m H2O (Hautz, A 66 284 ) 

Ammomum cobaltous chlonde unmomt 
NH4CI, C0GI2, NHs (F Rog ) 
Ammomum cuprous chlonde, 4NH 1 CU2CI 
Decomp in the air 

4NH4CI, 3CU2CI2 Decomp b'^ H2O. nc 
by alcohol (Ritthausen, J pr 6^ 369 ) 
Fairly stable m air (Wells, Z a Drg 189' 
10 158) 

Ammomum cupnc chloride, 

NH4CI, CuCh 


Solubihty of NH4CI, CuCL m abso te alcohc 
at 25° 



Sohd phase 

s 

5 

6? 

So 

l phase 

4 65 

NH4CI+NH4CI, 

CuCh 

12 90 

NH, 

1, CuCla 

4 74 

NH4C1+NH4C1, 

CuCk 

34 92 

NH4C 

CuCl 

CuCh-h 

CaHgOE 

( 

6 45 

NH4CI, CuCla 

34 50 



(Foote and Walden, J Am Ch So 1911,33 
1032 ) 


H-2H20 Sol in 2 pts H2O lautz, \ 
66 280) 

Does not exist, (Meerburg, C ( 1904 II 
1362 

2NH4C1 ,CuC 1 +2H2O Easily I in HO 
also in alcohol, even when absoh e (Caj 
and Henry, J pi 13 184 ) 


Solubility of 2NH4CI, CuCL m I 0 it t° 


g 2 NH 4 C 1 
CuCb in 
100 g of the 
solution 


Solid ase 

3 87 

—1 5° 

ir 

5 88 

—2 4S 


8 78 

—3 95 


9 97 

—4 60 


15 12 

—6 40 


15 84 

— S 04 


17 64 

—9 24 


20 12 

—10 80 


=t20 3 

=t— 11 0 

10 C+ 2 NH 1 CI uCl 2H0 

20 46 

—10 

2 NH 4 CI C\ hJHO 

21 16 

—5 


22 02 

0 


24 26 

+ 12 


25 95 

20 


27 70 

30 


30 47 

40 


33 24 

50 


36 13 

60 


39 25 

70 


43 36 

80 



(Meerburg, Z anorg 1905, 4 8 ) 
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Somewhat sol in liqmd NHs (Franklin 
and Kraus, Am Ch J 1898, 20 827 ) 

Is the only hydrate of 2NH4CI, CuCL exist- 
ing between — 11® and -fSO® (Meerburg, 
C C 1904 II, 1362 ) 

-j-3H20 (Bourgeois, Bull Soc 1898, (3) 
19 786) 

Ammomum cupnc chloride ammonia, 
2NH4CI, CuCL, 2NHs 
Decomp by H2O, less easily by alcohol 
Decomp by acids (Ritthausen ) 

Ammomum mdium chloride, 2NH4CI, InCL 
+H2O 

Easily sol in H2O (Meyer ) 

Ammonium lodme chloride, NH4GI, Ids 
More sol in H2O than KCl, ICL (5 ilhol, 
J Pharm 26 441, Berz J B 20 (2) 110) 

Ammomum indium inchlonde 
Sbb Chlorindite, ammomum 

Ammomum indium ieirachlonde 
See Chlonndate, ammomum 

Ammomum iron (ferrous) chlonde, NH4CI, 
FeCla 

Easily sol inHO,insol in alcohol (Wink- 
ler ) 

Ammomum iron (feme) chlonde, 2NH4CI, 
FeCla+HsO 

Deliquescent Sol in H2O without decomp 
(Fritzsche) , sol in 3 pts H2O at 18 75° (Abl ) 
Sol in H2O (Walden, Z anorg 1894, 1 
332) 

Ammonium iron (feme) potassium chloride, 
NH4CI, IcCls, KCI+IMH2O 
Min Kremersite Deliquescent 

Ammonium lead chloride, NH4CI, iPbCLd- 

m20 

Sol in H2O without dccoini) (*!*) (Andrd, 
C R 96 150J) 
hNILCl, PbCI +H2O 
ONH4CI, PbCl +II2H2O 
9NH4CI 2PbCl +23^H O 
IONH4C], PbCL+H O 
IINII4C], 2PhCb+p2lIO 
I8NH4CI, PbCb+41l20 
\11 tlufec s iltb irc d( ( omp by H2O (Andie 
A ch (6) 3 104 ) 

Of the s ilts pre pare d by Andre, only one 
NH4CI, 2Pb( 1 (XistH (Wells, Sill Am J 
146 25 ) 

Solubility cleti munitions show that NH4CI, 
2PbCl2 IS the only double salt formed at 25° 
fFoote, Am Ch J 1907, 37 121 ) 

NH4CI, PbCl +V3H2O (Wells, I c ) 

Ammomum lead tetracblonde 
See Chloroplumbate, ammomum 


Ammomum magnesium chlonde, NH4MgCl8 
-1-6H20=NH4C1, MgCl2+6H20 
DehqUescent Very sol m H2O 
Sol m 6 pte cold H2O (Fourcroy ) 


Solubihty m NH4Cl-4-Aq at t° 



Per 1000 Mol H 2 O 

t° 

Mol 

NH 4 CI 

Mol MgOls 

3 5° 

27 5 

65 7 

25 0 

42 1 

56 4 

50 0 

62 9 

59 1 


(Blitz, Z anorg 1911, 71 170 ) 


4NH4Cl,5MgCl2+33H20 Sol m H2O 
(Berthelot and Andr6, A ch (6) 11 294 ) 

Ammomum manganous chlonde, NH4CI, 
MnClsH-J^HsO 

Sol m IH pts H2O at ordinary temp 
(Hautz, A 66 280) , does not exist (Saund- 
ers, Am Ch J 14 134 ) 

2NH4CI, MnCla+HaO Sol inHaO (Ram- 
melsberg) , does not exist (Saunders ) 
-I-2H2O Easily sol m H2O, but with 
decomp into NH4CI and MnCL (Saunders ) 

Ammomum mangamc chlonde, 2NH4CI, 
MnCls 

Sol m H2O, less sol in NH4C1-1-Aq Un- 
stable (Neuman, M 1894, 16 490 ) 

-hH20 Decomp by H2O Sol m HCl 
apparently without decomp (Rice, Chem 
Soc 1898, 73 260 ) 

Ammomum mercunc chlonde, 2NH4CI, 
HgCl24-H20 (sal alembroth) 

Sol in 0 66 pt H2O at 10°, and in neaily 
every pioportion of hot H2O 
NH4CI, HgCL Easily sol in H2O 
+ KH2O Easily sol in H2O (Kane ) 
2NH4CI, 3HgCl2+4H20 Easily sol m 
H2O (Holmes, C N 6 351 ) 

NH4CI, 2HgCl2 Very sol in H2O (R^y, 
Ch(m Soc 1902,81 648) 

NH4CI, 5HgCl2 (Stromholm, J pr 1902, 
(2) 66 441 ) 

Ammonium mercuric sodium chlonde, NH4CI, 
HgCla, 4NaCl (?) 

Sol m H O (Ivossmann, K ch (3) 27 
243) 

Ammomum molybdenum chloride, 2NH4CI, 
M0CI3+H2O 

Veiy sol in H2O Neaily insol in alcohol 
and ether (Chilesotti, C C 1903 II, 652 ) 
See also Ammomum chloromolybdenum 
chlonde 

Ammomum molybdenum chlonde iodide 
See Ammomum chloromolybdenum iodide 
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AMMONIUM MOLYBDENYL CHLORIDE 


Ammonitun molybdenyl chloride, 2 NH 4 CI, 
M 0 O 2 CI 2 “f'2H20 

(Wemland, Z anorg 1905, 44 98 ) 
2 NH 4 CI, MoOCls Sol m H 2 O, insol m 
H 2 O sat with HCl (Klason, B 1901, 34 
149 

Ammomum nickel chlonde, NH 4 CI, N 1 CI 2 + 
6 H 2 O 

Dehquescent in moist air Easily sol in 
H 2 O (Hautz ) 

4NH4CI, N1CI2+7H2O (?) 

Ammonitun osmium ^g^mchloride 
See Chlorosmate, ammomum 

Ammonitun osmitun sesgmchlonde 
See Chlorosmite, ammomum 

Ammomum osmyl chlonde, (NH 4 ) 20 s 02 Cl 4 
Sol m H 2 O Decomp by HCl (Wintre- 
bert, A ch 1903, (7) 28 92 ) 

Ammomum osmyl oxychlonde, 
(NH4)20S03C12 

Veiy si sol m H 2 O Sol in KOH+Aq 
with decomp (Wintrebert, A ch 1903, (7) 
28 116) 

Ammomum palladium chlondes 

Chloropalladate, ammomum and chloro- 
unmomum 

num rhodium d^chlonde, 4 NH 4 CI, 
nCl2+3J^H20 

Sol m H 2 O, but decomp slowly (Willm 
B 16 3033) 

Does not exist (Leidi4, A ch (6) 17 277 ) 
Ammomum rhodium inchlonde 
See Chlororhodite, ammomum 

Ammomum rhodium chloride ammomum 
mtrate, RhsClo, 6 NH 4 CI, 2 NH 4 NO 3 
See Chlororhodite nitrate, ammomum 
Ammomum ruthemum /n chloride 
See Chlororuthemte, ammomum 
Ammomum ruthemum /c/mchlonde 
See Chlororuthenate, ammonium 
Ammomum tellurium chlonde 
See Chlorotellurate, ammomum 
Ammomum thallic chloride, 3 NH 4 CI, flCL 
Easily sol m H 0 (Willin ) 

+ 2 H 2 O lasily sol m H 2 O md alcohol 
(Nickles, J Phann (4) 1 28 ) 

Ammomum thorium chlonde, 8 NH 4 CL ThCL 
+ 8 H 2 O 

Sol in H 2 O (Chydenius ) 

Ammomum tm (stannous) chloride (ammon- 
ium chlorostanmte), NH 4 CI, &nCl 2 +H 20 

Decomp by HoO Resembles K salt 
(Richardson, Am Ch J 14 9 ^ ) 


2 NH 4 CI, SnCL+HaO Sol m H 2 O, it 
decomp by boding (Rammelsberg ) 
Contains 2HoO (Richardson ) 

4 NH 4 CI, SnCl2+3H20 Decomp by E D 
(Poggiale, C R 20 1182 ) 

Does not exist (Richardson ) 

Ammomum tin (stannic) chlonde 
See Chlorostannate, ammomum 

Ammomum titamum chlonde, 2 NH 4 CI, T 
-h2H20 

Ppt , decomp in moist air, sol in fun ig 
HCl, insol m ether (Rosenheim, Z an g 
1901,26 242) 

Ammomum titamum chlonde, 3 NH 4 CI, Ti U 
Sol m H 2 O 

6 NH 4 CI, T 1 CI 4 Sol in H 2 O (Rose ) 

Ammomum tungsten chlonde, (NH 4 ) 3 W 2 C = 
3 NH 4 CI, 2 WCI 3 

Easdy sol m H 2 O Nearly insol in r »st 
organic solvents (Olsson, B 1913, 46 5 T ) 

Ammomum uranyl chlonde 
Very deliquescent, and sol m H 2 O (1 h- 
got ) 

2NH4Cl,(U02)Cl2-f2H20 Solution at 5° 
contains in 100 g 3 51 g , NH 4 , 40 67 g O 2 
and 19 15 g Cl, hence there is consider )le 
decomp (Rimbach, B 1904, 37 466 ) 

Ammomum vanadium chlonde, 2NB Ul, 
VCI3+H2O 

Difficulty sol in H 2 O and alcohol (Sta er, 
B 1904, 37 4412 ) 

Ammomum zmc chloride, NH4CI, ZnC + 
2 H 2 O 

Deliquescent Very sol in H 2 O (H tz, 
A 66 287) 

2 NH 4 CI, ZnCla Sol in ICO (Ramr Is 
berg, Pogg 94 507 ) 

+H 2 O Deliquescent m moist air Sc m 
Vs pt cold II 0 with absoiption of h( at ol 
in 0 28 pt hot H 2 O (Golfn r-Bass lyrc A 
ch 70 144), sol in^ 2 Pt cold TI 0 (11 tz, 

A 66 287 ) 

dNIl 4 Cl, ZiiCb Sol in no (Maiigi c) 
-f H O (Berthclot, A ch (0) 11 294 
4 NH 4 CI, /nCl 2 (Deheram ) 

ONH 4 CI, ZuCl +V 3 H 0 (Beithelot, ) 

Ammomum chloride zmc oxychloride, 2Z h, 
8NH4CI, ZnO 

Sol in a little H 0, but dr comp by e> ss 
(Andie ) 

dZnCl , IONH4CI, ZriO As above (A ir^, 
A ch (6) 3 S8 ) 

Ammomum chloride antimony flue de, 
NH 4 CI, SbFs 

Easily sol m HoO (de Haen, B 21 90 R ) 
Ammomum chlonde arsemc Inoxide 
See Arsemte chlonde, ammomum 
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Ammonium chlonde bismuth bromide, 
3NH4CI, BiBrs+HaO 
Deliquescent, decomp by H2O (Muir, 
Chem Soc 31 148 ) 

2NH4CI, BiBr3+3H20 Decomp by H2O 
(Muir ) 

5NH4CI, 2BiBr3+H20 Decomp by H2O 
(Muir ) 

Ammomum chlonde chromic oxychlonde, 
2NH4CI, CrOCla 

Decomp in the air Sol m cone HCl 
without decomp (Wemland, B 1906, 39 
4045) 

Ammonium chlonde cuprocupnc thiosulphate, 
2NH4CI, CU2O, CuO, 3S2O2 
See Thiosulphate ammomum chlonde, 
cuprocupnc 

Ammomum chlonde lead iodide, 3NH4CL 
Pbl2 

Decomp with H 0 (Behrens, Pogg 62 
252 ) 

4NH4CI, PbI-.+2H O Decomp with H2O 
(Poggiale, C R 20 1180 ) 

Ammomum chloride mercuric bromide, 
NH4CI, HgBrs 
(Edhem-Bey, Dissert 1886 ) 

Ammomum chloride platmum sulphite 
See Chloroplatosulphite, ammomum 

Ammomum chlonde tm (stannous) bromide, 
2NH4CI, SnBr +H 0 
Sol in H2O (Raymann and Preis, 223 
323 ) 

Ammomum r/ichloroiodide, MI4CI I 

Slowly decomp when e\i;)osed to di> an 
atord tunp Vuy'^ol mllO (Chattawav, 
Chem Soc 1915 107 107 ) 

Ammomum /c// c/chloroiodide, \H4CI4I 
Dccoirip 111 the 111 (Chittiwiy, Chem 
Soc 1915, 107 107 ) 

Ammomum lead chloroiodide, lNH4]djCll -f- 
211 0 md (NIL) PbCl T +2H () 

Sol in KOH-f Aq md in btiong loidb, dt- 
comp by HO (1 oiizcb Di k on, Bull Soc 
1897, (o) 17 il8) 

Ammomum fluoride, N H d 

Vbund intly sol in 11 (), bl sol in alcohol 
(Marignic, Ann Min (5) 15 221 ) 

Insol in liquid NIL (Rnff md Gcibcl, B 
1903,36 S20) 

Almost iiibol ill iKpiid Nils it 50'^ (Muis- 
saii, C R 1901, 133 71)) 

Sol iri methyl alcohol (Cuiaia, Gazz 
ch it 1896, 26 119 ) 

Ammomum hydrogen fluoride, NH4h, HF 
Deliquescent in moist an Sol in H O 


Ammomum antunony fluoride, 2NH4F, SbFs 
Dehqueseent, sol in 0 9 pt cold H2O 
Insol in alcohol or ether (Fluekinger, A 
84 248 ) 

NH4F, 4SbF3 3 pts sol m 2 pts H2O 
(Raad and Hauser, B 1890, 23 R 125 ) 
NH4F, SbFfi Easily sol in H2O (Marig- 
nac, A 146 239 ) 

Ammomum bismuth fluonde, 2NH4F, B1F3 
Insol in HoO Rather difficultly sol in 
acids (Helmholt, Z anorg 3 115 ) 

Ammomum cadmium fluonde, NH4F, CdF2 
Insol m H2O Sol in acids on boding 
(Hehnholt, Z anorg 3 115 ) 

Ammomum chroimum fluonde, 3NH4F, 
CrFs 

Easdy sol in H2O SI sol in NH4F+Aq 
(Petersen, J pr (2) 40 52 ) 
2NH4F,CrF8+H20 (Wagner, B 19 896 ) 

Ammonium cobaltous fluonde, 2NH4F, C0F2 
+2H2O 

SI sol in H.0 (Wagner, B 19 896 ) 
Easily sol in H O (Helmholt, Z anorg 
3 132) 

Ammomum columbyl fluonde 
See Fluoxycolumbate, ammomum 

Ammomum columbium fluonde oxyfluonde, 
3NH4F, CbFe, CbOFs 
See Fluoxycolumbate columbium fluoride, 
ammomum 

Ammonium copper fluonde* 2NH4F, CuF + 
2HoO 

Insol in H O (Helmholt, Z anorg 3 
115) 

Nearly insol in H O but decomp thereby 
(Haas, Ch Z 1908, 32 S ) 

Ammonium glucmum fluonde, 2NH4F, GlI 
Sol mil O (Malign ic, A ch (4) 30 51 ) 
Veiy sol in H O (Helmholt, Z moig 3 
130) 

Ammonium iron (ferrous) fluonde, 2NHil, 
Ich (Wagiiei, B 19 896 ) 

Nn4l,hch +2110 (^\ ) 

Ammomum iron (feme) fluonde, 2NU4I , 
Feh 

More sol ill IT O than the roiiispomling K 
compound Decomp b^ boiling (Nulkb, 
I Phum (4) 7 lo ) 

3NH4lsI'eF3 SI sol in no (Miiignu, 
A ch ( i) 60 m ) 

1 lasdy sol in icids (Helmholt, 7 inoig 
3 124) 

Ammonium mangamc fluonde, 2NII4I , 
MnF4 

More sol than the K s ilt (Nickleb, C R 
66 107 ) 
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True dompositiou is 4 NH 4 F, Mn 2 F 6 (Chns- 
tensen, J pr ( 2 ) 34 41 ) 

See also Fluomanganate, ammonium 
Ammomtun manganyl fluonde 
See Fluoxymanganate, ammonium 
Ammommn molybdenum fluoride 
Insol in H 2 O Sol m HCl+Aq (Berze- 
lius ) 

See also Fluomolybdate, ammomum 
Ammomum molybdenyl fluonde 
See Fluoxymolybdate, ammomum 

Ammomum mckel fluonde, 2 NH 4 F, N 1 F 2 + 
2 H 2 O 

Sol in H 2 O (Wagn^ B 19 896 ) 

Easily sol in H 2 O (Helmholt, Z anorg 3 
143) 

Ammomum scandium fluonde, (NH 4 ) 8 ScF 6 
Easily sol inH 20 Aqueous solution is not 
decomp by boiling Decomp by acids 
(R I Meyer, Z anorg 1914, 86 275 ) 

Ammomum silicon fluonde 
See Fluosilicate, ammomum 
Ammomum silver fluonde, 2 NH 4 F, AgF-h 

;scopic Sol m H 2 O, sol m cone 
Sol in alcohol (Grutzner, 
m 1900, 238 3 ) 

F, Agr-|-4H 0 More deliquescent 
J 4 F (Bohm, Dissert 1906 ) 

Ammomum tantalum fluonde 
See Fluotantalate, ammomum 
Ammomum tantalyl fluonde 
See Fluoxytantalate, ammomum 
Ammomum tellunum fluonde, NH4F, TeF 4 
Decomp by H 2 O (Hogbom, Bull Soc (2) 
36 60) 

Ammomum tin (stannous) fluonde, 2 NH 4 F, 
SnF2+2H20 

Sol in H 2 O (Wagnei, B 19 896 ) 

Ammomum tm (stanmc) fluonde, 2 NH 4 F, 
SnF4 

See Fluostannate, ammonium 
Ammomum titamum ses^/znfluonde 
See Fluotitanate, ammonium 
Ammomum titanyl fluonde 
See Fluoxypertitanate, ammomum 
Ammomum tungstyl fluonde 
See Fluoxytungstate, ammonium 
Ammomum uranyl fluonde 
See Fluoxyuranate, ammomum 
Ammomum vanadium ^es^z^ifluoride 
See Fluovanadate, ammomum 


Ammomum vanadyl fluonde 
See Fluoxyvanadate, ammomum 

Ammomum zme fluonde, 2 NH 4 F, ZnF 2 
Sol mH 20 (R Wagner) 

+ 2 H 2 O Very si sol in H 2 O Easily S( 
in dll acids (Helmholt ) 

Ammomum zircomum fluonde 
See Fluozirconate, ammomum 

Ammomum fluonde mangamc oxyfluond 
2 NH 4 F, MnOF 2 
Precipitate (Nickl^s ) 

See also Fluoxymanganate, ammomum 

Ammomum fluonde molybdenum inoxid 
2 NH 4 F, MoOs 

Decomp by H 2 O (Mauro, Gazz ch 
18 120) 

Ammomum fluonde tungsten oxyfluonde 
See Fluoxytungstate, ammomum 

Ammomum fluonde ttmgsten oxyfluoni 
ammomum tungstate, 4 NH 4 F, WO 2 I 
(NH4)2W04 

See Fluoxytungstate tungstate, ammomui 
I Ammomum fluonde vanadium oxyfluonde 
See Fluoxyvanadate, and fluoxyhypovan 
date, ammomum 

Ammomum bydroselemde, NH 4 HSe 
Sol in H 2 O with decomp (Bineau, A c 
(2) 67 229 ) 

Ammomum hydrosulphide, NH4&H 

Sol m H2O and alcohol Solutions decom 
on air 

Ammomum hydroxide, NH4OH 
aScc Ammonia, 

Ammomum imidosulphaimde, 

(S 04N3H4)NH4 
(Hantzsch, B 1905, 38 1033 ) 

Ammomum iodide, NH4I 

Very deliquescent Sol in 0 00 pt H ( 
(Eder, Dingl 221 89 ) 
bp gr of aqueous solution of NH4I at 1 
containing — 

10 20 30 40 50%NH4 

1 0652 1 1397 1 2260 1 3260 1 4415 
(Kohlrausch, W Ann 1879 1 ) 

NH4l+Aq contaimng 12 51% NIU h 
sp gr 20720° = ! 0846 

NH4l+Aq contaimng 19 19% NH4I h 
sp gr 20°/20° = l 1359 

(Le Blanc and Rohland, Z phys Ch 189 
19 279) 

Very easily sol in liqmd NH3 (Frankh 
Am Ch J 1898, 20 826 ) 

Very sol in liquid NH3 at — 50° (Moissaj 
C R 1901, 133 713 ) 
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Sol m SOCI 2 (Walden, Z anorg 1900, 
26 216) 

Sol m liqmd SO 2 (Walden, Z anorg 
1902,30 160) 

Sol in 4 0 pts abs alcohol (Eder, Ic) 
“210 “ ether (Eder,^c) 

“ 20 “ alcohol-ether (1 1) (Eder, 

Ic ) 

Sol m acetone (Eidmann, C C 1899, II 
1014), (Naumann, B 1904, 37 4328) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

SI sol in benzonitrile (Naumann, B 
1914, 47 1369 ) 

Ammomtijn d^^od^de, NH4I2 
Sol in alcohol, ether, CS 2 , and KI+Aq, 
less sol in chloroform (Guthrie, Chem Soc 
(2) 1 239 ) 

Ammomnm iniodide, NH4I3 
SI dehquescent Sol m httle H 2 O, but 
decomp by much H 2 O (Johnson, Chem 
Soc 33 397) 

Ammonium antimony iodide, NH4I, SblsH- 
2 H 2 O 

Decomp by H 2 O (Nickles, C R 61 
1097 ) 

3 NH 4 I, 4Sbl3+9H20 Decomp by H 2 O, 
with separation of SbOI Sol in HC 2 H 8 O 2 , 
HCl, and H2C4H406+Aq Deoomp by CS 2 
(Schaffer, Pogg 109 611 ) 

3 NH 4 I, Sbla 4-3H20 As above 
4 NH 4 I, Sbis + 3 H 2 O As above 

Ammomum bismuth iodide, NH4I, B1I3+ 
H 2 O 

Dehquescent, decomp by H 0 (Nickl^s, 
C R 61 1097 ) 

4 NH 4 I, B 1 I 3 + 3 H 2 O As above (Linau, 
Pogg 111 240) 

2NH4I, Bil 3 4-2y2H 0 Decomp by H 2 O, 
or MCI, MBr, or MI-f-Aq (Nicklds, J pr 
(2) 39 116 ) 

Ammonium cadmium iodide, 2NH4I, Cdl^H- 
2HO 

Deliquescent (Croft ) 
bol at 15° in 0 5S pt H 2 O, 0 70 pt abs 
alcohol, 8 9 pts ctlui (sp gi 0 729), and 
1 8 pts alcohol-othci (1 1) (Idei, Dmgl 

221 89) 

100 pts of the solution in H^O contain 85 97 
pts of the salt at 14 5° ( Rimbach, B 1905, 

38 1563 ) 

NH 4 I, Cdl 0 bol at 15° in 0 90 

pt H 2 O, 0 88 pt abs alcohol, and 2 4 pts 
ether (sp gi 0 729) (Eder, I ( ) 

4-1120 (Grossmanii, Z anoig 1902, 33 
154 ) 

Ammomum chloromolybdenum iodide, 
2NH4I, CI 4 M 03 I +2H2O 
Decomp by H 2 O Cryst from HI-f-Aq 
(Blomstiand ) 


Ammomum cuprous iodide, 2 NH 4 I, CU 2 I 24 - 
H 2 O 

Decomp on the air, or by H 2 O, or alcohol 
(Sagher, C R 104 1440 ) 

-PJ^H 20 Decomp by HoO with separa- 
tion of CU 2 I 2 (Gossner, Zeit Kryst 1903, 38 
501) 

Ammomum cupnc iodide ammoma, 2 NH 4 I, 
Cul2, 2 NH 8 + 2 H 2 O 

Insol in H 2 O or alcohol, si sol in NH 4 OH 
+Aq 

+ 6 H 2 O Unstable (Sagher, C R 104 
1440) 

NH 4 I, 2 CuIo, 3NH8 (Fleurent, C R 
1891, 113 1047 ) 

Ammomum indium tfziodide, 2 NH 4 I, Irl^ 
Insol in cold or hot H 2 O, and m alcohol 
Sol in warm dil acids (Oppler ) 

Ammomum indium sesg'uuodide 
See lodindite, ammomum 

Ammomum indium tet7aio6ide 
See lodindate, ammomum 

Ammomum lead iodide, NH 4 I, Pbl 2 + 2 H *>0 
Decomp by much H 0 (Wells, Sill Am 
J 146 25 ) 

4 NH 4 l, 3 PbI.-f 6 H 20 SI sol m H 0 
(Mosmer, C R 1895, 120 444 ) 

Sol in H 2 O with decomp Sol m strong 
KOH+Aq and in strong acids (Fonzes- 
Diacon, Bull Soc 1897, (3) 17 347 ) 

Ammomum magnesium iodide, NH4I, Mgl2 

+ 6 H 2 O 

Very deliquescent (I eich, J pi ( 2 ) 28 
338) 

Ammomum mercuric iodide, NH4I, Hgl -1- 
H O 

Decomp into its constituents by H O 
(Boullay, A ch (2) 34 345 ) 
bol without decomp in alcohol and cthei 
NH4I, 2 HgI Decomp by H O Sol 111 
KI+Aq Veiy sol in alcohol, othci and 
nitrobenzol (Low, Zcit Kiyst, 61 HS ) 

Ammomum silver iodide, 2 NHil, 4 gl 

Deliquescent Dcooinp l)\ H () (Bog- 

Kiak ) 

Ammonium thallic iodide, NHJ, I IK 
bol in H O fNi( r Ph uin ( 4 ^ 1 U ) 

Ammomum tm (stannous) iodide, NH4I, bril 
Decomp by sm ill imt H O but coinpleteh 
sol in a laige amt (Boullay, A ch ( 2 ) 34 
376 ) 

+ 1 H 2 O ( Personne ) 

Ammomum zinc iodide, 2 NH 4 T, Znl 
Extremely deliquescent, and sol in H O 
(Rammelsberg, Pogg 43 665 ) 
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AMMONIUM IODIDE ARSENIC OXIDE 


NH 4 I, Znia 4 - 43^1120 Hydroscopic 
(Ephraim, Z anorg 1910, 67 384 ) 

Ammonium iodide arsenic inoxide 
See Arsemte iodide, ammomum 

Ammomum cobalt mtnde 
See Ammonium cobalt azoimide 

Ammomum ruthemum dthydromtrosobrom- 
ide, NO Ru2H2(NH3)6Br3 2HBr 
^Ppt (Bnzard, A ch 1900, (7) 21 363 ) 

Ammomum ruthemum mtrosochlonde, 
3 NH 4 CI 2HC1 NORusHaCls 
Ppt (Bmard, A ch 1900, (7) 21 354 ) 

Ammomum ruthemum dihydromtrosoclilor- 
ide, NO Ru2H2(NH3)6Cl3 2HC1 
Ppt (Bnzard, A ch 1900, (7) 21 358 ) 

Ammomum peroxide, (NH 4)202 

M-pt — 2° S] sol in ether without 

decomp (D’Ans, B 1913, 46 3076 ) 

Sol in alcohol, insol in ether, decomp 
slowly in aq solution (Mehkoff, B 1897, 30 
3145) 

Ammomum hydrogen peroxide, (NH4)202, 
H O 

ordinary temp (Mehkoff, B 

table, deliquesces at ordinary 
cohol, insol in light petroleum 
898,31 152) 

Ammomum selemde, (NH 4 ) 2 Se 

Sol in H 2 O with decomp (Bineau, A ch 
(2) 67 229 ) 

Stable in the air Sol inH20,aq solution 
decomp slowly (Lenher and Smith, J Am 
Chem Soc 1898, 20 277 ) 

Ammomum hydrogen selemde, NH 4 HSe 
Sol in H O (Fabre, C R 103 269 ) 

Ammomum moTiosulphide, (NH 4 ) 2 b 

Decomp on air Sol in H 2 O, but solution 
decomposes rapidly 

Very sol in liquid NHa (Franklin, A.m Ch 
J 1898, 20 826 ) 

Ammomum dtsulphide, (NH 4 ) S 
Sol in HiO with decomp 
Does not exist (Bloxam, Chem Soc 
1895, 67 293 ) 

Ammomum ^eirasulphide, (NH4)2S4 

Easily sol inH20 Cone solution is stable, 
dll solution decomp on air Easily sol in 
alcohol without decomp , but solution de- 
comp on the air more rapidly than the 
aqueous solution (Fntzsche, J pi 32 31-J) 
0 When dissolved in H 2 O, it is at 
once dissociated with deposition of S (Blox- 
am, Chem Soc 1895, 67 303 ) 


Ammomum panrasulphide, (JN 114)206 

Decomp on air Sol in H 2 O with separa- 
tion of S Sol in alcohol without decomp , 
but solution decomposes quickly on standmg 
(Fritzsche, J pr 32 313 ) 

Rapidly decomp by H 2 O with separation 
of S (Bloxam, Chem Soc 1895, 67 298 ) 
4 -HoO Decomp by H 2 O with separation 
of S (Bloxam, Chem Soc 1895, 67 298 ) 

Ammomum /lep^asulphide, (NH4)2S7 

More stable on air, and less easily decom- 
posed bv H 2 O than (NH4)2S6 

-I-IV 8 H 2 O Decomp by H 2 O with separa- 
tion of S Slowly attacked by dil HCl+Aq 
(Bloxam, Chem Soc 1895, 67 307 ) 

Tetrammomvari Aepiasulphide, (NH 4 ) 4 S 7 4- 
4 H 2 O 

Sol in H 2 O Solution can be kept for a 
long time without depositmg S (Bloxam, 
Chem Soc 1895, 67 298 ) 

D^ammomum e?^neosulphlde, (NH4)2S9+ 
J^H20 

Decomposed by H 2 O with separation of S 
Not attacked by bpiling dil HCl+Aq on 
account of formation of a hard crust of S 
on the crystals (Bloxam, Chem Soc 1895, 
67 306) 

ammomum enwcosulphide, (NH 4 ) 4 S 9 
Solution in H 2 O deposits crystals of 
(NH 4 ) 2 S 6 on standing (Bloxam, Chem Soc 
1895, 67 302 ) 

+ 3 HH 2 O Decomp by H 2 O with sepaia- 
tion of S (Bloxam, Chem Soc 1895, 67 
299) 

Ammommn po/T/sulphides 

Cone NHs+A-q dissolves H 2 S to foim 
(NH 4 ) 2 S, 2 NH 4 SH On dilution more H 2 S is 
absorbed to form (NH4) S, 4 NH 4 SH, then 
(NH 4 ) 2 S, 8 NH 4 SH, then (NH ^ ic-nh 
and finally NH4SH (Bloxxrr, ( 1 
1895, 67 2S4 ) 

Ammomum copper sulphide, (Nn 4 ) S, 

2CuS3 ( 0 

Sol in warm H 0, but dccomp on standing 
Wairn J\OH+Aq acts similirly, si sol in 
NH 40 H+Aq, NaCO^+Aq, or absolute il- 
cohol Insol in ether Decoinp bydil acids 
(Priwoznik, B 6 1291 ) 

Coirect formula is NH 4 CUS 4 SI sol in 
H O Decomp by cone and dil xcids 
Easily sol in Na(3H SI sol in alcohol 
(Blitz, B 1907, 40 976 ) 

Ammonium gold /;o/?/suiphide, A 11 S 3 NH 4 
Ppt (Hofmann, B 1903, 36 3092, B 
1904, 37 245 ) 

Ammomum indium peniadecasulphide, 
IrSi6(NH4)3 

Ppt (Hofmann, B 1904, 37 247 ) 
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Ammomum palladium ^£^eeasulplude, 
PdSu(NS4)2 + HH2p 
Ppt (Hofmann, B 1904, 37 248 ) 

Ammonium platmum pen^odecasulphide, 
PtSi6(NH4)2+2H20 

Can be washed with CS2 without decomp 
Sol m alcohol Insol in ether (Hofmann, 
B 1903, 36 3091 ) 

Ammomum stanmc sulphide 
See Sulphostannate, ammomum 

Ammomum tellunde, NH4HTe 
Easily sol in H2O (Bmeau, A ch (2) 67 
229) 

Ammomum sulphide ammoma, (NH4)2S, 
2NH8 

Very unstable (Bloxam, Chem Soc 1895, 
67 294) 

Ammomum ac^sulphomehd, (NSO ONH4)8 

(Hantzsch and Stuer, B 1905, 38 1039 ) 

Amlnonplatmd^alnme comps 
See Platin^namme comps 

Ammond^sulpholuc acid, NH8(S08H)2 
Known only in its salts (Claus, A 168 
62 and 194 ) 

Contains 2 at H less, and is identical with 
imidosulphonic acid NH(SO H)2, which see 
(Raschig, A 241 161 ) 

Ammoninsulphomc acid, NH2(S08H)8 
Known only in its salts (Claus, A 168 
52 and 194 ) 

Contains 2 at H less, and is nitnlosuljihomc 
acid N(S08H)3, which see (Haschig, A 241 
161 ) 

Ammonicirasulphomc acid, NH(S03H)4 
Known only in its silts (Claus, A 168 
52 and 194 ) 

Does not exist, but was inipuic nitrilosul- 
phonic ickI, which sec (Kaschig, A 241 
161 ) 

Anhydroarsemotungstic acid, H3ASW8O28 
S(c undci Arseniotungstic acid 

Anhydrooxycobaltamine chloride, 

Co2(NH3)io [o(OH)] ^ 

h asily sol in H2O, but decomposes aftci a 
few minutes, (an be 1 ecrvstalhzed from dil 
HCl-f-Aq Pr( cipitated fiom sat H O solu- 
tion by cone HCl+Aq, or alcohol (Voit- 
mann, M Ch 6 404 ) 

Co2(NH3).o^^^^Cli SolmHjO (Vort- 
mann ) 


Anhydrooxycobaltamme chlonde mercunc 
chlonde, Co2(NH8)io(C102H)Cl4, SHgCU 
Canberecryst from very dil hotHCl+Aq 

chloroplatmate, Co2(NH8)io(C102H)Cl4, 

2PtCl4 

Can be recrystaUized from H2O eontainmg 
HCl 

chloromtrate, 

Co2(NHs)ioC1(0 0H)(N03)4+H20 
Can be recrystallized from dil HCl-fAq 
• Co2(NHs)ioC 1(0 OH)Cl2(N03)2+H20 
More easily sol in H2O than the preceding 
comp 

chlorosulphate, 

C02(NH3)ioC1(0 0H)(S04)2 

dzchromate, [Co2(NH8)ioO 0H]2(Cr207)6 

-f-8H20 
SI sol m H2O 

mtrate, Co2(NH8)io(N03)(0 OH)(NOs)4 

-I-H2O 

SI sol m pure H2O with immediate decomp 
Can be recrystaUized from H2O eontainmg 
HNOs 

sulphate, [Co2(NH8)ioO 0H]2(S04)6, 

2H2SO4+2H2O 

SI sol m cold H2O When crystallized 
from dll H2S04+Aq, is converted into — 
[CO2{NH3)i0OOH]2(SO4)6,H2SO4+3H2O, 
which by further recrystallization from very 
dll H2S04+Aq becomes — 

[Co 2(NH3 )ioO 0H]2(S04)<+8H20 si sol 
in cold H2O (Vortmann ) 

Anhydrophospholuteotimgstic acid, 

HsPWsO 8 

Sec under Phosphotungstic acid 
Antimomc Acid 
Me/antimomc acid, HSbOj 

Voiy si sol in IJ O, sol in cone HCl+Aq, 
si sol in dll HNOj+Aq, easily sol in tar- 
taiic icid+Aq, easily sol in hot KOH, or 
NaOH+Aq, completely insol in NH40H-f 
Aq (l^Kiny, A ch ( ^) 23 407) 

bl bol in H/) Yciy si sol in KOH and 
Aq Insol in Nir4()H+Aq Insol 
mHNOj+Jl S()4 Slowly sol in cold, quickly 
m hot HCl+Aq SI sol in tint me and 
<)\ili( acid indinKHC 04+Aq (benderens, 
Bull boc 1890, ( i) 21 48 ) 

Insol m ac( tone (N iiun inn, B 1904, 37 
4129) 

Py/ oantimomc acid, l-KSb^O? 

Moic sol in HiO iiid icids than ll3Sb04 
bol in cold NH4OH, 01 KOH+Aq (lurny ) 
Slowly sol m foM H2O 

5 88 g bbaOo in 1 1 H2O at 16® 

8 65 “ “ ‘‘11 “ “ 25® 

21 ^0 “ “ “11 “ “ 60° 

(Delacroix, J Pharm 1897, 6 337-41 ) 


40 


ANTIMONIC ACID 


SI sol in H2O Very si sol m KOH and 
KaCOs-fAq Insol in NH40H4-Aq, and in 
HNO8+H2SO4 Slowly sol in cold, quicklj 
m hot HCl+Aq SI sol in tartanc acid, 
oxahc acid and KHC204+Aq (Senderens, 
Bull Soc 1899, (3) 21 48 ) 

O^Aoantunonic acid, H8Sb04 
SI sol in H2O Insol in NH40H+Aq 
Easily sol in KOH+Aq (Fremy ) 

Does not exist (Raschig, B 18 2745 ) 
Has, however, been prepared by Daubrawa 
(A 186 110), Conrad (0 N 40 198), and ; 
Bedstein and Blaese (Bull Ac St Petersb 
33 97) 

Very sol m H2O (Delacroix, Bull Soc 
1899 (3) 21 1049 ) 

Very si sol in H2O, in KOH and KaCOad- 
Aq Slowly sol in cold, quickly in hot HC1+ 
Aq Insol m NH40H-|-Aq, and in HNOa-f- 
H2SO4 SI sol m tartanc acid, oxahc acid 
and KHG204+Aq (Senderens, Bull Soc 
1899, (3) 21 52 ) 

H-J^HaO (Beilstein and Blaese ) 

According to Beilstein and Blaese only one 
antimonic acid, H3Sb04, exists 

ITe^rantunonic acid, Sb206+4H20 = HsSb209 
Slowly sol in cold H2O 
Solution sat at t° contains g SbaOs per 
htre — 

15® 25® 60° 70° 

5 88 8 3-8 75 21 30 53 89 

» in solution by heating to 100° or 
hng in the cold to SbaOs, 3HaO 
, BuU Soc 1899, (3) 21 1049 ) 
Insol in H2O Very si sol in KOH and 
HaCOs+Aq Slowly sol in cold, quickly in 
hot HCl+Aq Insol in NH40H+Aq Insol 
in HN0a+H2S04 SI sol m tartanc acid, 
oxahc acid and in KHC204+Aq (Senderens, 
BuU Soc 1899, (3) 21 51 ) 

Heajantmiomc acid, Sb^Os+BH O = 

HiaSbaOii 

Sol in H2O to the extent of 22 g SbaOs per 1 
but on standing becomes turbid and a white 
powder is pptd until finally only 3 g Sb Os 
are dissolved per 1 (Senderens, Bull Soc 
1899, (3) 21 48-49 ) 

Antimonates 

a Antimonates From HSbOs Some of 
the K and NH4 salts are sol in H2O, the others 
are slightly sol or insol 
iS Pyroanhmonaies From H4Sb 0 As 
a class, insol in H2O, but decomp thereby ex- 
c^t in presence of laige excess of alkali 
(Iremy, A ch (3) 12 499 ) 

Probably do not exist (Beilstein and 
Blaese ) 

Aluminum antunonate, AI2O3, SSbaOs (‘^) 

Ppt Somewhat sol in excess of A1 salts 
+Aq Insol in K4Sb Oz+Aq 
AUSbOa) 3 + I5H2O - AlH6(Sb04) 3 + I2H2O 


Ppt (Beilstein and Blaese, BuU Ac S 
Petersb 33 101 ) 

Al(Sb03)8 + 7 H 2 O = AlH6(Sb04)s + 4 H 2 ' 

Ppt (B and B ) 

AlaOs, SbaOs +9H2O Ppt (Ebel, B 2 
3043 ) 

Ammomiua antunonate, NH4Sb03+2H2< 
Insol in H2O 

+2J^H2C Insol in H2O (Senderer 
BuU Soc 1899 , ( 3 ) 21 56 ) 

+6H2O See (NH4)2H2Sb207+5H20 

Ammomum p^/^'^antimonate, (NH4)4Sbo07 
Known only m solution 
(NH 4 ) 2 H 2 Sb 207 + 5 H 20 
Sol in H2O, but deoomp by standing < 
boihng into insol salt Insol in alcohc 
(Fremy, J pr 46 215 ) Composition 
NH4Sb08+6H20, according to Raschig (] 
18 2743 ) 

Banum antunonate, Ba(Sb08)2 

Ppt Scarcely sol m H2O Slowly sol i 
BaCh + Aq 

+2H2O Somewhat sol in H2O EasU 
sol in HCl+Aq (Delacroix, Bull So 
1899 , ( 3 ) 21 1051 ) 

+6, or 6H2O Ppt 

BaSb407+5H20 Sol in cone HCl (Deh 
oroix, BuU Soc 1899 , ( 3 ) 21 1051 ) 

BaO, SSbaOs+SHaO Insol in H2O Ii 
completely sol in HCl (Delacroix, I c ) 
BaO, 4 Sl)o 06 + 15 H 20 (Delacroix, I c ) 
9 BaO, 10Sb2O6+18H2O Insol in HCl 
Aq (Delacroix, I c ) 

Bismuth antunonate, BiSb04+H20 

Ppt Insol in H2O, sol in HCl + Ac 
(Cavazzi, Gazz ch it 15 37 ) 

3B12O3, SbaOs +H2O Insol in H2O, so 
in HCl+Aq (Cavazzi ) 

2B12O3, SboOs As above (Cav 1//1 ) 

Cadmium antimonate, Cd(Sb03) +2H2O 
Insol in H2O (Senderens, Bull Soc 1 S 9 <^ 
( 3 ) 21 56 ) 

+ 3 HHO Veiysol in H2() Sol in HC 
+Aq (Lbel, Dissert 1890 ) 

+5H2O Insol in H2O (S( nd( i( ns, / c ) 
+6H O Ppt Insol in HO (I bil, i 
22 3043 ) 

Calcium antunonate, Cx(Sb03)2 
Ppt 

+ 5 H O Ppt (Hefftei, Pogg 86 418 ) 
+6H O Insol in H 0 (Stridciens, Bui] 
Soc 1899 , ( 3 ) 21 56 ) 

3 CaO, 2Sb Os+OHaO Min UllmamU 

Chromic antunonate, Cr(&b03)3 + 14 H O 
Ppt (Beilstein and Blaese ) 

Cobaltous antimonate, Co(Sb03)2+5H20 
Insol in H2O Loses 3H2O in the presenc 
of H SO4 and passes into Co(Sb03)2+2H20 


ANTIMONATE, POTASSIUM 


41 


also msol m H2O (Sendeiens, Bull Soc 
1899, (3) 21 55 ) 

+6H2O Ppt (Ebel, B 22 3043 ) 

-f7H20 SI sol mH20 SI sol in boiling 
solutions of cobalt salts 
+I2H2O Ppt (Heffter, Pogg 86 448 ) 

Cobaltous hydrogen antimonate, CoH 4 (Sb 04)2 
-I-H 2 O 

(Gorgeul, Ann Phys Beibl 1897, 21 198 ) 

Cupnc antimonate, 3CuO, 2Sb206 
Ppt (Beilstem and Blaese ) 

Cu(Sb03)2 Insol in H2O, acids, or alkalies 
(Berzelius ) 

+2H2O Insol in H2O (Senderens, Bull 
Soc 1899, (3) 21 55 ) 

+5H2O Ppt (Ebel, B 22 3043 ) 

Insol in H2O (Senderens, I c ) 

CuO, 2Sb206+9H20 Insol in H2O Sol 
m Sb206, 4H20+Aq (Delacroix, Bull Soc 
1899, (3) 21 1054 ) 

2CuO, 3Sb2O6+10HoO Insol in H2O 
Sol in NH 4 OH and in inantimonic acid+Aq 
(Delacroix, I c 

CuO, 6Sb206+16H20 (Delacroix, I c) 

Cupnc antimonate ammoma, Cu(Sb 03 ) 2 , 
4NH3H-4HoO 

Insol in H 0 and NH40HH-Aq (Schiff, 
A 123 39 ) 

CuSb2N3H2iOi2 = Cu(ONH4)OH, 
2(NH4Sb03+2H20) (Raschig, B 18 2743 ) 
CufSbOs) ,3NH3-|-9H20 rDelacroLX, Bull 
Soc 1901, (3) 25 289 ) 

Glucmum antimonate, Gl(Sb03)2 4-6H 0 
Somewhat sol in hot HoO Eisilv sol in 
warm HCl (Ebel, Disseit 1890) 

Iron (ferrous) antimonate 

SI sol mHO (Bd/eluis) 

Iron (feme) antimonate 
Insol in HO (B ) 

IC2O3, Sb 0 +711 O Ppt (Ebcl, B 22 
304^) 

FC2O3, iSbOfi + llHO Pi)t (Beilstem 
und BUts( ) 

he(Sb()3),+()i^H O Ppt (B iiidB) 

Lead antimonate, basic, Pb3(Nb03) (OH) 4+ 
2H/) = Ph3(Sb()4) +4H/) 

Mm Bleinente, Biridheimite 
2Pb(Sb03) , PbO + llH O Pi)t (B and 
B) 

Lead antimonate, Pb(Sb03)2 

Insol in Im oinpk tely decomp by 

acids (B(i zebus) 

Naples Yellow Insol mHO 
+2H O Insol in H2O (Senderens, Bull 
Soc 1899, (3) 21 57 ) 

+5H2O Ppt (Ebel, B 22 3043 ) 
+6H2O Ppt (Beilstem and Blaese ) 
+9H2O Insol in H2O (Senderens, I c ) 


Lead antimonate chloride, Pb(Sb 03 ) 2 , PbCU 
Min Nadorite Sol in HCl, HNO 3 , and 
tartaric acid+Aq 

Lithium antimonate, LiSbOs 

SI sol m cold, sol m hot H2O, and crys- 
tallizes on cooling Much more sol than 
NaSbOs 

+3H2O Ppt SI sol in H2O (Beilstem 
and Blaese ) 

Magnesium antimonate, Mg(SbO 3)2+121120 
Sol in hot, less sol m cold HoO (Heffter ) 
Sol in MgS04+Aq, msol m KSbOs+Aq 
(Berzehus ) 

Manganous antimonate, Mn(SbOs)2 
Difficultly sol in H2O 
When heated, is sol only in strong acids 
+2H0O Insol m H2O (Senderens, Bull 
Soc 1899, (3) 21 56 ) 

+5H2O Ppt (Ebel, B 22 3043) 

+6H2O Insol m H2O (Senderens, I c ) 
+7H2O Ppt (Beilstem and Blaese ) 

Mercurous antimonate 
Insol m HoO (Berzelius ) 

Mercuric antimonate, Hg(Sb08)2 
Insol in H2O, alkalies, and most acids 
SI attacked by boihng H SO 4 , and HC1+ 
Aq 

+2H2O Insol in H2O (Sendeiens, Bull 
I Soc 1899, (3) 21 55 ) 

! +5H 0 Insol m H2O (Senderens ) 

I +6H2O Ppt (Beilstem and Blaese ) 

Nickel antimonate, Ni(Sb03) +2H 0 
Insol m H3O (Senderens, Bull Soc 1899, 
(3) 21 54 ) 

+5H2O Insol mHO (Sendeiens ) 
+6H2O Ppt Insol m H)0 (Hefftei, 
Pogg 86 446 ) 

+ 12H O SI sol m H O (Hefftei ) 

Potassium antimonate, KSbOj 

Insol m H2O Sol in w 11 m KOH +Aq, but 
stpuiaUs noaily compbtely on (ooling B\ 
boiling with H O, 01 bv st inding foi a long 
time with cold H O, it gi iduxlly dissolvi^ 1*5 
2KSb03+5HO, or K H Sb O7+4H O 01 
2KH2Sb()4+^H 0 

Insol in CS (Aictowski, Z moig IS94, 
6 257 ) 

+H2O Insol m H O (Si ndci til's, Bull 
Soc 1899, (3) 21 57 ) 

+1}<2H20 ( =2KSb()3 + '5H O ot li(ni>) 
Easily sol m II2O, esptcially it wuin Solu- 
tion IS pptd by NH4C1+Aq (luiny, \ 
ch (5) 12 499 ) 

+2}^H20 100 pts H O at 20° dissolve 

2 SI pts anhydrous salt, sp gr of solution 
sat at 18° = 1 02b 3 Composition is given as 
K2HoSb207+4H O ( K none and Olschewsk>, 
B 20 3043 ) 

+3J^H20 Insol mHO (Sendenns, I c ) 
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+4>^H20 Sol in H2O (Delacroix, J 
Pharm 1897, (6) 6 533 ) 

2K2O, SSbaOfi+lOHaO SI sol in H2O 
(Delacroix, J Pharm 1897, 6 337 ) 

+IOH2O (Delacroix, Z c ) 

Potassium ^i^/roantmioiiate, K4Sb207 

Dehquescent, decomp by boiling with H2O 
into KSb0s4-5H20, by cold H2O mto 
K2H2Sb207+6H 0 (Premy) 

Does not exist (Knorre and Olschewsky ) 
Insol in liquid NHs (Franklm, Am Ch 
J 1898, 20 829) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Insol in ethyl acetate (Naumann, B 
1904, 37 3601 ) 

Potassium hydrogen p2/*"^antimonate, 
K2H2Sb207 

Insol in acetone (Eidmann, C C 1899, 
II 1014) 

4-2MH20 (Senderens, Bull Soc 1899, (3) 
21 57) 

+3J^HoO Very difficultly sol in hot or 
cold H2O (Knorre and Olschewsky, B 18 
2358) 

+6H2O Quite difficultly sol in cold H2O 
Not precipitated by NH4CH-Aq \queous 
solution gradually decomposes (Fremy ) 
+4H2O a 866 2K&b03+5H O 

Potassium antimonate sulphantimonate, 
KSbOa, K3SbS4+5H 0 
Decomp on on, and with cold H O Sol 
in hot H2O (Rammelsberg ) 

Silver antimonate 
Insol m H O (Beizoluis ) 

AgSb03-l-3H O- \gH Sb04+2H O 1 is- 
ily sol m NH 40 H+A.q, when fu shK pptd 
(Beilstein and Blaoso ) 

+ 1J/2HO Ppt (Kbd, B22 5()4>) 

Silver antimonate ammonia, VgH Sb()4, 
2NH3 + H O 
(Boilstcin ind BI use ) 

Sodium antimonate, \ iSb( ) j 

in niudi II O but soon btcoims d< 
composed into \ i H Sb O 

4* ^^2^1 D (oniposition of \ i H Sl> () -f 
OH (), i( cording to H( ilst< in ind HI u s( 

1000 pts 11 0 dissoIv< 0 U ])t \ iSb(),4 
0 It 12 r 

1000 i)ts iholiol of K) , dissolv( 0 1 i pt 

NaSbO.+ d^H 0 It \Z \ 

1000 jjts J( oliol of 2 ) (>' ^ (lisM)l\< 0 07pt 
NiSbOj+djH 0 It IJ ^ 

Sonnwhit inon sol whin fi(shl\ pKcij)!- 
tated 

\bsoIiitdv iiiso] in gl Kid IK ipo 
PnsdHi of \ lOH 01 \ I s ills diminish bol 
iibilitv while MKOH 01 K silts im n ib( it 


shghtly (Beilstein and Blaese, Bull Ac St 
Petersb 33 201 ) 

4 - 43 ^H 20 Sol in H 2 O (Delacroix, Bull 
Soc 1899, (3) 21 1051 ) 

2 Na 20 , 3 Sb 2 O 6 + 10 H 2 O (Delacroix, Z c) 
Na 20 , 3 Sb 20 fi+llH 20 (Delacroix, Z c) 

Sodium p 2 /^oantimonate, Na 2 H 2 Sb 2074 
6 H 2 O 

Boihng H 2 O dissolves pt of this salt 
(Fremy ) 1000 pts H 2 O dissolve 2 5 pts salt 
(Ebel, B 22 3044) See also NaSbOsd 

+ 5 H 2 O (Knorre and Olschewsky ) 

Strontnim antimonate, Sr(Sb 08 ) 2 + 6 H 20 
Ppt Less sol in H 2 O than SrS 04 (Heff 
ter, Pogg 86 418 ) 

Thallous antimonate, TlSb08+2Ho0 = 
TlHoSb04+H20 

Somewhat sol m H 2 O, when freshly precipi 
tated, msol when dned (Bedstein am 
Blaese ) 

Tm (stannous) antimonate, 2SnO, Sb 206 
Ppt (Lenssen, A 114 113 ) 

Sn(Sb08) 2 + 2 H 2 O Attacked with difficult 
by acids or alkalies, most easily by hot cone 
H 2 SO 4 (Schiff, A 120 55 ) 

2SnO, 3Sb O 6 + 4 H 2 O 
SnO, 2Sb206 

Tm (stanmc) antimonate 
Insol in H O (Levol, A ch (3) 1 504 ) 

Uramum antimonate, 5 UO 2 , SSboOs+lSH^O 
Ppt Sol in hot cone HCl+Aq, and 11 
UClaH-^q (Rimmelsbeig ) 

Zme antimonate, Zn(Sh 03)2 

Ver\ slighth sol in H O (Bcrzfhus) sol 
m solutioiib of Zn silts 

+2H 0 (1 bd, Dissert 1890 ) 

Insol in HO (b( ndf rens, Bull Soc 1890 
(3) 21 37 ) 

-f iH O Not wholly insol in cold, mod 
Cl itch sol III hot HO (Ibd, Dibsdt 1890 
-}-bIT O Insol in H O (Sendonns) 

Antimoniomolybdic acid 

Ammonium antimomomolybdate, 3(Nir4)0 
isb O 7MoO,41JH O 
He kIiIv sol in hot H O (Gibbs, Am C b 
J 7 ^>02) 

Antimomotungstic acid, 3Sb206, 4 W 03 d 
llli O 

Sol in II O (Hdloix lu, O H ISOt), 123 
1(M)S ) 

Potassium antimoniotungstate, K\ O, kSb () 
4\\()< + 4H O 

Mu(h moil sol in hot than in cold II 0 
Diiomj) b\ HCl, H 2 SO 4 and HNO 3 (Hallo 
p( 111 C R lS9b, 123 1066) 
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H-16H20 Much more easily sol in hot 
than cold H2O Decomp by HCl, H2SO4, 
and HNOs CHallopeau, I c ) 

6K2O, 4Sb206, I2WO8+25H2O 

SI sol m H2O (Gibbs, Am Ch J 7 392 ) 

Antimomiiretted hydrogen 
See Antimony hydnde 

Antimonosomolybdic acid 

Ammomumantunonosomolybdate, 6(NH4)20, 
SSbzOs, I7M0O3+2IH2O 
Insol in cold H2O (Gibbs, Am Ch J 7 
313) 

Antimonosophosphotungstic acid 

Potassium antimonosophosphotungstate, 
I2K2O, 5 Sb 203 , 6P20fi, 22WO3+48H2O , 
Nearly insol incoldori?varmH20 (Gibbs, 
Am Ch J 7 392 ) 

Antimonosotungstic acid 
Ammomum antimonosotungstate 
Sol in H2O 

Banum antimonosotungstate, 4BaO, bSbaOs, 
22WO3+36H2O 

Precipitate, very si sol inhotH^O (Gibbs, 
Am Ch J 7 313 ) 

Antimonous acid, HSb02 
(Long, J Am Chem Soc 1895, 17 87 ) 
+lJ^HiO Ppt (Schaffner, A 61 182) 
HsSbOa Ppt (Clarke and Stallo, B 13 
1793 ) 

Does not exist (Gunt7, C R 102 1472) 
H4Sb206 When freshly pptd , is sol m dil 
KOH, and NiOH+Aq Scarcely sol in 
NH40H+Aq, 01 in (NBd.COi, or KHCOs-f- 

^oinpletely sol in K2CO3, ind Na2C03-H 
Aq, especially if w inn Wh( n lecently pptd 
is si sol insiKdiiK uul+Aq 

a 

Calcium antimomte, ( iSb204 ( 0 
Min RoineiU Insol in Kids 
Cobaltous antimomte ( 0 
SI sol in II () (Ih !/( liiis ) 

Cuprous antimomte, ( U(5(Sb04) 

Insol in H O Sol m u ids, most c isily m 
cone HCIH- fll uisin iim iml btioincyei, 
Sehw I 19 211 ) 

Cupric antimomte 
Insol in H 2< ) ( Ih i/( lius ) 

CuSb2<)6 Mm Arnmiohte 
CukSb 204 Sol III 1IC1 + -\(1 tutiiK ind 
eitiK Kids (Haiding, / inoig 1S99, 20 
238) 

Iron (ferrous) antimomte ( 0 

Moie sol in H2O than the antimonatc 
(Dumas ) 


Potassium antimomte, K 2 O, SSboOs 
Easily decomp bycoldH 20 Not decomp 
by KOH+Aq contaming over 20 9% K 2 O 
(Corunimboeuf, C R 116 1305 ) 

-f 3 H 20 As above (C ) 

Potassium antimomte iodide, K 2 O, 8 Sb 20 s, 
2 KI 

Insol and not decomp by cold or hot H 2 O 
Not decomp by acids or alkalies Aqua regia 
decomp slowly Tartanc acid dissolves 
gradually (Gruhl, Dissert 1897 ) 

Sodium antimomte, NaSb 02 + 3 H 20 
Difficultly sol in H 2 O (Terreil, A ch (4) 
7 380) 

2 Na 20 , 3 Sb 208 +H 20 Decomp by H 2 O, 
but not by NaOH+Aq contaimng 94 3 g 
NaOH per 1 (Conmimbceuf ) 

Na 20 . 2 Sb 20 s Decomp by H 2 O but not 
by NaOH+Aq contaimng 188 6 g NaOH 
perl (C) 

NaoO, 3 Sb 203 Decomp by H 2 O, but not 
by NaOH 4 -Aq contaimng 113 2 g NaOH 
perl (C) 

4 - 2 H 2 O -NaH 2 (SbO )8 (Terreil ) 

Antimony, Sb 

Does not decomp HoO Not attacked by 
HCl-fAq (Berzelius) , slowly sol in cone HCl 
+Aq (Debray) , slowly sol mconc warm HCl 
-j-Aq (Troost) Attacked by very cone HCl 
-j-Aq only when finely divided (Schutzen- 
berger, Willm), very si attacked by dil or 
cone acid (Guntz) Not attacked by boiling 
HCl+Aq (Gmehn) By careful experiments, 
pure Sb is absolutely insol m dil or cone , hot 
or cold HCl-fAq, except when in contact with 
oxygen (Ditte and Metzner, A. ch ( 6 ) 29 
889) 

Insol in dll or cold ( one , but sol m hot 
cone H 2 SO 4 Oxidized but not dissolved by 
HNOj+Aq hasily and completely sol in 
aqua regia 

Veiy slowly attacked by pure HNO3 + Aq of 
1 51-1 42 sp gi woakci leid has no mxrked 
action whether it cont iins NO 2 01 not HCl + 
TTNOahasno action if dil or it low temp , but 
when (ven v(iy dil ind KNO is iddid, tin 
iction will begin (Millon, A ch i i) Q 101) 
NcH attaeked in 10 months by 2^ ( HNO^ 
+ \q Sb IS not dissolved by HNOj+Aci of 
my eoiK ontration i white jiowdci h( ing il- 
wiys left, which is insol in HNOi+Acj 01 
HO (Monte m utini (raz/ ( li it 22 M) 
Insol in ilkili(s+Aq 

Somewhit sol in distilled H 2 O Moie 01 
less sol in solutions of i( ids, ilk iln s ind s ilts 
ind in alcohol ind (tlnr Only si sol m i 
mixtine of ilcohol indethd ( Rull ind Al- 
beit, B 1905 38 54 ) 

Aik lime H O 2 eonvdts Sb into uitnnonK 
acid, but neutral HO is without letion 
(Claik, Chem Soe 1S9I, 63 SSO ) 

Insol m liquid NH^ (Gok, Am Ch I 
1898, 20 826 ) 
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Easily attacked by p 3 rrosulphurvl chloride 
leumann and Kochhn, B 16 479 ) 

Sb IS sol in a mixture of HNO 3 aad tartaric 
id or other polybasic acids (Czerwek, Z 
lal 1906, 46 507 ) 

Not attacked by a mixture of aleohol and 
her (Cohen, Z phys Ch 1904, 47 12 ) 
cc oleic acid dissolves 0 0007 g Sb in 
days (Gates, J phys Ch 1911, 16 143 ) 
There are three modifications 

1 Ordinary gray metallic 

2 Black amorphous Unstable at ord 
mp By boiling with H 2 O is changed to 
letalhc Sb 

3 Yellow Very unstable At — 50° goes 
/er rapidly into the ordinary black modifica- 
on Sol in CS 2 at a httle above — 90° 
Stock, B 1903, 37 898 ) 

Unstable above —90° (Stock, B 1905,38 
S37) 

ntimony arsenide, Sb 2 As 
(Descamps, C R 86 10b5 ) 

ntimony inliroimde, SbBrs 
Dehquescent, decomp by H 2 O 
Very sol in liquid NH 3 (Gore, Am Ch 
1898,20 826) 

Very sol in warm liquid AsBra, forming a 
olution with sp gr = i 685 at 47° (Retgers, 

« nv. ifioq 11 J39) 

alden, Z anorg 1900, 26 

IBis (Isbckow, Z inoig 1913, 

il\ sol in PCk rnd PHr^ iW ildtn, Z 
1900, 26 211 ) 

Sol in alcohol and CS 

Sol in cth( r foiming two 1 1 \ cis ( H i>( s, J 

h(in Soc 1902,24 lt)0 ) 

Sol in Kctoiu (Niunimn, B 1904, 37 
32S) 


Solubilit\ of SbBr-j in f)iganic liquids 
Dita in paicnthcscs indicitc 1 ibik tquilih- 
iiuin 
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Solubility of SbBrs m oi^amc hquids — Co 








.2 

Solvent 

t° 


t° 

-BrH 

t° 

0 


H 




S 


28 6 ° 

0 

10 ° 

26 8 

70° 

SO 

6 ^ 

75 


—30 5 

4 0 

20 

31 5 

lod 

—32 

8 7 

30 

37 3 

90 

9] 

ben 2 ene 

—20 

13 5 

40 

43 7 

94 

10 ( 


10 

17 5 

50 

60 7 



'0 

21 7 

60 

58 5 



Paradi- 

chlor- 

benzene 

54 5° 
51 5 

0 

6 3 

65° 

70 

29 5 
37 0 

85° 

90 

65 

8 ' 

48 5 
55 

12 8 
18 7 

75 

80 

45 6 
66 2 

94 

10 ( 


88 ° 

0 

65° 

62 0 

90° 

9 

Paradi- 

So 

6 8 

70 

69 1 

92 

9' 

brom- 

SO 

18 0 

75 

66 5 

94 

10 < 

benzene 

75 

29 5 

80 

74 4 




70 

41 5 

85 

83 0 




6 ° 

0 

—5° 

32 3 

55° 

6 < 


1 

8 6 

5 

35 3 

65 

61 

Nitro 

— 4 

17 0 

15 

38 8 

75 

7 

benzene 

— 9 

24 0 

25 

42 8 

85 

81 


—15 

29 7 

35 

47 4 

90 

9 


(—17) 

(31 9) 

45 

52 8 

94 

lOi 


90° 

0 

65° 

49 1 

70° 

7i 


S5 

8 1 

50 

53 0 

75 

7i 

Metadi- 

SO 

16 2 

47 5 

54 4 

80 

8 

nitro- 

75 

24 2 

50 

56 1 

85 

8 

benzene 

70 

31 8 

55 

58 8 

90 

9 


65 

38 5 

60 

62 2 

94 

lOi 


60 

44 3 

65 

66 2 




g3o 

0 

10 ° 

20 

28 8 
36 7 

70° 

80 

6 

7 


—93 5 

0 3 


~70 

1 2 

30 

47 0 

85 

8 

Toluene 

—50 

30 

2 6 

5 2 
13 3 

(34) 

40 

60 

(54 0) 
51 5 
6 b 3 

90 

94 

9 

10 


—10 
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22 4 

60 

62 3 
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0 4 
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70 
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(Mens( hutkin, Ann Inst Pol P IcOi 13 ) 


Antimony bromide with MBr 
Sf( Bromantimonate, M 
I /so b( low 


Antimony hydrogen bromide, S})Hi6, HB (- 

\ ( 1 \ hj gi osc opic D( comp H ) 

(\\ c inland ami leigc, B 190 -i, 36 256 ) 

M f /obromantimomc acid 
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Intunony caesitun bronude, 2SbBr6, 3CsBr+ 
2Ii20 

Loses Br2 in the aor (Wemland, B 1903, 
257 ) 

Antimony calcium bromide, SbBrs, CaBr2+ 
8H2O 

Easily decomp (Benedict, Proe Am 
Vcad 1895,30 9) 

bitimony glucinnm bromide, SSbBrs, 2GlBr2 
+ I8H2O 

Hydroscopic Easily decomp (Wemland, 
3 1903, 36 258 ) 

bitimany magnesmm bromide, SbBrs, MgBr2 
-f-SHaO 

As Ca salt (Benedict, Proe Am Acad 
L895, 30 9 ) 

iintimony potassium bromide, lOSbEra, 
23KBr+27H20 

(Herty, Am Ch J 1894, 16 496 ) 

Antimony rubidium bromide, 2SbBr3, 3RbBr 
Decomp by H2O, can be recryst from dil 
dBr+Aq (Wheeler, Z anorg 6 258 ) 
SbE.b2Bra Slowly loses Br2 m the air 
Decomp by H2O (Wemland, B 1903, 36 
>59) 

lOSbBra, 23RbBr (?) Cryst from cone 
SBr-hAq (Wheeler ) 

The composition assigned to this salt by 
iVheeler (Z anorg 6 253) is incorrect 
Ephraim, B 1903, 36 1817 ) 

^timony vanadium bromide, SbBrs, VBr44- 
7H2O 

Hydroscopic Decomp by H2O Sol in 
ill HCl and m tartaric acid (Wemland, B 
1903, 36 260 ) 

Antimony bronude potassium chlonde, SbBrs, 
3KCI-MHH2O 

Slowly deliquescent Very sol in H2O 
bat solution contains 120 5 g to 100 cc 
HsO, and has sp gr = 1 9 
Decomp by much H2O (Atkinson, Chem 
3oc 43 290) 

Does not exist (Herty, Am Ch J 1894, 
16 497) 

See also Antimony chlonde potassium 
bromide 

Antimony bromofluonde, SbF{,Br 
Decomp by H2O (Ruff, B 1906, 39 
1319 ) 

Antimony ^nchloride, SbCU 
Deliquescent Decomp by H2O with pre- 
ipitation of SbOCl This precipitation is pre- 
sented by tartaric, citric, or hydrochloric acid, 
Di by cone solutions of chlondes of alkalies 
md alkaline earths 


Solubility in H2O 

100 pts SbCls sol in pts H2O at t° 


t® 

Pts H 0 

0® 

16 6 

15° 

12 3 

20° 

10 9 

25° 

10 1 

30° 

9 4 

35° 

8 7 

40° 

7 3 

50° 

5 2 

60° 

2 2 


(Meerburg, Z anorg 1903, 33 299 ) 


Solubihty in HCl+Aq 
100 mol H2O dissolve mol SbCls m presence 
of mol HCl at 20^^ 


Mol HCl 

Mol SbCls 

0 

72 1-72 8 

2 4 

73 0 

6 5 

67 5 

8 4 

67 6 

8 6 

66 5 

9 8 

65 0 

12 2 

65 3 

29 6 1 

54 5 


(Meerburg, Z anorg 1903, 33 304 ) 


Solubihty in HCl+Aq 


100 mol H 0 dissolve at 20® 


Solid phase 

1 

2 

3 

4 

Mol 

SbCla 

Mol 

HCl 

Mol 

SbOCl 

Mol 

HCl 

SbOCl 

8 7 

7 2 

9 8 

6 9 


8 6 

7 5 

16 1 

7 9 


19 6 

8 0 

21 7 

7 4 


19 8 

8 9 

25 0 

8 8 




28 0 

8 6 

(SbOCl)x,(SbCl3)y 

37 5 1 

8 7 

32 0 

7 9 


44 0 

6 8 

35 8 

7 9 


63 7 i 

6 2 

59 5 

6 4 


69 1 

5 6 

61 0 

6 5 


66 1 

4 6 

62 7 

4 4 


69 8 

5 3 



SbCls and 

69 3 

4 3 



(SbOCl)x,(SbCl3)y 

68 3 

3 6 




1 A 2 (Meerburg, Z anorg 1903, 33 302 ) 
3 A 4 (Noodt, Z anorg 1903, 33 302 ) 


Somewhat sol in liquid (CN) (Cent- 
nerszwer. Bull Soc 1901, (3) 28 405 ) 

Insol in liquid NHs (Gore, Am Ch J 
1898, 20 826 ) 

Easily sol m PCI 3 and PBrs (Walden, Z 
anorg 1900, 26 211 ) 

Sol in S CL (Walden, Z anorg 1900, 25 
217) 
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Easily sol m AsBrs (Walden, Z anorg 
1902,29 374) 

Sol in alcohol without decomp Very sol 
in hot CSo, but solubihty diminishes rapidly 
on eoohng (Cooke, Proc Am Acad 13 
72) 

1 g SbCls IS sol in 0 186 g acetone at 18° 
Sp gr of sat solution 1874° =2 216 (Nau- 
mann, B 1904, 37 4332 ) 

Sol in ethyl acetate (Naumann B 1904, 
37 3601 ) 

1 pt sol in 16 97 pts of ethyl acetate at 
18° Sp gr of sat solution 18°/4° = 1 7968 
(Naumann, B 1910, 43 320 ) 

Sol in benzomtnle (Naumann, B 1914, 
47 1369) 

Sol in methylal (Eidmann, C C 1899, 
II 1014) 


Solubihty of SbCL in organic liquids 
Data in parentheses indicate labile equilib- 
rium 






JSS 

s 


Is 

100 

Solvent 

t° 

o 

a, 

P< 

t® 

o 

V 

P< 

t® 

o 

B, 


5 6° 

0 


50 

27 

2 

75® 

78 

5 


4 

2 

6 

60 

34 

7 

70 

S3 

3 


1 

7 

1 

70 

45 

2 

62 

89 

3 

Benzene 

10 

10 

1 

7o 

53 

1 

67 0 

94 

2 

20 

13 

1 

77 5 

oS 

7 

73 

fOlil 



30 

10 

8 

79 

00 

6 





40 

21 

4 

77 5 

73 

4 





—45 2® 

0 


—10 

il4 

4 

30 

47 

1 


—47 

2 

2 

— o 

19 

4 

40 

o6 

2 

Chlor 

—40 

3 

0 

0 

23 

1 

30 

66 

0 

benzene 

—30 

C 

0 

(4) 

<41 

1) 

00 

78 

7 


—20 

9 

0 

10 

32 

o 

70 

94 

3 


—15 

11 

6 

20 

3S 

7 

73 

100 



—31® 

0 


— o° 

21 

7 

40 

59 

2 


—32 5 

3 

4 

0 

20 

(} 

jO 

03 

S 


(— 3o; 

(6 4) 

3 

31 

S 

(jO 

SO 

0 

Brom 

—30 

4 

8 

(0) 

(41 

9) 

0 > 

87 

2 

benzene 

—2^ 

7 

b 

(7) 

(jO 

0) 

70 

93 

0 


—20 

10 

7 

10 

3(, 

4 

73 

100 



— 1j 

14 

1 

20 

43 

2 





—10 

17 

8 

30 

jO 

8 





() 

0 


(— )) 

(40 

7) 

2 , 

,5 

) 


—30 

2 

i 

—34 , 

10 

7 

3> 

(»0 

4 


(-3 )) 

(11 

7) 

— -2 > 

K, 

t 

4 > 

(r 

) 

lod 

(—10) 

(20 

8) 

— 1 j 

24 

7 

) 

70 

2 

benzi m 

(— 1>J 

(27 

2) 

—5 

30 

] 

(» » 

S” 

4 


(— 

f^O 

0) 

f— 3) 

(17 

2) 

70 

1 > 

0 


(—2)) 

(^t 

0) 

, 

44 

) 

7 

too 



{ ~1 >) 

(^" 

-) 

1 , 

4S 

7 




Pjr idi 
rhlor 
lx iizeiK 

>1 ) 
>0 

1 

40 

0 

u 

1 . 
2S 

) 

0 

0 > 

1 ) 

,0 

) ) 

20 

37 

1(, 

,(> 

4 

0 

(>0 

0 > 

70 

73 

(>0 

7S 

u 

100 

1 

1 


ss® 

0 


0 

4 , 

1 

<» ,® 

S7 

1 

I il i(h 

S ) 

> 

0 

00 

,3 

s 

70 

0 , 

2 

broin 

so 

1 ) 

s 

1 ) > 

« 4 

0 

”3 

100 


In nz( IK 

} 

^ » 

7 

, 

72 

, 





70 

i) 

7 

( 0 

70 

s 





( ° 

0 


—13 , 

27 

} 

1 , 

,0 

2 


2 

7 

0 

-10 , 

2) 

s 

2, 

(,3 

0 


2 

12 

1 

—7 , 

i) 

2 

3> 

(>7 

(> 

Nitio 

— { 

If, 

) 

— -( , j 

40 

7 

4 > 

72 

S 

benzene 

— 10 

20 


-(> 

)() 

0 

3 ) 

7J 

0 


— u 

2i 

) 

() > 

,2 

s 

ft i 

S7 

2 


(■—18) 

(2(, 

■2) 

— ) 

,3 

0 

70 

02 

7 


—K ) 

2) 

2 

> 

) , 

s 

73 

100 



Solubihty of SbCls m organic liquids— ^ont 


Solvent 

t® 

Mols 
per 100 

t® 

Mols 
per 100 

t® 

o 

Metadi 

nitro 

benzene 

90® 

80 

70 

60 

40 

(-11) 

0 

14 3 
25 3 
33 8 
45 6 
(53 6) 
(59 9) 
(62 2) 

(—10®) 
(10) 
(27 5) 
(28 5) 
27 5 
25 

(57 7) 
(62 4) 
(44 5) 
(50 0) 
55 0 
60 2 
(66 2) 
(73 5) 

m 

20 

30 

40 

50 

60 

70 

73 

78 1) 
65 2 
68 8 
73 2 
78 5 
85 8 
95 2 
LOO 


—93® 

0 

—10® 

14 4 

40® 

59 3 


—94 

0 5 

0 

22 1 

42 « 

66 6 


—70 

1 4 

6 

28 6 

40 

71 1 

Toluene 

—50 

3 3 

11 

35 7 

50 

77 1 


—40 

5 1 

( — 8) 

(27 0) 

60 

83 8 


— 30 

7 2 

20 

40 5 

70 

94 7 


—20 

10 

30 

47 6 

73 

100 


—93® 

0 1 

35® 

36 4 

(36 8 

(68 1) 


—50 

u 6 

39 

50 

(33) 

(65 ^ 


—30 

1 1 

37 

57 7 

40 

70 3 

Ethyl- 

—10 

3 6 

35 

61 8 

50 

77 3 

benzene 

0 

5 6 

(33) 

(65 7) 

60 

85 5 


10 

9 4 

(15) 

(37 8) 

65 

90 3 


20 

16 8 

(25) 

(47 5) 

70 

95 6 


30 

27 2 

37 

66 6 

73 

100 


(—70®) 

(0 6) 

—70® 

0 2 

8 ' 

53 2 


(—50) 

(2 8) 

—50 

1 5 

10 

53 6 


(—40) 

(5 2) 

—40 

3 0 

20 

56 9 


(—30) 

(8 8) 

—30 

o 5 

30 

60 6 

Propyl 

(—20) 

14 8) 

—20 

9 7 

40 

65 5 

benzene 

(—10) 

25 1) 

—10 

16 2 

50 

72 


(—5) 

1(32 4) 

—5 

20 5 

60 

81 


(0) 

(43 3) 

0 

20 2 

65 

86 8 


(1 5) 

(50) 

5 

3o 6 

70 

95 1 



(51 1) 

7 

41 0 

73 

100 


—80 

3 

(—45®) 

(17 1) 

0® 

46 3 


—70 

5 4 

(—35) 

(22 S) 

10 

48 8 


—60 

8 4 

— 25 

20 3 

20 

52 5 

Iso 

— oO 

12 4 

— Is 

30 0 

50 

57 3 

amyl 

—40 

17 <) 

j 

4 i (> 

40 

63 4 

benzene 

( — 30) 

(27 3) 

(0) 

(52 i) 

50 

71 4 


(— 2'») 

(34 4) 

(0 

((>0 i) 

60 

81 7 


(—22) 

(40 7) 

(7 o) 

(hO Ct) 

6, 

, 88 


(—20 5) 

(50) 

(—21) 

(41 2) 

70 

95 5 


(-22) 

(54) 

(—10) 

(44 0) 

73 

100 


(Menschutkm, Ann In^t Pol P-leGr L3 1 ) 


Antimony hydrogen in chloride, JShC HCl 

-hJH () 

Dclupu sf ( III D((()mp l)\ HO 
M( Its in I i}st illl () it 11) (1 ng( C R 

106 1707 ) 

Antimony 7 ;e?i^achloride, Sl)( 1 

I)< li(pi( s( ( s to Sl)C 1 wind an bo 

( lystalli/i (I out of ilittli II O Diu ip by 
inort no into MiO ( 1 Sol in i 1 ii amt 
()l II <), il it is i(l(l((l ill it oiK tiiiK ccipi- 
t ition 11 () IS ilso lun<l( i( (I l)\ jiii nee of 
tartiiKjOi li\ (lio( hloi 11 Kid 

4-110 I)( Inpu so( nt Sol in ( lil< )form 

( Vns( hut/ ind I v iiib, \ 239 JS > ) 

4“4H O Iiitaol in ( liloioioi 111 (\ jchutz 

xiul V V Ills ) 

Antimony pentachlonde with MCI 
See Chlorantimonate, M 
S(e also bdow 
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Antimony hydrogen pentochlonde, SbCU, 

HCI+4HH2C 

“Meiachlorantimonic acid^' according to 
Weinland and Schmid, (Z anorg 1905, 44 
43) 

Very easily sol in H 2 O, alcohol, acetone 
and glacial acetic acid Aqueous solution 
decomp on standing with separation of Sb 206 
but remains clear in presence of 10% HCl 
r Weinland and Schmid, Z anorg 1905, 44 
43) 

SbCls, 5 HCH-IOH 2 O Not dehquescent 
Decomp by H 2 O Melts in crystal H 2 O at 
about 55® (Engel, C R 106 1797 ) 


Antimony antimonyl chlonde, SbCL, SbOCl 
More easily attacked by H 2 O than SbOCl 
(Bemmelen, Z anorg 1903, 33 293 ) 

Antimony antimonyl potassium chlonde, 
SbCls, SbOCl, 2 KC 1 

Not deliquescent Immediately decomp by 
hot or cold H 2 O, sol m hot glacial HC 2 H 3 O 0 , 
or in HCl, or tartanc acid+Aq 

Insol in KCl+Aq, hot or cold alcohol, CS 2 , 
or hgroine (Benedikt, Proc Am Acad 29 
217) 

Antimony antimonyl rubidium chlonde, 
SbCla, SbOCl, 2 RbCl 
Sol in veiy dil HCl+Aq (Wells, Am J 
Sci 1897, (4) 3 463 ) 


Antunony barium chlonde, SbCls, BaCL-f 
V2H2O 

Decomp by H 2 O 

Antimony caesium chlonde, SbCL, 6 CsCl 
Decomp by H 2 O Cryst fiom dil HCIH- 
Aq (Godeffioy, Aich Pharm (3) 12 47 ) 
2 SbCl 3 , 3 CsCl Decoinp by HoO, si sol 
in cold, easily in hot dil HCl+Aq This is 
identical with the above salt (Saunders, 

Ch J 14 152) 

bbCl 4 , 2 CsCl Sol in boiling cone HC1+ 
Aq without decomp (Setteiberg, Oef Vet 
Akad 1882, 6 21) 

SbCU CfeCl Ciyst fiom HCl+Aq without 
decomp Dccoinp by H 0 (Setterbeig, 
Oef Vet Akid 1882,6 27 ) 

Antimony calcium chloride, SbCL, CaCl + 
8 H O 

Easily detoinp fliencdict, Pioc \m 
Acad 1895, 30 9 ) 

bbClcCaSbCU OH +9H O Deliquescent , 
si sol in HoO (Wcmland, B 1901, 34 3635 ) 


Antimony chromium chloride, 

CrCla, dSbClfi + ldHaO (Wemliiid ) 
should be 

[SbCl6]3[Cr(0H2)t,l+7H20, 

iiid CrCls, SbCU+lOHaO should be 
[SbCl6l[Cr(0H2)4Cl2]+6H20 
(Pfeiffer, Z anorg 1903, 36 349 ) 


Antimony glucmum chlonde, SbCls, GICI 2 + 

3 H 2 O 

Very hydroscopic Decomp by H 2 O 
Very easily sol in HCl (Ephraim, B 1903, 
36 1822) 

+ 4 H 2 O Ppt Decomp by H 2 O Sol 
in HCl (Ephraim, B 1903, 36 1822 ) 

Antimony hydrazme chlonde, SbCL, 
SNaHfiCl 

Sol m cone HCl+Aq, decomp by H 2 O 
(Ferratim, C A 1912, 1613 ) 


Antimony hthium chlonde, SbCls, 2 LiCl+ 

5 HO 

Hydroscopic Decomp by H 2 O Very 
easily sol in HCl (Ephraim, B 1903, 36 
1821 ) 

+ 6 H 2 O Decomp by H 2 O, easily sol in 
HCl (Ephraim, B 1903, 36 1822 ) 

Antimony magnesium chlonde, SbCls, MgCL 
+ 5 H 2 O 

Hydroscopic Decomp by HoO Can be 
cryst from HCl without decomp (Ephraim, 
B 1903,36 1823) 

2 SbCl 3 , MgCL Hygroscopic Decomp 
by H 2 O Very sol in HCl (Ephraim ) 
SbCLMgSbCleMgCH+lTHaO Hydro- 
scopic Sol in H 2 O with decomp (Weinland, 
B 1901, 34 2635 ) 

Antunony mtrosyl chlonde, SbCls, NOGl 
Very deliquescent, decomp by pure H 2 O 
sol m H 2 O containing tartanc acid (W’’ebei, 
Pogg 123 347 ) 

2SbCl6, 5NOC1 Decomp by H 0 (Sud- 
borough, Chem Soc 69 661 ) 

Antunony phosphorus chloride, SbCL, PCls 
Deliquescent (Wcbei, Pogg 126 78 ) 

Antimony phosphoryl chloride, SbCls, POCI 3 
Deliquescent (Webei ) 


Antimony platmum potassium chlonde, 

(bb, Pt)ClGK 

Ppt (W einlaiid, 13 190), 38 lOSb ) 


Antimony potassium chlonde, hbCls, 2KC1 
Sol in H O without decomp (Jacquelaiii, 
A ch (2) 66 12 s ) ^ ^ 

Not deliquescent Iinincdiatcly dccoin]; 
bv hot 01 cold H O Sol ui IK I, or t u tanc 
acid+Aq (Benedikt, Pioe Ain \cad 29 


219) 

+ 2 H 2 O Voi\ eilloicsctnt 
SbCls, oKCl Ddiqiuhccnt Iheomp b\ 
hot no (Poggiilc) 

+2H 0 (Roinanib, C Is 49 27 > ) 

Not obtained bv Benedikt ilc) 
10SbCl3,23KCl 1 lue compobition of above 
Sol inHO (Heit\ ^in Ch J 1S94, 


16 495) , , ,, 

SbCls, 2KC1 IS the onl^ tiue compound, all 
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others being isomorphous mixtures (Jordis, 
B 1903, 36 2539 ) 

2SbCl4, 3KC1 Deliquescent Decomp by 
H 2 O (Bosek, Chem Soc 1895, 67 516 ) 
SbCleKSbClfiKOH Hydroscopic Sol in 
H 2 O with decomp (Weinland, B 1901, 34 
2635) 

See also Antimony antimonyl potassium 
chlonde 

Antimony rubidium chlonde, SbCls, RbCl 
Decomp on air or with H 2 O (Saunders, 
Am Ch J 14 162 ) 

2SbCl8,RbCl+H20 Decomp on air 
(Wheeler, Z anorg 6 253 ) 

SbCls, 6RbCl Decomp by H 2 O (Godef- 
froy, Arch Pharm ( 3 ) 9 343 ) 

Pormula is lOSbCls, 23RbCl ( ?) (Saunders 
Am Ch J 14 159 ) 

lOSbCls, 23RbCl (?) Decomp by H 2 O, 
sol m HCl+Aq (Saunders ) 

Formula is 3SbCl8,7RbCl (Wells and 
Poote, Am J Sci 1897, (4) 3 461 ) 
Composition assigned to this salt by 
Saunders (Am Ch J 14 155) is incorrect 
(Ephraim, B 1903, 36 1817 ) 

SSbCL, 5RbCl As above (Saunders ) 
Formula is 2SbCl3, 3RbCl (Wheeler ) 
Rb 2 SbCl 6 Ppt Decomp byH20 (Wein- 
land, B 1905, 38 1083 ) 

Rb 2 SbCl 6 , ^RbsSbCh Ppt Decomp by 
H 2 O (Weinland, B, 1901, 34 2635 ) 

Antimony selemum chlonde, SbCls, SeCL 
Deliquescent (Weber ) 

Antimony selenyl chlonde, SbCls, SeOCL 
Very deliquescent (Weber, Pogg 126 
325) 

Antimony sodium chlonde, SbCL, 3NaCl (?) 
Decomp by much H 2 O (Poggiale ) 

Antimony sulphur chloride, 2SbCl5, SSCh 
Decomp by H 0 

SbCls, SCI4 Sol in dll HNOs+Aq 
Mpt 125-126° in an atmos of chlonne 
Violently decomp by H 2 O (Ruff, B 1904, 
37 4515 ) 

Antimony thallium chloride, SbCL, 3T1C1 
Ppt (Ephraim, Z anorg 1909, 61 249 ) 
SbCh, TlCl (iLiphraim and Barteczko, 
Z anorg 1909, 61 251 ) 

2 SbCl 4 , 211C1, TICI 3 Slowly dccomp by 
cold H 0 (Ephraim and Barte( 2 ko, Z 
anoig 1909, 61 253 ) 

Antimony inchloride ammoma, SbCh, NH 3 
Not very deliquescent Decomp by H 2 O 

Antimony p6?itochloride ammoma, SbCls, 
6 NH 3 I 

Decomp by HoO (Persoz ) | 


Antimony pentachXonde cyanhydnc acid* 
SbCls, 3HCN 

Dehquescent, decomp by H 2 O (K] n, A 
74 85) 

Antimony pcTifachlonde mtnc oxide, 5 bCls, 
NO 

Decomp by H 2 O (Besson, C I 108 

1012) 

Antimony pentochlonde mtrogen ve xide, 
3SbCls, 2 NO 2 

Decomp by H 2 O (Besson ) 

Antimony peniachlonde mtrogen su lude* 
SbCls, N 4 S 4 

Easily decomp (Davis, Chem Soc 1906, 
89 1577 ) 

Decomp by cold H 20 ^ HCl, HoS( and 
warm alcohol, also by boihng with KOI f-Aq 
Almost insol in orgamc solvents (Wc ihng, 
Z anorg 1908, 67 283 ) 

Antimony chlonde potassium bromid 
SbCls, SKBr+l^HsO 
Very dehquescent Decomp by auch 
H 2 O (Atkinson, Chem Soc 43 289 ) 
2 SbCl 8 , 3 KBr+ 2 H 20 (Atkmson ) 
SbCl 3 ,KBr 4 -H 2 O (Atkinson ) 

Above are mixtures (Herty, Am ti J 
1894, 16 497 ) 

See Antimony bromide potassium ch nde 

Antimony chlorofluonde, SbCl3F2 
(S warts, Z anorg 1896, 12 71 ) 

Antimony fluoiodide, SbFsI 
Slowly decomp by H 2 O (Ruff, B 1906, 
39 4321 ) 

(SbF 6 ) 2 l Sol in H 2 O with pptn •£ I 2 
(Ruff, B 1906, 39 4321 ) 

Antimony ^nfluoride, SbFs 
Deliquescent Sol in H 2 O 


Solubilitv in H 2 O it t° 



100 g of the 
solution fon 
tain g Sbl* 3 

100 g I 

contain g 

0° 

70 37 

384 7 

20 

81 ()4 

444 7 

22 5 

SI 91 

452 8 

25 

83 12 

402 4 

30 

84 Oi 

5b) b 


(Ro&cnhcim, Z anoig 1900, 61 18* ) 


Solubility in HI +Aq it 0° 


Normality of HI 

100 g H 0 ot the H 
tion dissolve g '' 

2 

474 9 

1 

432 5 

0 5 

404 0 


(Rosenheim, Z anorg 1909, 61 19 I 
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Solubility of SbFs m salts +Aq at 0® 


Salt 

Normality of 
salt solution 

100 g H2O of the 
salt solution dis- 
solve g SbP* 

KCl 

1 

461 8 


0 5 

448 3 


0 25 

431 9 


0 126 

407 3 

KBr 

1 

448 7 


0 5 

450 0 


0 25 

455 6 


0 125 

417 2 

KNO3 

1 

458 2 


0 5 

451 9 


0 25 

418 3 


0 125 

401 4 

34K2SO4 

1 

419 9 


0 5 

408 5 


0 25 

406 6 


1 

465 7 


0 5 

481 2 


0 25 

451 3 


0 125 

405 2 

J^(NH4),C204 

0 5 

431 9 


0 25 

442 3 


0 125 

433 3 


1 

461 4 


0 5 

430 5 


0 25 

430 8 


0 125 

435 2 


(Rosenheim, Z anorg 1909, 61 192 ) 


Insol in liquid NHg (Gore, Am Ch J 
1898, 20 826 ) 

Antimony ptri^afluonde, SbFg 
Sol in H2O (Mangnac, A 146 239 ) 
Very hydroscopic, bpt 155® Sol in H2O 
with hissing (Ruff, B 1904, 37 678 ) 
+2H2O (Ruff, B 1904, 37 679 ) 

Antimony 'pcnta^norid.e d^antimony trir 
fluonde, Sbsh u =2SbI 3, SbFs 
Hydroscopic, bpt 390® Easily sol mH20 
(Ruff, B 1904, 37 680 ) 

Antimony p6?/iofluoride p^ritoantimony in- 
fluonde, SbFg, SSbFs 

B pt 384® (corr ) (Ruff, B 1904, 37 681 ) 

Antimony caesium fluonde, 

Csl ,2SbF3 
CsF,3SbF3 
4CsF,7SbF8 
CsF,SbF 3 
2 CsF,SbF 3 

(Wells, Am J Sci 1901, (4) 11 451 ) 


Antimony hthium fluonde, SbFg, 2LiF 
Sol in more than 20 pta H2O (Fluckinger, 
Fogg 87 245) 

SbFs, LiF Easily sol in H2O (Stem, 
Chem Z 13 357) 

Antimony potassium fluonde, SbFs, 2Kr 
Sol m less than 2 pts boiling, and in 9 pts 
cold H2O Insol m alcohol or ether 
SbFs, KF More sol than SbFs, 2KF Sol 
m 2 8 pts HoO (Fluckinger, Pogg 87 245 ) 
SbFs, KF Easily sol in H2O 
SbFs, 2KF+2H2O Easily sol in H2O 
(Mangnac, A 146 239 ) 

Antimony sodium fluonde, SbFs, 3NaF 
! Sol m 14 pts cold, and 4 pts boilmg H2O 
Sol in HF (Fluckmger, Pogg 87 245 ) 
SbFs, NaF 100 pts cold jB20 dissolve 93 
pts 100 pts hot H2O dissolve 166 pts 
(Stem, Wagners’ J B 1887 1160 ) 

4SbF3, NaF As NH4 salt (Raad and 
Hauser, B 1890, 23 R 125 ) 

SbFs, 2NaF Easily sol in H2O (Mang- 
nac, A 146 329 ) 

Antimony thalhum fluonde, TlFjSbFs 
Sol in H2O without deoomp (Ephraim, 
B 1909 42 4458 ) 

TlF,2SbF3 Sol m H2O without decomp 
(Ephraim ) 

TlFjSSbFs Sol in H2O without decomn 
Deco — 

Antimony ^r^fluonde ammonia, Sbr i 
SI sol in liqmd NHs (Ruff, B 
4326 ) 

Antimony influonde ammomum chlonde 
SbFs, NH4CI 

Easily sol in H2O (de Haen, B 21 901 

R) 

Antimony ^nfluoride ammomiun sulphate, 
SbFs, (NH4) SO4 

More sol than K 01 Na salt 1 pt H2O 
dissolves 1 4 pts at 24® and 15 pts at 100® 
(deHaen, B 21 902 R ) 

Antimony fluonde lithium chloride, SbFj, 
IiCl 

Sol in H O (Stem, Chem Z 13 357 ) 

Antimony per/ie^flaonde mtrosyl fluonde, 
SbFs, NOF 

Hydroscopic Di.comp by H^O Sol m 
liquid NH3 with ducoinp SI sol in NOCl, 
S1CI4, PCI3, AsCl^ SO2CI and SOCI2 (Ruff, 
Z anorg 1908, 68 ^34 ) 

Antimony influonde potassium chloride, 
SbFs, KCl 

100 pts H O dissolve 51 pts at 24®, and 
500 pts at 100® (de Haen, B 21 001 R ) 
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Antunony ^nfluonde potassium sulphate, 
SbFs, K2SO4 
Sol m HoO (de Haen ) 

2 SbF 3 , K 2 SO 4 Very sol in HoO (Mayer, 
B 1894, 27 R 922 ) 

Antunony influonde sodium chloride, SbFs, 
NaCl 

Easily sol in H 2 O (de Haen, B 21 901 

R) 

Antimony influonde sodium sulphate, SbFs, 
Na2S04 

Sol m H 2 O (de Haen ) 

Antunony fluoiodide, SbFsI 
Mpt 80°, slowly deoomp b'v H 2 O (Ruff, 
B 1906, 39 4321 ) 

(SbF 6 ) 2 l Mpt 110-115°, decomp by 
H 2 O (Ruff ) 

Antunony fluosulphide, SbFsS 
Very hygroscopic Decomp bv HoO Sol 
with decomp m alcohol Sol inCCL (Ruff, 
B 1906, 39 4322 ) 

Antimony gold, AusSb 
Insol m equal pts of HNO 3 and tartaric 
acids (Roessler, Z anorg 1895, 9 72 ) 

Antimony hydnde, SbHs 
Scarcely sol in H 0 1000 ccm H 0 ab- 

sorb 4 12 cc SbHs at 10 5° Decomp by 
long contact with H 0, also by cone H SO4 
orKOH+Aq (Jones, Chem Soc 29 641 ) 

Antimony inhydroxide, Sb O 3 , 2 H 0 = 
Sb20(0H)4 

(Schaffner, A 61 1S2 ) 

Sb(OH )3 Ppt (ClaikeandStolla, B 13 
1787) 

Does not exist ((juntz, C R 102 1472 ) 
See Antimonous acid and antimony in- 
oxide 


Sol inSOCl 2 andS 2 Cl 2 (Walden, Z an g 
1900, 26 216 ) 

Sol in AsCls (Walden, Z anorg 1< 0, 
26 214 ) 

Sol in SnCl 4 (Walden, Z anorg 1' 0, 
26 218 ) 

Sol in POCI3 (Walden, Z anorg V 0, 
25 212 ) 

Easily sol in PCls and PBrs (WaL n, 
Z anorg 1900, 26 211 ) 

Partly sol m, and partly decomp by d- 
cohol or ether (MTvor, Chem Soc (2) 4 
328) 

Insol in oil of turpentine and CCI 4 
100 pts methylene iodide dissolve 113 fcs 
Sbis at 12°, sp gr of solution =3 453 ( t- 

gers, Z anorg 3 343 ) 

Sol m CeHe (Retgers, Z phys Ch 1 )3, 
11 334 ) 

Sol in acetone (Naumann, B 1904 J7 
4328) 

Antimony pentaiodide, Sbis 
Very unstable (Pendleton, C N 48 7 ) 

Antimony bantun iodide, Sbl 3 , Bal2+9t 3 
Decomp by H 2 O Sol in HCl, HC 2 F Ja, 
or H 2 C 4 H 406 - 1 -Aq CS 2 dissolves out i I 3 
(Schaffer, Pogg 109 611 ) 

Antunony caesium iodide, 2Sbl3,3CsI 
SI sol in HI+Aq Exists in two dis ict 
forms (Wells, Am J Sci 1901, (4) 11 5 ) 

Antimony potassium iodide, 2Sbl3, 31 -f- 
3 H 2 O 

Decomp by H 2 O Sol in HCl, HC 2 I 
or H C 4 H 406 +Aq CS 2 dissolves out I ds 
(Srh'affer, Pogg 109 611 ) 
bbla, 2KH-23/^HO Dccornp by jO 
(Nickles, J Pharm (3)39 lib) 

Antimony rubidium iodide, 2bbl-}, Rlbl 
Dccornp by HO (Whccki, Z iiioi 5 
259 ) 


Antimony iniodide, Sbl j 

Decoinp by H () or SO^/r ilcohol Sol m 
HI-l-Aq, bol 111 lioiling CS ind in boiling 
licuzcm , but Dcpui it( s out on < ooliiig M- 
iriost msol in CHCI3 (Cooke, Proc Am 
Ai ul (2) 6 72 ) 

b isilv in Aslk , (W il<l( n, / inorg 
1902, 29 :>7 1 ) 

Sol in vvurn AsHi f^p gi ot i solution 
sat it 40° which solidities it 17°, — 1720 
i his dissolve s iuith i \sl< ^\he le by the nipt 
sinks to H° ind sp gi uses to 1 SOI By 
mixing the latter solutmu with i solution eif 
Asia m ClI I 2 , 1 iiquK* e lU be obtuiieel with 
asp gi ed 1 702 it 20° (Retgeis, / phys 
Ch 1S93, 11 UO) 

csol m J^Cl -5 (Be (kill inn, Z inoig 1900, 
61 110) 

Sol in ^0 Cl (W ilelon, Z niioig 19(K), 
26 215 ) 


Antimony sodium iodide, 2SbT<, l^ [-|- 
12H O 

As2Sbl3, 3lxl (Schiffei, Pogg 109 1 ) 

Antimony thallous iodide, 2SbC, 1 1 ll 

Deeoinp by H O ind by HCl + Aei, al by 
ikohol (bphiaim, Z iiioig 1 90S, 68 >4) 


Antimony nitride, SbN 

Deeomp by he it (ki m/ I isehei, B HO, 
43 1471 ) 


Antimony irioxide, Sb 
\(rv si sol in H O Sol m S900~l 
)ts HO It 100°, 55,000-()l,100 pts i 
Sehulzo, J pi (2) 27 120 ) 

Sol inHCH-4q Insol inllNO^-l-Ae 
lotisinsol \s met istaniue icid Sol 11 
ummg HN(5, or H S ()4 Insol in dil 
>ol in cone ilkalies, e> ilk ill caibon 


000 

15° 

but 

old 

but 

s4- 
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Aa Sol in cold NH4CI, or NH4NOs’fAq 
Sol m 15 pts boiling SbCls (Schneider, 
Pogg 108 407 ) 

Sol in HC2II3O2} or H2C4il406'4’Aq, and 
not pptd from these solutions by H2O Eas- 
ily sol in benzoic acid Insol in pyrotartanc 
acid Very sol in KHC4H406+Aq Sol in 
glycerine 

Somewhat sol in H8p044-Aq (Kbhler, 
Dmgl 1885, 268 520 ) 

Insol m liquid NH3 (Gore, Am Ch J 
1898, 20 826 ) 

Sol in lactic acid (Kretzschmar, Ch Z 
1888, 12 943 ) 

Sol in grape sugar solution to which 
Ca(OH)2 has been added (Vogel, B 1885, 
18 , R 38 ) 

Insol in acetone (Naumann, B 1904, 37 
4329,Eidmann, C C 1899,11 1014) 

Sol m glycerine in presence of alkalies 
(Kohler, Dingl 1885, 268 520 ) 

Exists in a sol colloidal modification 
(Spring, B 16 1142 ) 

Min Valenhmte, Senarmontite 
+H2O See Antimonous acid 

Antimony ieiroxide, Sb204 
Insol in H2O Slightly attacked by acids, 
hot cone HCl+Aq acts only slightly (Fre- 
senius ) 

Mm Cervanhte SI sol m HCl-HAq 

Antimony pentoxidei Sb Oe 
Insol in HO Easily sol inH01-|-Aq SI 
sol in cone KOH+Aq 
“ Antimonoxvd'’ is sol in glycerine in pres- 
ence of alkalies 

100 g glycerine, to which have been added 
10 g NaOH+Aq (1 1), dissolve 20 6 g 
at b-pt , 20 g NaOH+Aq (1 1), dissolve 
36 0 g at b-pt , 40 g NaOH+Aq (1 1), 
dissolve 6S 5 g at h -pt 80 g NaOH+Aq 
(1 1), dissolve 9 1 0 g it b-pt, 120 g NaOH 
+Aq (1 1), dissolve 119 2 g it b-pt 
(Kohlci Dingl 268 520) 

S(( also Antimomc acid 

Antimony nitrogen p( //ioxide, 2Sb 0 , N Or 
Not do(onip b\ HO ( I hoin is, C H 
1895,120 1116) 

Antimony oxybromide 
S( ( Antimonyl bromide 

Antimony oxychloride 
S( 6 Antimonyl chloride 

Antimony oxyfiuoride 
S( ( Antimonyl fluoride 

Antimony oxysulphide, bb OS 

Min Antimony blend( (kermcsite) 

Iiisol m H2O 01 dll acids, except HCl+Aq 
(Schncidti, Pogg 110 147) 


Antimony palladium, Sb2Pd 
SI sol in equal pts of HNO3 and tartaric 
acids (Roessler, Z anorg 1895, 9 69 ) 

Antimony platmum, Sb Pt 
Insol in equal pts of HNOs and tartaric 
acids (Roessler, Z anorg 1895, 9 67 ) 

Antimony phosphide, SbP 
Insol in benzene, ether, or CS2 (MTvor, 
B 6 1362) 

Antimony selemde, SbSe 

(Chretien, C R 1906, 142 1341 ) 

Sb8Se4 (Chretien, I c ) 

Sb4Se6 (Chrdtien, I c ) 

Sb^Ses Sol in KOH+Aq (Hofacker, A 
107 6 ) 

Sb2Ses (Hofacker ) 

Antimony selemde, mth M selemde 
See Selenoantimonates, M 

Antimony ^nsulphide, Sb S3 (Kermes) 

Insol in H2O and dil acids 
1 1 H2O dissolves 52 X 10-® mols pptd 
SbsSa at 18" (Weigel, Z phys Ch 1907, 68 
294) 

Decomp by cone HNO3 or H2SO4 Sol 
in cone HCl+Aq Easily sol m dil KOH, 
NaOH, (NH4)2S, and K2S+Aq SI sol m 
NH40H+Aq, very si sol in (NH4)2C08+ 
Aq, insol in KSH+Aq (Fresenius ) 

Sol in a mixture of 50 pts H->0 and 18 pts 
HCl (sp gr 1 16) even when completely sat 
with H S (Ling and Carson, T Soc Chtm 
Ind 1902,21 1018) 

SI bol in II SOi+Aq (Gueiout, C R 
1872,76 U7b) 

Giyst Sb S3 lb only si sol in Nn40H + 
Aqflpt in ibout 20(X) pts Nllt) 

Pptd amoiphoubShoSi m \ppieciabl> more 
sol (1 pt in 600 pts NHj) (Giiot, J pi 
184 29 SI) 

bl sol 111 hot 2^0 N1B1O7+AC1 still kss 
sol in (old (Mat( nu , C C 1906 , II 557 ) 
Insol iiiNJI,Cl+\q 

bol in 14-15 pts ])im SbCb (Sdimidd, 
Pogg 108 407 ) 

blowly sol in II (hll iD, + \(i 
Sol in boiling N i)SbS, + A(i 
bol inhotdliK tut UK ukIomIk ukIs 
bl sol in ni ili(, 1)( n/OK , pi( IK mdpMogillK 
Kids Insol in foiniK ukI kiIk kkIs h s- 
p(<idly ( isil\ sol in <itiK uid o\ di( k ids 
witli iddilion of KN(){ KN() 01 Iv( K )3 
(Bolton, ( N 1 S7S, 37 S6 md 99 ) 
bol in ( tliyl uniiK sulpliv di it( + \q 
Min htibnile bol in (old (itiK k id + 
^(1 (Bolton, C N 37 11) 

Soluble modijic ilion bb b^ m \\ lx oh- 
t lined in i ( olloid il st it( m Kpn ous solution 
(ontumnglpt bhb,to200 pts II O 1 his 
cm bl boildl without diioinp but bh Sj i*, 
pptd b\ i( ids ind s dts 
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Aatimoiiy fnfluoride potassium sulphate, 
SbFs, K 2 SO 4 
Sol mH 20 (deHaen) 

2SbF8, K 2 SO 4 Very sol m HoO (Mayer, 
B 1894, 27 R 922 ) 

Antunony infiuonde sodium chloride, SbFs, 
NaCl 

Easily sol m H 2 O (de Haen, B 21 901 

B) 

Antimony tnduoride sodium sulphate, SbFs, 
Na2S04 

Sol m H 2 O (de Haen ) 

Antimony filuoiodide, SbFsI 

Mpt 80°, slowly decomp b\ H 2 O (Ruff, 
B 1906, 39 4321 ) 

(SbFslsI Mpt 110-115°, decomp by 
H 2 O (Ruff ) 

Antimony fluosulphide, SbFsS 

Very hygroscopic Decomp bv H O Sol 
with decomp in alcohol Sol inCCL (Ruff, 
B 1906, 39 43*^2 ) 

Antimony gold, AusSb 
Insol in equal pts of HNO 3 and tartaric 
acids (Roessler, Z anorg 1895, 9 72 ) 

Antimony hydride, SbHs 

Scarcely sol in H 0 1000 ccm H O ab- 

sorb 4 12 cc SbHs at 10 5° Decomp by 
long contact with H 0, also by cone H SO 4 
orKOH-|-\q (Jones, Chem Soc 29 641 ) 

Antimony irihydroxide, Sb O 3 311 O = 

Sb ()(OH), 

(Schiffncr, \ 61 ls2 ) 

Sb(OH )3 Ppt (Cliilv( ind Stolla, B 13 
17S7 ) 

D()( s not ( Mst ((riint/ C li 102 1172 ) 
Antimonous acid and antimony t7i 

oxide 

Antimony Zr/ iodide, sbl 
D((()nii) b\ H 0 01 SOS ilcohol Sol m 
III-} Vfi sol in boiling ( ^ in<l in boiling 

bc*n/( I < but ^( |) u il< s out on < ooling M- 

iiiost insol in ( f'f b (( ool (, I*io( Am 

i({ (2) 6 72 ) 

1 isiK sol in V-.B ( W iM« n / inoig 
1002 29 u \ ) 

Jsol in wuin \sl^i ‘sp of^i soliiUon 
sit it 10 wlinli solnhtit s it U — •» 720 
1 Ins (iissnlvi s till til 1 \sl u1hi(I>\ tin mpt 
sinks to )l iikI sJ) *^! 11 to ) SOI H\ 

iniMiig t h( litt(i 'no'iitioti \ ith i solution of 
\sl m (HI i Iniuii' ( in bi »)l)t urn <l with 
1 sp Li < f i 702 it 20 10 / pliNs 

( h ISO , 11 U) > 

•>oI HI IH 1 'lS(lnMiin / moi^^ lOOt) 

61 1 1(‘ I 

Sol in ( 1 f\\ il(l( n / inoi^ 1000 


Sol mSOCLandSsCL (Walden, Z lorg 
1900, 26 216 ) 

Sol in AsCU (Walden, Z anorg 900, 
26 214) 

Sol in SnCL (Walden, Z anorg L900, 
26 218) 

Sol in POCI 3 (Walden, Z anorg 1900, 
26 212) 

Easily sol in PCI3 and PBra (V Iden, 
Z anorg 1900, 26 211 ) 

Partly sol m, and partly decomp y al- 
cohol or ether (MTvor, Chem Soc 5) 14 
328) 

Insol in oil of turpentme and CCI4 
100 pts methylene iodide dissolve 1 3 pts 
Sbis at 12°, sp gr of solution =3 453 (Ret- 
gers, Z anorg 3 343 ) 

Sol m CeHe (Retgers, Z phys Cl 1893, 
11 334) 

Sol in acetone (Naumann, B 4, 37 
4328) 

Antimony pentaiodide, SbIs 
Very unstable (Pendleton, C N J 97 ) 

Antimony barium iodide, SbIs, Balod H 2 O 
Decomp by H 2 O Sol in HCl, H< Hs02, 
or H 2 C 4 H 406 +Aq CS 2 dissolves oi Sbis 
(Schaffer, Pogg 109 611 ) 

Antimony caesium iodide, 2Sbl3,3CsI 
SI sol in HI+Aq Exists m two istinct 
forms (Wells, Am J Sci 1901,(4) 455) 


Antimony potassium iodide, 2Sbl8 
3 H 2 O 

Decomp by H 0 Sol in HCl, H 
or H C 4 H 40 c+Aq CS^ dissolves 0 
(Sfliaffcr, Pogg 109 611 ) 

SbL, 2KI+33^H20 Docomp 1 
(Nickles, J Fharm (3) 39 IKi) 


SKIH- 

2 H 3 O 2 , 
b Sbis 

H 2 O 


Antimony rubidium iodide, 2Sbl3, 31 >1 
Ihiomp by Il(^ (Winch 1 , Z lorg 6 
2^)0 ) 

Antimony sodium iodide, 2SbL, 3NaI4- 
12H 0 

As2SbL, 3Kt (Schiffd, Pogg 3 9 611 ) 


Antimony thallous iodide, 2^'blj, 3 1 
Ihiomi) hy 11 <> uid by HCl-fA( 
ihohoi (I phi urn, / uioig PK)S, 


also by 
8 354 ) 


Antimony nitride, Sb\ 

l)(((>mp i)\ hi It (iM to/ 1 tsihci B 1910, 
43 I 171 ) 


timony //ioxide, Sb Oi 

si sol in HO Sol in SO 1-10 000 
HO it 100°, 55, 000-(> 1,100 P 

i+lq Insulin UNO M,but 
isiiisul isnutistiunio Kid i- I m cold 

luiiL U\()i Ut 11 i5()4 Insol II dll, bu1 
(<m< dkdus, o dUali cai onatesH- 
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Aq Sol m cold NH 4 CI, or NH 4 N 03 +Aq 
.Sol in 15 pts boiling SbCL (Schneider, 
Pogg 108 407) 

Sol in HC 2 H 3 O 2 , or H2C4H406+Aq, and 
not pptd from these solutions by H 2 O Eas- 
ily sol in benzoic acid Insol m pyrotartanc 
acid Very sol in KHC4H406+Aq Sol in 
glycerine 

Somewhat sol in H 3 P 04 -f-Aq (Kohler, 
Dmgl 1886, 268 520 ) 

Insol in hqmd NHs (Gore, Am Ch J 
1898. 20 826 ) 

Sol in lactic acid (Kretzschmar, Ch 25 
1888,12 943) 

Sol in grape sugar solution to which 
•Ca(OH )2 has been added (Vogel, B 1885, 
18, R 38 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899,11 1014) 

Sol m glycerme in presence of alkalies 
(Kohler, Dmgl 1885, 268 520 ) 

Exists in a sol colloidal modification 
(Sprmg, B 16 1142 ) 

Mm Valentbmtej SenarmonUte 
+H 2 O See Antimonous acid 

Antnnony ieiroxide, Sb 204 

Insol in H 2 O Shghtly attacked by acids, 
hot cone HC14-Aq acts only shghtly (Fre- 
semus ) 

Min CervanUte SI sol in HCl-fAq 

Antimony pen^oxide, Sb O 5 

Insol in H 0 Easily sol in HCl+Aq SI 
sol m cone KOH+4q 

Antimonoxvd” is sol in glycerme in pres- 
ence of alkalies 

100 g glycerine, to which have been added 
10 g NaOH+Aq (1 1), dissolve 20 6 g 
at b-pt , 20 g NaOH+4q (1 1), dissolve 
36 0 g at b-pt , 40 g NaOH-f-Aq (1 1), 
dissolve 68 5 g at b-pt 80 g NaOH-|-Aq 
(1 1), dissolve 93 0 g at b pt,120g NaOH 
-fAq (1 1), dissolve 119 2 g at b-pt 

(Kohler, Dmgl 268 520 ) 

Ste also Antimonic acid 

Antunony mtrogen pp/iioxide, 2Sb Os, N Os 
Not deconip by H 0 (Thomas, C R 
1895,120 1116 ) 

Antunony oxybromide 
See Antimonyl bromide 

Antimony oxychloride 
See Antimonyl chloride 

Antimony oxyfluoride 
See Antimonyl fluoride 

Antimony oxysulphide, SboObi 
Mm Antimony hleiide {kermeszte) 

Insol mH20ordil acids, except HCl-f-Aq 
(Schneider, Pogg 110 147 ) 


Antimony palladium, Sb 2 Pd 

SI sol m equal pts of HNO 3 and tartaric 
acids (Roesder, Z anorg 1895, 9 69 ) 

Antimony platinum, Sb 2 Pt 

Insol in equal pts of HNOs and tartaric 
acids (Roes^er, Z anorg 1895, 9 67 ) 

Antimony phosphide, SbP 
Insol m benzene, ether, or CS 2 (MTvor, 
B 6 1362) 

Antunony selemde, SbSe 

(Chretien, C R 1906, 142 1341 ) 

SbsSe 4 (Chretien, I c ) 

Sb 4 Se 6 (Chrdtien, I c ) 

SbsSes Sol in KOH+Aq (Hofacker, A 
107 6 ) 

SboSe® (Hofacker ) 

Antimony selemde, with M selemde 
See Selenoantimonates, M 


Antimony ^nsulphide, SboSs {Kermes) 

Insol m H 20 and dil acids 
1 1 H 2 O dissolves 5 2 X 10 -® mols pptd 
86283 at 18*^ (Weigel, Z phys Ch 1907, 68 
294) 

Decomp by cone HNO3 or H 2 SO 4 Sol 
m cone HCl+Aq Easily sol m dil KOH, 
NaOH, (NH 4 ) 2 S, and KaS+Aq SI sol m 
NH 40 H 4 -Aq very si sol m (NH 4 ) 2 C 03 + 
Aq, msol in KSH+Aq (Fresemus ) 

Sol in a mixture of 50 pts H 2 O and 18 pts 
HCl (sp gr 1 16) even when completely sat 
with HoS (Lang and Carson, T Soc Chem 
Ind 1902, 21 1018 ) ^ ^ ^ 

SI sol in H 2 S 03 +Aq (Guerout, C R 
1872, 76 1276 ) 

Cryst Sb Ss is only si sol in NH4OH + 
Aq (1 pt in about 2000 pts NH 3 ) 

Pptd amorphous Sb 2 S 3 is appreciably more 
sol (1 pt m 600 pts NHs) (Garot, J pr 
1843, 29 83 ) ^ ^ 

SI sol m hot 2% NaoB 407 +Aq still less 
sol m cold ( Mat erne, C C 1906,11 55/ ) 
Insol mNH 4 Cl+^q 

Sol in 14-15 pts puie SbCL (Schneider, 
Pogg 108 407 ) 

Slowly sol in H C4H406+Aq 

Sol in boiling Na3SbS4+\q 

Sol m hot citric, taitaiic and oxalic icids 
SI sol mrnalic, benzoic, picric and pyiogallic 
acids Insol in formic ind acetic acids Es- 
pecially exsiH sol in citiic and oxalic acids 
with addition of KNO 3 , KNO 01 KCIO 3 
(Bolton, C hi 1878,37 86 and 99 ) 

Sol in cthylamine sulph>diate+Aq 
Min Stibmte Sol in cold citnc acid + 
Aq (Bolton, C N 37 14 ) 

Soluble modification bb Ss may be ob- 
tained in a colloidal stito m aqueous solution 
containing 1 pt Sb S 3 to 2(X) pts This 

can be boiled without decomp , but Sb S 3 is 
pptd by acids and s ilts 
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Table of maximum dilution of solutions of Antimony sulphur dioxide, SbS02 
acids and salts which cause pptn of Sb2S8 Ppt (Faktoi, C C 1900, 1 1211 ) 
HCl 1 270 

H2SO4 1 140 Antimony tellunde, SbTe 


H2C204 

1 

45 

K2S04 

1 

65 

(NH4) S04 

1 

130 

MgS04 

1 

1720 

MnS04 

1 

2060 

NaCl 

1 

135 

BaCL 

1 

2050 

MgCla 

1 

5800 

C0CI2 

1 

2500 

KNOs 

1 

75 

FesCle 

1 

2500 

Ba(N03)2 

1 

1250 

KoAl (S04)4 

1 

35,000 

(NH4)2Fe2(S04)4 

1 

800 

K2Cr2(S04)4 

1 

40,000 

KSb0C4H406 

1 

18 


(Schulze, J pr (2) 27 320 ) 


Antunony insulphide with M*)S 
See Sulphantimonites, M 

Antimony pcnitf sulphide, Sb2&5 

Insol in H2O, or H2O containing H2S Sol 
m cone HCl-fAq Completely sol m 
nvr -i-Aq , traces dissolve m (NH4)2C03-p 
ily sol in KOH, or NaOH+Aq, or 
sulphides 4- Aq Sol in 50 pts cold 
OH + Aq (Geiger) 
in (NH4)2C03-f-Aq 

X sj in cold, but sol in hot alkali carbon- 
ates+Aq (Berzelius ) 

Insol in Na^SbS^-f Aq 
When boiled with ilcohol, ethd, Cfe 2 , oil 
of turpentine, etc, poition of the S is dis- 
solve d out ( Berze lius ) 

CS 2 dissedves abenit 5^ c of the sulphur 
(Rammelsbeig ) 

Antimony pc^/ie/sulphide with M S 
Sf( Sulphantimonates, M 

Antimony sulphochlonde, ^bSC b 

Deeom]) b\ moist 111 01 H O (Cloez, V 
eh ( 30 U4 ) 

Shb Cl I isih ittuk(db\ Kids lusol in 
CS (OiiM lid, ( H 116 Uilb) 

Sh S C 1 (()u\r lid ) 

2SbSCl, iSbSi Deeoinp b'v dil IK 1-f 
V(j (SehiHidei ) 

SbS( I TSbClj Ddiepieseent deconi}) b> 
HO (Seiineider Pogg 108 407 , 

Antimony sulphofluoride, bbl s 
^See Antimony fluosulphide 
Antimony sulphoiodide, sbM 

Not ittifk(db\ HO ind deeoini) onh 
b> (one Kids lusol in CS ( Se hue icier, 
Pogg 110 147 ) 

SbSjf (Heniv ind Gaiot ) 

Sb b K Sol m dr> CS Ver> e isily dej- 
conip ( ()u\rird, C H 117 lOS ) 


Insol in H 2 O 

Sb 2 Te 8 Insol m H 2 O (Oppenheim, J 
pr 71 277 ) 

Antunonyl bromide, SbOBr 

Insol in CS 2 (Cooke, Proc Am Acad 1 
104) 

SI sol in liquid NH 3 (Gore, Am Ch 
1808,20 826) 

Sb406Br2 (MTvor, C N 29 179 ) 
10Sb4O5Br2, SbBrs 

Antimonyl chlonde 

From SbCls SbOCl Insol in H 2 O D 
comp by boiling with H 2 O, sol in HCl+A 
Insol in alcohol or ether, sol in CS 2 , CHC] 
orCeHe (Sabanajew, Zeit Ch 1871 204) 
Insol in liquid NHs (Gore, Am Ch 
1898,20 826) 

Insol in acetone (Naumann B 1904, 3 
4329) 

Sb 405 Cl 2 Algaroth powder Decomp 1 
H 2 O Sol in HCl-bAq (Cooke, Proc Ai 
Acad 13 1), tartanc acid+Aq (Schaffe 
A 162 135 ) 

SbsOiiCb (Cooke ) 

Sb80Cl22 

Sb4i06oCl23 

From SbCh SbOCb Dehquescent E 
composed by H 2 O Sol inH20 (Daubrav 
A 184 118) 

Docs not exist (Anschutz and Evans, 

239 285 ) 

SbsOClis Deliquescent Insol in C! , 
easily sol in tartaric acid+Aq (Williar , 
C N 24 224) 

Sb304Cl7 (Williams ) 

Sb02Cl Decoinp by hot H 0 into HSb( 

Antimonyl fluoride 

From Sbl 3 Sb 403 l-'«j Not deliquesce 

(Fluckiger, Pogg 87 249 ) 

Antimonyl caesium fluoride, Sbl 4 OH, Csl 
(Wells, Vin J S(i 1901,(4)11 45G ) 

Antimonyl sodium fluoride, SbObs, Nal - 
H 0 

Deliepie se ( ut 1^ isilv sol in H O (Mi - 
II K, \ 146 } 

Antimonyl iodide, Sb/lJi 

Difficulth sol in solution of tutano d 
()i tirtrites Dceoinj) by HCl, HNO 3 , )r 
H 2 S() 4 -f Aq 1 ibily sol in illvahes, )r 
(NH 4 ) S+Aq 

bbOI Tnsol m CS 2 (Cooke, Proc : i 
Vc id (2) 6 72 ) 

Antimonyl sulphide 

Ste Antimony oxysulphide 
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Argon, A 

100 cc H2O dissolve 4 05 cc argon at 13 9® 
Critical t —121 6® under 50 6 atmos Bpt — 
186 9® Sp gr 19 9 (Rayleigh, C N 1895, 
71 51-62, 299-302, C C 1896 467 ) 
Coefficient of absorption in H2O at 12® = 
0 0394, at 13 9® =00405 (Ramsay, Phil 
Trans 1895, 186 A 225 ) 


Absorption by H 0 at t® 


t® 

Coefficient of absorption 

0° 

0 0561 

10 

0 0438 

20 

0 0379 

30 

0 0348 

40 

0 0338 

50 

0 0343 

(Antropoff, Roy Soc Proc 1910, 83 A 480 ) 

Absorption of argon by H2O at t° and 760 

mm 

pressure 

t® 

Coefficient of absorption 

0® 

0 05780 

1 

0 05612 

5 

0 05080 

10 

0 04525 

15 

0 04099 

20 

0 03790 

25 

0 03470 

30 

0 03256 

35 

0 03053 

40 

0 02865 

45 

0 02731 

50 

0 02567 


(Estreicher, Z phys Ch 1S99, 31 184 ) 


1 1 H2O at 3b° absorbs 25 7 cc A 
1 1 blood absorbs 25 3 cc A (Regnaid 
and Schloesing, C R 1897, 124 303 ) 

Not absoibed by membeis of the fatty 
senes of organic compounds, with members 
of the aiomatic senes absoiption was ob- 
served vaiying from 8% of the volume em- 
ployed for benzene to 1% foi aniline (Berth- 
elot, C R 1899, 129 71 ) 


Arsenamide, As(NH2)3 

Insol m liquid NHs Decomp by H2O 
(Hugot, C R 1904, 139 55 ) 


Arsenic, As 

Unaltered by pure II2O Insol m HC1 + 
Aq if air is excluded, but si sol in presence of 
air Not attacked by dil H S04-i-^q Oxi- 
dized by cone H2SO4, lINOg, or aqua regia 
Not attacked at 20° by HNO3, cone or dil , 
or containing NO2, noi by HNO3+HCI, as 
long as they do not act on each other, but if 
treated with the above mixture in extremely 
dilute state, and a few drops of KN02+Aq 


are added, the As is attacked at once (Mil- 
lon, A ch (3) 6 101 ) 

Sol m sea water, 0 009 mg per hter off 
Brittany, 0 01 to 0 09 mg per hter near 
Azores (Gautier, C R 1903, 137 232 ) 

Insol m kqmd NH3 (Franklin, Am Ch 
J 1898, 20 827 ) 

Insol in liquid NH3 THugot, A ch 1900, 
(7) 21 31 ) 

Insol in NaOH, KOH, or NH40H+Aq 
Sol m S 2 Bro (Hannay, Chem Soc (2) 11 
823) 

Insol in alcohol and ether 
Sol in certain fatty oils 
Insol m methylene iodide (Retgers, Z 
anoig 3 343 ) 

H cem oleic acid dissolves 0 0032 g As m 
6 days (Gates, J phys Ch 1911, 16 143 ) 
Yellow modificatwn Very unstable (Mc- 
Leod, C N 1894, 70 139 ) 

Fairly stable m hquid air (Thomson, 
Chem Soc 1906, 90 (2) 745 ) 

100 cem CS2 dissolve at 
46° 20° 12° 0° — 15° —60° 

11 8 6 4 2 0-2 5 1 0 g As 

Less sol in benzene and ethyl acetate 
(Erdmann, Z anorg 1902, 32 448 ) 

Arsenic acid See page 59 

Arsemc bromide AsBr 
Decomp by 
about 3 pts boih- 
presence of HBr \ 

17 261 ) 

Sol inCS 

Sol in AlBrs (Isbekov, Z anoig 1913, 
84 26) 

Easily sol in PCI3 and PB13 (Walden, 
Z anorg 1900, 26 211 ) 

Sol in S2CI (Walden, Z anoig 1900, 
26 217) 

Arsemc caesium bromide, 2\sBi3, SCsBr 
Decomp b\ HO, can be reci>st fiom 
cone HBiH-A.q (Vheelei,Z anoig 4 451 j 

Arsemc rubidium bromide, 2\sBis, 3RbCl 
\s the conesponding Cs comp 

Arsemc bromide ammonia, \sBi3, 3 NHs 
Decomp bj H2O (Bes&on, C R 110 
1258) 

Arsemc bromide copper, 2\!sBi3,7Cu 

Stable to waid hot H 0 Decomp b> IxOH 
(Hilpcit andHerrman, B 1913, 46 2224 ) 

Arsemc bromide silver, AsBia, 3\g 
Scaicely decomp b\ cold H 0 (Hilpert 
and Herrmann ) 

Arsemc chlonde, ^sCls 

Miscible with little H O, and vith alcohol, 
ether, and volatile oils Decomp bj much 
H 0, or by boding (Gmelm ) 
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Miscible with oil of turpentine, and with 
olive oil Somewhat sol in HCl+Aq 
Easily sol in PCls and PBrs (Walden, 
Z anorg 1900, 26 211 ) 

Sol in liquid CN (Centnerszwer, J russ 



217) 


Arsemc 2?en<achlonde, AsCh 
Pumes m the air with evolution of hydro- 
gen chloride Readily sol m CS 2 , and ab- 
solute ether cooled to — 30® (BaskerviUe, 

J Am Chem Soc 1902, 24 1070 ) 

Arsemc caesitim chlonde, 2 AsCl 3 , 3CsCl 
Decomp by HoO 100 pts HCl-fAq (1 2 
sp gr ) dissolve 0 429 pt salt (Wheeler, 
Z anorg 4 451 ) 

Arsemc indium phosphorus chlonde 
See Indium phosphorus chlonde arsemc 
chlonde 

Arsemc rubidium chlonde, 2AsCl8, 3RbCl 
Decomp by H 2 O 100 pts HCl*fAq (sp 
gr 1 2) dissolve 2 935 pts salt (Wheeler, Z 
jiuorff 4 451 ) 

Aur chlonde, ^^sCls, SSCL 
oy H 0 (Rose ) 

ompound is a mixture (Nilson, 
> 1 ) 

Arsemc chlonde ammoma, 2 \sCl3, 7 NH 3 
Decomp b\ cold HO, with (volution of 
NH 3 irom the solution crystallizes A.S 4 CI 
N HioOs 

Sol m alcohol without docoinp (Rose*, 
Pogg 62 62 ) 

Composition is A&CIj, 4 NHt (Besson, 
C R 110 12 oS) 

Arsenic chloride copper, 2 \&Cl 3 , 7 Cu 

Sonif*whst fleeoin]) b’v H O Dfeornp l>^ 
IxOH, 01 hot HCl (lhl|Kit imllhimian, 
B 1913,46 2224 ) 

Arsenic chlonde silver, 2 \sCh, 1 \u 

jr 0, l\IIi<)ll in<l 1\()H si>lit oil lilil- 
])(i t ind ]I( nin inn ) 

Arsenic /rifluonde, \sl 1 

Sol in H () with (\oluti<)ii ol li( it ukI <1< 
composition (Ihizdiusj 

i isilv sol in })( ii/< iH iMoissin, ( 

99 S74 ) 

Misfihh with ilcohol iii<l(th(i lMJ\oi 

C N 30 1(>9 ) 

Arsenic ?)o/i(/fluoride, \si 

Sol in JI 0 ilkili(s-f Vq iii<i iKitiid \^I < 
with (\olution of h( it Vhsoibdl li\ (th(i 
ikohol uid l)(ii/(n( iMtli (\ohitioij ul Ik it 
(PufT, B 190(>, 39 ()7 ) 


Arsemc potassitun fluonde, AsFs, KF 
3^H20 

AsFe, 2KF-{-H20 

AsFs, AsOFa 4:KF+3H20 (Mangnac, ^ 
146 237 ) 

Arsemc fluonde ammonia, 2ASF3, 5NH3 
Easily decomp by H2O (Besson, C 1 
110 1258 ) 

Arsem^^enfafluonde mtrosyl fluonde, Asl 

Decomp by H 2 O, fummgHCl, NaOH-j-A , 
dry ether and dry alcohol with evolution 
NO Sol m cone HNO 3 , hot cone H 2 SC , 
boilmg NOCl and AsFs Insol m CCI4 ai I 
CS 2 (Ruff, Z anorg 1908,68 327) 

Arsemc fnfluonde sulphur ^e^ruchlon<3 ^ 
2AsF8, SCI 4 

Very hydroscopic Decomp by H 2 O ai 1 
NaOH Decomp by thionyl chloride, CC , 
CS 2 , abs alcohol and ether Decomp r 
hgroin, benzene and toluene (Ruff, B 19( , 
37 4520) 

Arsemc hydride, AsHs 
SI sol m H 2 O and all^ah hydrates + A , 
with subsequent decomposition H 2 O c - 
soibs Vs vol AsHa Decomp by cone acn ^ 
Absorbed rapidly by oil of turpentine, shgh f 
b> fixed oils, and not at all by alcohol, eth , 
or KOH-fAq (Gmelin ) 

Insol in KOH -h Alcohol (Meissner) 

Not more sol in alkaline solutions than a 
pure H O (Berzelius ) 

\&H Solid Insol in H 2 O, alcohol, eth , 
ind Cb (W ledei hold, Pogg 118 615) 

Insol in PI2O, sol in methylene lodi , 
xylene, 01 in cone KOH+Aq (Retgers, t 
inoig 4 40^ ) 

Arsenic hydride boron bromide, AsHs, BI 3 
1 isil\ (kconip Dccomp b> HO >- 
])i( ti ihlv sol inAsHaOiBBij Jnsol in C 
(Stock, n 1901, 34 949) 

Arsenic daodide, \s B 

Dcfoni]) ])y H () 01 ilkilics, c isil> sol n 
ihohol, (thci, c hloiofoiiri 01 c 11 bon di l- 
j)hi(l( (Bunbcigci iiid Ohilli]), B 14 2 ( 1 ^^ ) 
>«<)( itt u kc d h\ cold cone If SO4 01 y 
(old fuming HNOa 1 1 itt( 1 oxidizes n 

Winning Dccoiiij) h> p>iidiiH Sol n 
lioiling icctK inh\dnd< (lie wit t m(M\ i- 
null C Ik m Sot 1907,91 9()2 ) 

Arsenic Oaodide, Vslj 

Sol in > >2 pts boiling H/), uid solut m 
it boiled down deposits puic AsB, but it ft 
to ( ool slow 1> , dc posits (^i>st ils of Vs^Os id 
\s()I 

SI sol m IlOl-f- \(t 

Sol in POClj, PCl\ ind PB 13 (Wale 11 , 
/ uioig 1900, 26 212 ) 
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Sol m PCls (Beckmann, Z anorg 1906, 
51 110) 

Sol m SOCla, StCh and SO 2 CI 2 (Walden, 
Z anorg 1900, 25 216 ) 

Sol in SnCl 4 (Walden, Ic) 

Easily sol in AsBr* (Walden, Z anorg 
1902,29 374) 

Sol in AsClj (Walden, Z anorg 1900, 
25 214) 

Sol in alcohol without decomp 
Sol in ether, benzene, chloroform, and CS 2 
100 pts methylene iodide dissolve 17 4 pts 
Asis at 12° (Retgers, Z anorg 3 343 ) 

Arsenic pentaiodide^ Asl^ 

More or less sol m H2O, alcohol, CHCI3, 
ether and CS 2 (Sloan, C N 1882, 46 194 ) 

Arsenic caesium iodide, 2Asl3, 3CsI 

Deeomp by H 2 O, sol m cone HI+Aq 
(Wheeler, Z anorg 4 451 ) 

Arsenic rubidium iodide, 2Asl8, 3RbI 
As the corresponding Cs comp 
Arsemc sulphur iodide 
See Arsemc sulphoiodide 
Arsemc iniodide ammoma, 2Asl3, QNHa 
Insol m benzene (Bamberger and Phillip, 
B 14 2643 ) 

Ash, 4 NH 3 (Besson, C R 110 1258 ) 
Arsemc mtnde, AsN 

Easily decomp into As and N (Hugot, C 
R 1904, 139 56 ) 

Decomp by heat (Franz Fischer, B 
1910,43 1471 ) 

Arsemc sw6oxide, AsiO 

Insol in H 2 O, decomp by dil acids or 
NH 40 H+Aq 

Does not exist (Geuthei, A 240 208 ) 

Arsemc inoxide, As O 3 

‘‘White aisemc^^ exists m two modifica- 
tions a As Os, — ciy&tallmc, octahedial, 
opaque, poiceKneous, (U , jSAs O3, — amoi- 
phous, vitr( oils, “ars( 111 c glass ” 

The d£; the solubility of As O 3 

arovciy * ' , the leasons being that 

(1) the solubility of the two modifications is 
diferc nt, (2) th xt the length of time necessary 
to effect solution clifids in the two modifica- 
tions, and ( i) th it tin n is a tendency of the 
amorphous As Os to go ovei into the ciystal- 
linc stat( dining tin pioccss of solution 
aAsiOa IS ilfeo not easily moistened, especially 
when in i ])iilvoiul( nt eeindition, which is not 
the case with the ^ modihcation (Winkki, 
J pr (2) 31 247 ) 

The oldc r data 11 e ve ry iini eliable, but pos- 
sess a certain historic xl interest 

1 pt AS 2 O 3 IS sol in 10 5 > pts (Wenzel) 1134 
pts (Fischer) 11 Sb pts m tour (Klaproth) 12 2 
pts (Bucholz) 15 0 pts (Brandt Bergman) 16 0 pts 
(Vogel) 24 pts (Larnethen^) 40 pts (Pomer) 64 pts 


(Baiim^) 80 pts (Navier) 200 pta (AscM and Nasse 
1812) 640 pts (Hagen 1796) b^ing H 2 O 

Ipt AsaOjissol in 7 72 pts H2O if a 0 / ^ ^ pts ^ 
a (Guibort) m 24 pts H2O if a or 21 pts if ^ (Taylor) 
Sol m 53 3 pts. H2O at 18 75° (Ahl ) 

Sol in 30 pts H 2 O (Nnssembrook ) 

After the solution in H 2 O at 100° has been left stand- 
ing at ordinary temperatures — xx „+ 1 eo 
1 pt AszOs remains dissolved m 16 pts at 16 
and 20 pts H*0 at 7° (Bucholz) 33 pts H 2 p at 7 
(Klaproth) in 38 45 pts H 2 O after 3 days 55 pts H 2 O 
after 8 days 64 60 pts H 2 O after 2 3 weeks at 10 
(Fischer) in 33 52 pts if aAa208 was used 55 06 u 
BAa Os was used (Qmbort) m 38 pts if aAs^a ^er 6 
months 53 71 pts if ^AsiOs after 48 hours (Taylor) 
When an excess of pulverized AssOs is left to digest 
for several days with cold H 2 O— - u. 

1 pt dissolves in 50 pts (Bucholz) m 66 pt^ 
(Fischer) in 80 pts at 15° (Bergman) 
and 103 pts if B (Guibort) 96 pts at 10° (Snelman) 
96 pts at 35 6° (Hahnemann) 320 pts H 2 O at 20° 
(Aschof and Nasse 1812) 

H 2 O at 15 6° or below dissolves less than H% AsiOt 
(Dalton ) ^ ^ ^ 

To dissolve 1 pt AsiOs m 12 ^ nece^ary 

to boil an excess of AS 2 O 8 with H 2 O if 1 pt As 2 Us 1 ® 

boiled with 12 pts H 2 O considerable rem^ u^is- 

solved and even with 1 pt AS 2 O 3 to 50^0 pts H 2 O 
long contmued boihng is necessary to effect somuon 
H a clear solution saturated by long boiling with an 
excess of AS 2 O 3 is poured off and evai^rated con- 
tinuously to H Its onginal bulk no ;^208 separates 
out and the solution contains 1 pt AsaOs to 6 pts HaD 
(Fischer ) 

100 pts aqueous solution of J 8 AS 2 O 8 sat at 15° con- 
tain 0 96 pt As 208 and 9 68 pts when sat at 100° 
((guibort ) • rt 

If 1 pt pulverized As20a be digested 10 days at 19--25° 
in 5-10 pts H 2 O the solution contains 1 pt AsaOs to 50 
pts H 2 O A solution of same strength is obtained m 
days by digestmg 1 pt AsaOa m 40 pts H 2 O If 1 
pt AS 2 O 8 be immersed in 80 pts H 2 O the resulting 
solution contains 1 pt As20s to 90 pts ^ 

160 pts H O 1 pt AS 2 O 8 to 180 pts H 
pts H 2 O 1 pt As20s to 280 pts H 2 O if 
H 2 O 1 pt AsaOs to 1200 pts H 2 O and ev 
pt AS 2 O 8 IS digested at ordinary temper 
several days with 16 000—100 000 pts H 2 O a portion 
remains undissolved Pulverized ctAs20 awas set aside 
with H 2 O in closed bottles for 18 years when 1 pt 
A 82 O 3 was present in 1000 pts H 2 O a perfect solution 
was obtained when 1 pt AS 2 O 3 in 100 pts T 
AS 2 O 3 was undissolved when 1 pt As20s lu 00 pis 
H O 0 35% As 208 was undissolved so that the solution 
contained 1 pt As O 3 to 54 pts H 2 O (Gmelin ) 
Porcelaneous modification (aAs Os) is much more sol 
in H 0 than the vitreous (jSAssOs) 100 pts H 2 O at 
ordinary temperature dissolve 0 96 pt BAsaOs and 1 25 
pts a\s203 100 pts boiling H20 dissolve 9 68 pts 
j84.s O 3 and 11 47 pts aAs203 and when the tempera 
tuie of this *?oliition has fallen to 15° the solution from 
retains 1 78 pts and that from aAs 203 retains 
2 9 pts (Berzelius [citing Guibort] ) 


jSAs O 3 dissolves moic quickly and abun- 
dantly than ct AS2O3 I he same xmoiint H O 
whmh will txke up 36—^8 pts BAs O 3 at 12 — 
13° will dissolve oiilv 12-14 ])ts aAs Oj, or 
100 pts H O dissolve 4 pts jSAs O 3 and 
1 2-1 i pts aAs O 3 By long boiling with 
HO, aAsOs IS converted into BAs^iUt and 
thus xcqiurcs the solubility of the lattoi, so 
that 100 pts boiling IBO c in take up 11 pts 
As Oi But at low temperature ^ilsgO^ is 
convex ted into aAs O 3 when m e ont ict with 
H^O, so that the solution boeomos weaker 
ifter a while, ind re tains oiilv the' pioportion 
of AS )03 e oiresponding to tlie solubility of 
aAs 203 Comminution xvlueh liastens the 
rate of solubility of a \s () j without ineie asing 
the amount dissolved elimmislies the solubil- 
ity of jS As O3, IS tins IS ( Olive rte d into a \s (>3 
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by the fnction or contact with H 2 O AsaOs, 
which has been rendered opaque by NH4OH, 
and that which has been crystalhzed from an 
aqueous solution, are equally sol in H 2 O 
(Bussy, C R 24 774, A 64 286 ) 

100 pts H 2 O dissolve 1 707 pts i 3 As 208 in 
2i4 years, 100 pts boilmg H 2 O dissolve 11 46 
pts / 3 AS 2 O 3 in 3 hour^ and 11 86 pts in 12 
hours, 10 14 pts aAsoOa m 3 hours, and 10 18 
pts in 12 hours (Rose, Ann Phys ( 1 ) 36 
494 ) 

A cold sat solution which stood over excess 
•of AS 2 O 8 for 10 months at 10-20° contains 
1 2% As20s, hot sat solution a few days after 
•saturation contains 2 25-2 50% AS 2 O 8 If 
trace of HCl is present, the solution contains 
3 8% AS 2 O 8 Hot sat solution of porcelain 
mod of AS 2 O 8 contains 4 days after satura- 
tion 2 4% AS 2 O 8 at 24°, after 82 days at 14°, 
1 5%, after 4 months at 12°, 13% As20s 
(Bacaloglo, J pr 83 111 ) 

According to later experiments, 1 pt aAs208 
dissolves m 355 pts H 2 O in 1 day at 15°, 
while 1 pt i 3 As 203 dissolves in 108 pts H 2 O 
under the same conditions 1 pt aAs 20 s dis- 
solves m 46 pts H 2 O, if solution is prepared 
at 100°, and allowed to stand 24 hours at 15°, 
while 1 pt i0As2O8 dissolves in 30 pts H 2 O 
under the same conditions (Buchner, N 
Rep Pharm 22 265 ) 


100 pts H 2 O dissolve pts a4LS208 and ^\.S 20 ^ 
at ordinary temperature 


Time 

aAa Os 

jSls O 3 

1 hour 

0 023 

1 589 

3 hours 

0 088 

2 35b 

6 hours 

0 353 

3 666 

12 hours 

0 364 

3 361 

24 hours 

0 956 

0 306 

2 days 

1 627 

2 b29 

4 days 

1 814 

2 429 

1 week 

1 ()73 

1 7bl 

3 weeks 

1 770 

1 713 

2H years 

1 712 

1 707 


In the solution of iS\.s 203 , octahcdialci>s- 
tals were deposited on the sides of the vessel 
after 12 hours, which continued to inciease 
There was no such deposit m the ease of 
aAs203 

From the maxima in the above table, 100 
pts H 0 can dissoKe i 7 jits (3\syOz ami 1 7 
pts aAs 203 at ordinaiy tcmpei xtuic 

100 pts boiling H C) dissolve 11 4b pts 
i 3 As 203 and 10 140 ])ts a Vs O 3 in :> hours, 

11 86 pts i 3 As 203 and 10 17b pts a Vs O m 

12 hours (01 Winkloi, T pi (2) 31 247 ) 
100 pts H 2 O dissohe 1 7o pts of a thud 

modification (hexagonal ciybtalhne) at 01 - 
dinary temperature, and 2 7j pts it 100° 
(Claudet, Chem Soc (2) 6 179 ) 
i3As208 dissolves more lapidly in HCl+Aq 
than aAs208 (Schultz-Sellac, B 4 109 ) 


While 100 cem H 2 O dissolve 0 8507 g 
j 8 As 208 at 18 5°, 100 cem H 2 O contair ig 
1 3195 g HCl dissolve 1 1513 g /SAss 8 , 
contaimng 6 09 g HCl, 1 2724 g Ms 3 
(Chodounsky, Listy Chemick4, 13 114 ) 

100 cem H 2 O dissolve 1 495 g As 20 a it 
15° (Wood, Chem Soc 190^ 93 412 ) 
Solubihty of crystalhne AsoOs m H 2 O 
1 1 of the sat solution contains at 
2 ° 15° 25° 39 8 ° bpt 

12 006 16 566 20 384 29 302 60 +g A» >3 
(Bruner, Z anorg 1903, 37 456 ) 

Much more easily sol m many acids t] n 
in H 2 O Easily sol m fuming H 2 S 4 
(Schultz-Sellac ) 

100 pts dilute H 2 S 04 -f"Aq of various 
strengths dissolve at t° 


t® 

Pts 

jSAsjOs 

t® 

Pts 

jSAs Os 

Ratios 
amts < 
solved 
80® 1£ 

0 

0 

00 

1 0195 

18 6° 

0 5422 

1 88 


1 3664 


0 7203 

1 89 


1 1933 


0 6522 

1 84 


(Chodounsky, I c ) 


Decomp by HNO 3 or aqua regia into As 5 
Sol in H P 04 - 1 -Aq (Bergman ) 

More sol in HCl+Aq than in H2SO4, )r 
HNOs+Aq, and still less in HC 2 H 8 O +A 
Solubility in HCl+Aq 


Cone of HCl+Aq 

Grams of As O 3 per 10( 
of solution 

0 46N 

1 52 

0 98N 

1 41 

2 03N 

1 17 

3 13N ! 

1 11 

3 SIN 

1 1. 

5 32N 

2 20 

b SON 

5 11 

7 85N 

12 2S 

9 17N 

IS lb 


4s the concentiation of the acid iruica a, 
the solubihty of the oxide dtci oases, i m i- 
rnum being reached when the concentrat n 
of the solvent is about 3 2N Beyond t s 
point, an increase in the coneentiatiun of e 
solvent leads to a coiicspondmg incicise n 
the solubility (Wood, Che in Soc 1908, \ 

41.) 

Insol in liquid CO (Buihnei, / i)Ii 3 
Ch 190b, 64 b74) 

Easdy bol in cold 11 C Oj+Aq (Jh 
man ) 

When pulveiizcd, it disbolvcb 111 hot H C '4 
+Aq, but sepal ates out on cooling 
Easily sol in hot benzoic acid+Aq 
Sol in tartaric acid+Aq 
Easily sol m alkali hydrates, or caibona s 
+ ^q 
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Easily sol in NH4 arsemte-fAq at 70-80°, 
ciystallizing out on cooling (Berzelius ) 

Sol m hot K2C204+Aq 
Sol m AsCls (Penney and Wallace ) 
More sol m Na2B407+Aq than m H2O 
Very si sol in absolute alcohol (Vogd) 

Sol m 80 pts highly rectified spirit (Wenzel ) 
When 1 pt powdered AsaOs is digested 30 days in 
10-40 pts alcohol a solution is formed containing 1 pt 
AsaOs to 60 pts alcohol when 1 pt AsaOs is digested 
with 60-160 pts alcohol a solution is formed containing 
1 pt AsaOs to 124-140 pts alcohol (Fischer ) 

Sol m 70-80 pts alcohol (Thompson.) 

Alcohol dissolves 0 446 pt ^AstPs (Bose, 
A Phys (1) 62 455 ) 


100 pts alcohol dissolve pts, AS2O3 


Vol % of 
alcohol 

aAssOs at 
15° 

aAsaOs at 
b pt of 
alcohol 

3 As 208 at 
15° 

56 

1 680 

4 895 

0 504 

79 

1 430 

4 551 

0 540 

84 



0 565 

86 

0 715 

3 197 


88 



0 717 

100 

0 025 

3 402 

1 060 


(Girardin, J Pharm (3) 46 269 ) 


100 pts absolute alcohol dissoh e 0 446 pt 
jS^soOsin 2H years (Winkler, J pr (2) 31 
347) 

Nearly insol m ethei 
100 pts ether dissolve 0 454 pt Ms^Og 
(V inlJer ) 

Ether extiacts 1 mg As O3 from sat 
As203+A.q for every 15 cc ether used, less 
IS extracted when the solution is acidified 
with HCl, md almost none if acidified with 
H SO4 or H C4U6 (Selmi, B 13 206 ) 
a AS2O3 IS sol in 50 pts boiling mtrobenzol 
^\s20i IS insol in boiling mtrobenzol (Auer- 
bach, Z :: 1^03,37 353 ) 

^ Vs 0 - in oil ot tui pontine, but 

aAs O3 IS insol thtrciii a As O3 is very si 
sol in benzene or ])cti oleum ethei, but moie 
sol in methyl iloohol, cthvl alcohol, ethei, 
01 chlorofoiin (Sdini ) 

100 pts OS2 dissolve 0 001 pt /JAs 20 s in 
2H yeais (^^ inkle 1 ) 

81 sol in tlic t itty oils 

1000 pts ustor-oil dissolve I li])ts As^O? 
at oidinaiy tc in})( ratine, and 9 pts at boiling 
tempciituu 1000 pts other oils dissolve 
0 b-0 8 pt Vs (>3 in tin ( old, and ibout 1 7 
pts on boiling ( Hcr/< has ) 

Insol in cliiiioline or inilinc (HolTmann, 


A ch (^)9 lU, 1(>0) 

Model itclv sol in chinolin (Beckmann 
anil Gibcl, / uioig 1006, 61 230 ) 

Insol m icctonc (Naumann, B 1904,37 
4329) , (iLidm lun, C C 1899, II 1014 ) 

80 I in amvl alcohol and is divided between 
it and H 2 O in the constant ratio of 1 5 47 
at 25° (Auerbach, Z anorg 1903, 37 376 ) 


Mm ArsenoUte 


Arsenic inoxide pen^oxide, 3 As‘) 03 , 2As Os 
-fSHaO 

Decomp by H 2 O (Joly, C R 100 1221 ) 
2 As-> 03 , As Os+H O Decomp b> HoO 
(Joly ) 

As') 08, As.06-hH20 (Joly ) 

Arsenic ieiroxide, AS 2 O 4 
SI sol m H O from which it is paitially 
pptd by alcohol More easily sol in alkali 
carbonates or HCl-|-Aq Most easily sol in 
NaOH or KOH+Aq (Heibst, Dissert 
1894) 

Arsemc pmtoxide, AS 2 O 6 

Dehquescent in moist air, slowly sol in 
H 2 O, formmg H 3 ASO 4 , which see Easly sol 
in alcohol, much more sol in alcohol than 
As20s Very si sol m the fatty oils, 100 pts 
of oil dissolving 0 2 pt AS 2 O 6 in the cold, and 
1 pt with partial decomp on boding (Ber- 
z^us ) 

1000 pts boding poppy-od dissolve 27 pts 
AS 2 O 6 , 1000 pts boding castor-od dissolve 34 
pts AS 2 O 6 (Heimpel and Grundner ) 


-I- 4 H 2 O Solubdity in HoO at t° 


t° 

Pts H8 As 04 
inlOO pts 
solution 

t° 

Pts H 3 ASO 4 
m 100 pts 
solution 

—55° 

69 9 

—6° 

80 0 

—50 

70 9 

0 

81 0 

—45 

71 9 

+5 

82 1 

—40 

72 9 

10 

S3 3 

—35 

73 9 

15 

84 7 

—30 

74 9 

20 

86 3 

—25 

75 9 

25 

88 0 

—20 

76 9 

30 

90 1 

—15 

—10 

77 9 

78 9 

35 

92 8 


(Menzies and Potter, J Am Chem t>oc 1912, 
34 1464) 


-fVaH O Solubdity in H O at t° 


t° 

Pts HsAsOi in 100 pts 
of solution 

+ 10° 

SS 1 

20 

SO 1 

^0 

so S 

40 

90 5 

50 

01 2 

60 

01 0 

70 

02 (1 

80 

03 2 

90 

0 3 s 

100 

04 1 

110 i 

05 0 

120 1 

05 () 

130 1 

00 2 

140 

06 S 


(Menzies and Pottei, J Am Chem boc 1912, 
34 1464) 
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AS0O6+4H2O and 3AS2O6+5H2O are the 
only hydrates that can be isolated (M enzies 
and Potter ) 

JSee also Arsenic Acid 

Arsenic ^noxide, mth alkali haloid 
See Arsemte, alkah haloid 

Arsenic sulphur inoxide, AS2O3, SO3 

Deliquescent, decomp by H2O (Adie, 
Chem Soc 65 157 ) 

AS2OS, 2SO3 As above (Adie ) 

AS2O3, SSOs (^eber, B 19 3186) 

AS2O3, 4S08 As above (Adie ) 

AS2O8, 6SO3 (Weber ) 

AS2O3, SSO3 As above (Adie ) 

Arsenic oxychlonde, etc 
See Arsenyl chloride, etc 

Arsenic phosphide, AsP 

Decomp by H2O Not attacked by cold 
H0SO4 or HCl, and only si sol therein on 
warming Easily decomp by HNOs, KOH, 
NaOH, Ba02H2+Aq Insol m alcohol, 
ether, chloroform, si sol m CS2 
P2AS3O2 Product of action of H2O on 
above compound, which it resembles (Jan- 
owsky, B 6 216 ) 

Arsenic mo^oselemde, As2Se 

Insol m most organic and inorganic sol- 
vents Sol very slowly in cone HCl and 
H2SO4 Sol in boiling alkali hydroxides +Aq 
(Szarvasy,B 1897,30 1245) 

Arsemc ^nselemde, A.S2S3 

Partially sol in KOH+Aq if boiled with it 
for a long time (Uelsmann, A 116 123 ) 

Arsemc p(?7?iaselemde, As Se^ 

In sol in most solvents, as cone HCl Sol 
in alkali hydrates and sulpho-hydrates+Aq 
(Szarvasy, B 1895, 28 2655-2656 ) 

Insol in H O, in dil acids and in cone HCl 
SI sol in waim HNOs+Aq Oxidized by 
cold fuming HNO3 Sol in alkalies and in 
hot alkali carbonates 4- \q Insol in alcohol, 
ether, CS , etc (Clever Z inorg 1895, 10 
129) 

Arsemc selenosulphide 
S(e Arsenic sulphoselenide 
Arsemc sulphide, XssS 

Ppt Insol in ^<H40H or in coloiloss 
(NH4) 8+Aq feol in yellow NIl4SH+Aq 
(Scott, Chem Soe 1<)00, 77 052 ) 

Arsemc disulphide, As S 

Min Realgar Difficultly sol in ilkali 
sulphides + A. q Pirtly dissolved by KOHH- 
Aq vith decomposition Sol at 150° in i 
sealed tube in NaliCf^s+Aq, and erystillizes 
out on cooling fStnarinont \ ch (3) 32 
15S) 


Arsemc insulphide, AS2S3 
Insol m H2O when prepared m the dry wa , 
but when prepared moist is very liable to > 
into the colloidal modification mention I 
below Insol in H2O contaimng H2S y 
HNO3, HCl, H2C2O4, HC2H3O2, H2C4H4( 
CO2, NH4CI, KNO3, (NH4)2S04, MgSC 
(Bontigny ) 

Insol in H2O Traces are dissolved I 
H2S+Aq SI decomp by boihng with H2' 
or long contact with cold H2O (Fresemus 
1 1 H2O dissolves 2 1 X 10“® mols ppt 
AS2S3 at 18° (Weigel, Z phys Ch 1907, fi 
294) 

Insol in dll acids Insol in cold, ai 
scarcely attacked by hot cone HCl+Aq 
Easily decomp by HNO3 or aqua regia 
Easily sol m cold KOH, NaOH, or NH4O 
+Aq, also m alkali carbonates, or sulphates 

in hot KHSOs+Aq 

Sol m citnc acid, and alkali citrates + A 
(Spiller ) 

Slowly sol m cold 2% Na2B407+A 
Easily sol on heating (Materne, C C 190 
II 557) 

Insol in CS2 
Min Orpiment 

AS2S8 may also be obtained m a colloid 
form, sol in H2O Sat solution contai 
34 46% AS2S3, it IS decomp by standing, bi 
may be boiled without ro ct'" ^ decoi 
position, most acids and many salts ppt As2i 
(Schulze, J pr (2) 25 431 ) 

The following solutions cause pptn 
AS2S3 in a solution of the colloidal rnodific 
tion, when added in the given state of dil 
tion — 


HCl+Aq 

1 

55'5 

HNOg+Aq 

1 

27 () 

H2S04+Aq 

1 

25'i 

H2S03+Aq 

1 

HS 

H2C204+Aq 

1 

b') 

H3P04+Aq 

1 

2() 

HC H3O +Aq 

1 

0 IS 

Iv &04+Aq 

1 

7 () 

Na SO4+ Aq 

1 

12<) 

(INH4) &04+Aq 

1 

ISS 

CaS04+ Aq 

1 

27S0 

MgS04+Aq 

1 

2() ,0 

ZnS 04 + Iq 

1 

>>: 5 () 

MnS04+ Aq 

1 

2S()() 

NiS04+Aq 

1 

>D() 

I(S04+ Aq 

1 

2 >S() 

VI (804)3+ Vq 

1 

52()()() 

lbS04+ \q 

1 

799 

KCl+Aq 

1 

1 w 

l\Br+Aq 

1 

10, 

Jvl+ Aq 

1 

Ay 

Iil+Aq 

1 

127 

NiCl + Aq 

1 

212 

NH4C1+Aq 

1 

207 

B iCb+Aq 

1 

2Sf)0 

CaCl +Aq 

1 

4370 

MgCl +Aq 

1 

10000 
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FeCls+Aq 

1 

50000 

AlCl 3 +Aq 

1 

83000 

CrCl 3 +Aq 

1 

20000 

KNOs+Aq 

1 

84 

NaNOa-f-Aq 

1 

117 

NH4N03+Aq 

1 

138 

Ba(N 03 ) 2 +Aq 

1 

2080 

KClOa+Aq 

1 

88 

CaH 2 (C 03 ) 2 +Aq 

1 

3120 

K 2 G 2 H 406 "f'Aq 

1 

85 

K 2 C 2 O 4 -f- Aq 

1 

81 

NaCaHsOad'Aq 

1 

78 

TJrea+Aq 

1 

25 

(NH 4 ) 2 Fe(S 04 ) +Aq 

1 

1160 

K 2 Al 2 (S 04 ) 4 +Aq 

1 

50000 

K2Fe2(S04)4+Aq 

1 

55500 

K2Cr2(S04)4-fAq 

1 

25000 

K4Fe(CN)6+Aq 

1 

67 

KsFe(CN) 6 +Aq 

1 

81 


Cold cone solutions of bone, arsenious, tar- 
taric, benzoic, and salicylic acids, also cane 
sugar, 01 chloral hydrate cause no pptn Ab- 
solute alcohol and glycerine may also be 
mixed with the solutions without causing 
pptn (Schulze, J pr (2) 25 442 ) 

-I-6H2O, decomp completely mto AS 2 S 3 
under a pressure of 6000 to 7000 atmos 
(Spnng, Z anorg 1895, 10 186 ) 

Arsenic peniasulphide, As 85 
Insol in HO Sol in NH4OH, KOH, 
NaOH-l-Aq, and solutions of alkali sulphides 
and carbonates Sol in BaO H2, and Ca 02 H 2 
"f Aq 

Sol in citiic acid, and alkali citrates +Aq 
(Spiller ) 

Alcohol dissolves out S on boding (Ber- 
zelius ) 

Sol in alkali ai senates +Aq (Nilson, J 
pr (2) 14 155 ) 

+H 2 O (Nilson, Zc) 

Arsemc Znsulphide, with M S 
See Sulpharsemtes, M 

Arsemc pcnZasulphide, with M S 
bee Sulpharsenates, M 

Arsemc sulphobromide, AsS Bi 3 = \sSBi -f 
SHi 

Dccoinp })y HO (H iiin ly, Chun Soc 
33 2S4 ) 

Arsemc sulphochloride, As S Cl 

Slowly <1( coin]) by boiling H O Sol inhot 
AsCl 5 wit bout <l( < oinj) (Ouvi nd, C II 116 
151() ) 

AsS C 1 l)((()in]) b> 110 Sol in 

N}l 4 ()II, uid illv ill ( iibon it( s-f-Aq (Ouv- 
1 lid ) 

WS Cl Slowly diioinp by boiling II () 
Sol in ilkali ( nbonitis iiid in NHAIH+Aq 
(Ouvi lid, C U lS<)b 116 1517) 

Arsemc sulphoiodide, AsS I 
Insol in ibohol, chloioforin 01 eaibon di- 
sulphide (Schiuidd, J pi (2) 23 4S0 ) 
lormula is piob ibly As Sj, Asis 


Slowly attacked by HCl+Aq, somewhat 
more easily by HNOs+Aq Easily sol in 
KOH, or NH 40 H-hAq (Schneider, J pr (2) 
34 505) 

2 Asl 3 , SIo Decomp on air (Schneider, 
J pr (2) 36 509 ) 

AS 4 S 6 I 2 Less sol in CS 2 than Asia (Ouv- 
rard, C R 117 107 ) 

AS 0 SI 4 (Ouvrard ) 

See also Arsenyl sulphoiodide 

Arsemc sulphoselemde, As 2 SeS 2 
Easily sol in cold NH 4 SHd-Aq Nearly 
completely sol in (NH 4 ) 2 C 08 +Aq (v Ge- 
richten, B 7 29 ) 

As 2 SSe 2 More difficultly sol than the pre- 
ceding comp mNHiSH-f-Aq (v Genchten ) 
As 2 Se 2 Ss Sp gr =6 402 at ca 750° 

1 Insol in most solvents Easily sol in al- 
kali hydroxides and sulphides +Aq (Szar- 
vasy, B 1895, 28 2661 ) 

As SesSa Sp gr =11 35 at 550-600° 

Insol m most solvents Easily sol in 
alkali hydroxides and sulphides 4 - Aq (Szax- 
vasy, B 1895, 28 2659 ) 

Arsemc tellunde, AsaTca 
Sol m HNOs and HNOs +HCH- Aq (Op- 
penheim, J pr 71 266 ) 

As 2 Tes As above (Oppenheim ) 

Arsemc acid, anhydrous, AJ 32 O 6 
See Arsemc penZoxide 

ATeZaarsemc acid, HAsOs 
Slowly sol in cold, quite easily sol in 
H 2 O, with considerable evolution of 1 
and conversion into H 3 ASO 4 (Kopp, A 
(3) 48 196) 

OrZhoarsemc acid, H 3 ASO 4 
Sol m H 2 O, with absoiption of heat 
1 pt As Os dissolves m 0 405 pt HoO at 
12 5°, or 100 pts H O dissolve 244 81 pts 
As O 5 at 12 5° (Vogd) 

Sol in0 5pt HO (Ihdnard) 

Sol in 6 pts cold H O, and moic quukly in 

2 pts hot H O (Buchol/ ) 

100 ptb HO it 15 56° dissolve 150 pts 
As Os (Uic'bDict) 

H 3 As 04 +Aq sat it 15° (ontiins 15% 
As Ot 


Sp gi of ll 3 Ab 04 +A(i it 15° a=si) gi il 
Cf IS Ab ( > b = s]) gi if % IS H<}As( >4 


C 

a 

b 

% 

a 

b 

5 

1 042 

1 0117 

45 

1 540 

1 3071 

10 

1 ()S5 

1 01)90 

50 

1 015 

1 4617 

15 

1 Id 

1 lObl 

55 

1 742 

1 5320 

20 

1 187 

1 1457 

bO 


1 bOSl) 

25 

1 245 

1 1SS2 

()5 


1 6010 

10 

1 10b 

1 2d2 

70 


1 7827 

li 

1 378 

1 2S40 

75 



40 

1 453 

1 11S2 





(Schiff, A 113 ISI, calcLil itcd by GciHch, 
Z anal 27 303 ) 
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less sol m HC 2 H 30 i+Aq The nex ral al- 
kalme-earth arsenates are less sol m H 4 OH 
-f-Aq than m H 2 O, but more sol m ^ [ 4 CI+ 
Aq (Field) The alkali arsenates ari ^ol in 
hot glycerine (Lef^vie, C R 108 ] 58 ) 

Aluminum arsenate, Al 2 (As 04 )‘> 

Ppt Insol in H 2 O; difficultly sol i acids 
(Coloiiano, C R 103 273 ) 

Insol in acetone (Naumann, B 1 )4, 37 
4328) 

2 AI 0 O 3 , 3 AS 2 O 6 Nearly unattac d by 
boiling H 2 O, sol in dil acids (Lef< re, A 
ch ( 6 ) 27 5 ) 

Alummum potassium arsenate, 2 AI 2 O 3 K 2 O, 
3 AS 2 O 6 
(Lef^vre ) 

Aluminum sodium arsenate, 2 AI 2 O 3 , N‘a20, 

3\s Oo 
(Lef^vre ) 

Ammomum arsenate, (NH 4 ) 8 As 04+3 2 O 
Difficultly sol in H>0 Less sol l H 2 O 
than (NH 4 ) 2 HA 8 O 4 (Mitscheihch ) 

Insol in liquid NH 3 (Fiauklm, i* 1 Ch 
J 1898,20 826) 

Ammomum hydrogen arsenate, 

(NH 4 ) H^s 04 

Fffiortsces, giMng olT MTj inou ol m 
H O thin (NHOsVsO, (Silkowski I pi 
104 129 ) 

Insol in lutone (lulrniuu, C ( 1899, 
IT lOU) 

Ammonium rf^hydrogen arsenate, 

NHJl 

\<)t (ffk)t( s( ( nt \(n sol m II () 
Ammomum barium arsenate, MIiHi sC 4 -f 

ijll 0 

Sol l)\ 10 <l i\ s ( ont H t 111 1 )9I |)l no, 
in ISjS-yJ pts ol i inixfuK ol 1 j>l \I Oll-f- 
\q ind i ])tM II O in 227 pts ol i lution 

ol 1 pt N H i( 1 in 10 pts 11 () md 211)0 

pts oi L solution ol 1 pt Nll,( 1 III 0 pts 
MliOIi f \(i ind (>() pt^ II O (1 ItMf, 
\ ( h 1V)2, (()j 27 1 i j 
( \ I i i) B 1 1 1 ( \s( > 1 ) 1 llloK s( ( nt I nsol 

in II O ( isiK sol ni (ill 1 1 Nt ) I \(i ( B m- 

tn inn, \i ( li Bli 11 in 36 >() I 

Ammonium calcium arsenate, M 1 1 ( 1 sOid- 
1 II O 

1000 pts piiK II O dis^oKi 0 20 tins 
silt, 1000 pts \ I I4C l-h ^0 • ^ nnnu >0 pts 
MIjCl) <lissol\( 1 15 pts tins silt ^ 0 ptb 

IlO + lOOpts NIIiOIl isj) gi -OS );dib- 
sohiOOlpt this Slit fin Id, (linn n 11 
0 ; 

Soliihit bv 10 d ii s’ cont i( t in 21()7 1 HjO 
It 1’)"’, in iSl Jits ^TIlCl+^q (1 7), in 
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43478 pts NH40H+Aq (1 3), m 10570 pts 
NH4C14'NH40H+Aq (1 10 60) (Lef^vre, 
A ch 1892, (6) 27 13 ) 

+6H2O Sol in hot, very si sol in cold 
H2O, si sol in NH4CI, and NH40HH-Aq 
(Wach,Schw J 12 285) 

+7H2O (Bloxam, C N 64 163 ) 
(NH4)2CaH2(As04)2 Efflorescent Insol 
in H 0, easily sol in dil HNOs+Aq (Bau- 
mann, Arch Pharm 36 36 ) 
(NH4)Ca3H2(As04)8+3H20 
(NH4)Ca6H6(As04)6+3H O (Bloxam, C 
N 64 163) 


Ammonium glucmum arsenate, NH4GIASO4 

+4MH2O 

More stable than the correspondmg potas- 
sium salt (Bleyer, Z anorg 1912, 76 291 ) 


Ammonium iron (f ^mc) dtliydrogen arsenate, 
NH4H2ASO4, FeAs 04 
Hydiolyzed by H2O 

Sol m cold cone HCl, hot HNOs, hot dil 
H2SO4, and in hot arsenic acid-l-Aq contain- 
ing 75% arsemc pentoxide 
Sol in hot cone NH40H-|-Aq Completely 
hydrolyzed by caustic alkalies 
Insol m cone NH4Cl-f-Aq and in 50% 
acetic acid (Curtman, J Am Chem Soc 
1910,32 628) 


Ammomtun magnesium arsenate, 

NH4MgAs04 

SI sol m H2O Sol m acids 
Anhydrous salt is sol in 2784 pts H2O at 
15^ in 15,904 pts NH40H-|-Aq (1 3) (0 9b 
sp gr ), in 1386 pts NH4C1+Aq (1 70), in 
886 7 pts NH4C1+Aq (1 7), in 3014 pts 
NH4CI (1 pt)+NH40H (0 96 sp gr) (10 
pts )4-Aq (60 pts ), m 32,827 pts magnesia 
mixture (Fresemus, Z anal 3 206 ) 
Anhydrous salt IS sol in 4389 pts NH4NO8 
-f Aq (1 50), in 2561 5 pts KCl+Aq (1 
165) , in 1422 pts ammomacal solution of 3 5 
g tartaric acid m 250 cc H2O, m 933 5 pts 
ammomacal solution of 2 5 g citnc acid in 
250 cc H2O (Puller, Z anal 10 62 ) 
H-HH20 

Sol in 2656 pts H2O at 15°, in 15,038 pts 
NH40H+Aq (1 3) (0 96 sp gr ) , m 844 pts 
NH4CH-Aq (1 7), in 1315 pts NH4CH-Aq 
(1 70), m 2871 pts NH4CI (1 pt ) +NH4OH 
(0 96 sp gr ) (10 pts )+Aq (60 pts ) (Fre- 
semus ) 

1000 pts pure H2O dissolve 0 14 pt salt, 
1000 pts NH4Cl-}-Aq (contaimng 100 pts 
NH4CI) dissolve 0 95 pt salt, 900 pts H2O 
-1-100 pts NH4OH (sp gr 0 880) dissolve 
0 07 pt salt (Field, Chem Soc 11 6 ) 
-I-6H2O SI efflorescent SI sol in H2O 
Very si sol mNH40H-j-Aq 


Solubility of NH4Mg\s04+6HoO in H2O and NH4 salts -j-Aq 
Grams salt dissolved m 100 g solvent 



H2O 

5% 

NH4N03+Aq 

6% 

NHiCl-hAq 

NH4OH 
ipt NH4OH+ 
Aq (0 96) 4*4 pts 
HaO 

4/0 JNJI4UJ14- 
Aq4-5% 
NHiCH-Aq 

4% NJt3L4V* 

Aq +10% 
NH4C1+Aq 

0° 

0 03388 

0 09216 

0 08397 

0 00874 



20 

0 02066 

0 11358 

0 12284 

0 00958 

0 01331 

0 03165 

30 


0 11758 

0 11264 




40 

0 02746 

0 13936 

0 19016 

0 01173 



50 

0 02261 

0 1S945 

0 18889 

0 01005 



60 

0 02103 

0 21115 

0 21952 

0 00902 

0 04691 

0 05353 

70 

0 01564 

0 18880 

0 22092 

0 00949 



80 

0 02364 

0 18945 

0 23144 

0 00912 




(Wenger, Dissert 1911 ) 


Ammonium manganous arsenate, 
NH4Mn\s()4+bH20 

N(aily insol in (old HjO, easily sol in dil 
acids, insol in diohol (Otto, J pr 2 414) 


of a mixtme of 1 pt NH4CI in 7 pts H O, 
and m 1519 pts of i solution of 1 pt NH4CI 
in 10 pts NH40H-|-Aq and bO pts H O 
(lefevio, A ch 1892, (b) 27 13) 


Ammonium sodium arsenate, NH4N 1HASO4 
H-4H 0 

Sol in HO (Uilsiiiann, Z(it f ges Nit 
23 347 ) 

Ammonium sodium hydrogen arsenate, 

{NH4)3N i3Hf(As()4)4+bH,0 

Sol in H 0 (1 ilhol and Sdulc lens, C R 

94 b49 ) 

Ammonium strontium arsenate, NH4hi ^s04 

Sol by 10 days' contact in 3229 pts H O, 
in 11,586 pts dll NH40H-1-Aq, in 199 pts 


Ammomum uranyl arsenate, NH4(U02) \s04 
-|-icH20 

Insol in H O, HC 1H() , ind silmc solu- 
tions as NH4C1-|-Aq sol m miner il acids 
(Puller, Z inal 10 72 ) 

Ammonium vanadium arsenate, 

NH4(V02)2 As 04, and (NH4)iHAfi04 + 
2(VO ) H As()4 

Sf t Arseniovanadate, ammomum 

Ammomum arsenate tellurate 
Nee Arsemotellurate, ammomum 
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Antimony arsenate 

Insol in H2O , insol in acids after ignition, 
but when fresh is sol in cone boihng HCH- 
Aq, and si sol in HNOs+Aq (Dumas ) 

Banum arsenate, Ba3(As04)2 

1000 pts pure H2O dissolve 0 55 pt 
Ba3(As04)2, 1000 pts NH4C1+Aq (containing 
50 pts NH4CI) dissolve 1 95 pts Ba3(As04)2, 
900 pts HnO+lOOpts NH40H+Aq (sp gr 
=0 88) dissolve 0 03 pt Ba3{As04)2 (Field, 
Chem Soc 11 6 ) 

Sol m cold HNO3, and HCl+Aq (Berze- 
lius), H2C4H40fl, and HCaHsOo-j-Aq (An- 
thon ) 

Solubility in H2O is not increased by pres- 
ence of NH4, Na, or K salts (Laugier ) 

Not pptd in presence of Na citrate 
(Spiller ) 

+IMH2O (Salkowsk>, J pi 104 129) 

Baxmm hydrogen arsenate, BaHAs044- 
IJiHO 

Very si sol in H2O, but decomp thereby 
into Ba8(As04)2 and BaH4(As04) (Berze- 
lius ) 

bl sol in cold ac ids 

+H2O SI sol m tithci BaCb+Aq 01 
NaHAs04+^q (MaumeiwS, J B 1864 
2^7 ) 

Banum ^(irahydrogen arsenate, B iH4( W)4)2 

+2H 0 

Eisilv sol in H 0 (bcttcibdg, Hci/ T B 
26 20l> ) 

Diffu ulth sol in little, but dt comp b\ much 
If 0 Easih sol in HCl-f Vq less eisily in 
lie list) + \q fllorniinn, Disscit, 1879 ) 

Banum arsenate, acid, H i( ) 2\s(> *f4n () 

\ t r\ si sol III H t) i Mits( h( 1 li( h ) 

Banum p//roarsenate, B i > 

Insol in II () bill (1( ( onip tb(i(b\ into 
BiH \s<)i f H 0 tl «fi\n C H 108 1())S ) 

Barium potassium arsenate, B il\ \s( ), 

si <l<<onip b\ (old H () 1 i|>i(ll\ sol III 

(111 Kids I I ( f( \ 1 ( \ ( li (UJ 27 1 ) 

Banum sodium arsenate, Bi\i\s (),4 

OH 0 

(Joh,( K 1SS7 104 17()J ) 

Banum arsenate chloride, diii' \s()p P t( 1 
Insol in II () sol 111 dll n\() B \(| 

( 1 ( ( h 11 In I ( b 66 \72 ) 

Bismuth arsenate, basic, Bi \sO, iBi () 

Insol in H <> Sol III iniiH i d Kids 
(( i\ 1//1 in// (h it 14 2SO ) 

>Bi(), 2\s() 4-SH() Min RhuqU 
1 isih sol in H( 1+ Vq si sol in H\(» -f 

Aq 


Bismuth arsenate, BiAs04+}4H20 
Insol in H2O Insol in HNO -Aq in 
presence of H8ASO4, or alkali arsena s-fAq, 
sol in HCld-Aq (Salkowsky, J ir 104. 
129) 

Not wholly msol m )3-fAq 

(Schneider, J pr (2) 20 418 ) 

Very sol in HsAs04+Aq (Dum ) 

Insol m Bi(N08)s+Aq (Dumas 
Sol m Bi(N03)3+Aq (Salkowst ) 

Insol in cone Bi(N03)8+Aq con umng a 
small quantity of HNO3 (Schneide ) 

Bismuth copper arsenate, Bi Cu2fti' 

=Bi208, 20CuO, 5As205-i-22II'i 
Mm M^xite Decomp by dil H 63+ Aq 
into insol B1ASO4, and Cu3(As04 , which 
goes into solution (Dana ) 

Bismuth uranyl arsenate, Bi2(AsO< , 
SBlOsHs, (tJ02)8(As04)2 
Mm Walpurgite 

Cadmium arsenate, Cd8(As04)2 
Ppt (Salkowsky, T pr 104 129 
2CdO, AS2O6 (I ef^vre, C R 11 405 ) 
5CdO, 2AS2064-5H O Ppt (Sa owsky ) 

Cadmium pyroarsenate, Cd AsiO? 

(de Schulten ) 

Cadmium hydrogen arsenate, C( IASO44- 
H O 

D(Comp by H O (Diriul, B 12 1279) 
C(1H4( \s04) +2H O D((oinp > oxetsa 
of II O (do Schulte n, Bull bex ( 1 47 i ) 

Cadmium potassium arsenate, 2( (>, K^O, 
Vs 0 

(I (ftM( C R no 40") ) 

Cadmium sodium arsenate, ( d( JNiO, 
As 0 

blowh sol in dll Kids ( I ( t( ( R 

110 It) > ) 

2( do, 1\ i O, iVs O (I (((\i( 

Cadmium arsenate bromide, »( (VsOH 
( (IBi 

Sol in v(i\ (111 H\()j f \(j (d( luilti II 

Bull S<)( ( •t) 1 \72 I 

Cadmium arsenate chloride, »( ,(\s(),) 

( d( 1 

Sol in \ ( i \ dll II \ ( ) I ( \(j (d( < lnilt< 11 1 

Caesium arsenate, ( s O J \ s O j I O 
Ppt (I pill inn / inoi^^ P)l() >6 211) i 
Calcium arsenate, ( i,(Vs(),) 1 il ) 

Ppt Insol in 11 0 sol in Il| s( >4 p V<| 

I K()ts( houlx \ , I pt 49 ISJ ) 

Calcium pyroarsenate, C i \s () 

blowh dcconip b> cold H O inti iHAs< >4 
+ 0 jH ( > ( I ( ft vn ) 
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Calcium hydrogen arsenate, CaHAs04+ 

HHoO 

Insol in HaO (Debray, A ch (3) 61 419 ) 
+H2O Mm Haidmgente Easily sol m 
acids 

+2J^H20 Mm Phannacohte Easil} sol 
in acids 
+3H2O Inso 
or H3As04+Aq, 

NH4C2H3O2, anc 

Calcium ie^mhydrogen arsenate, 

CaH 4 ( ASO4) 2 
Sol m H2O (Graham ) 

+H0O SI sol m H2O Decomp by 
much hot H2O into H3ASO4 and Ca3(As04)2 
(Hermann, Dissert 1879 ) 


I mHoO,sol mHCl,HN08, 
also m (NH 4 ) 2 S 04 , NH 4 NO 3 , 
[NH4C1+Aq (Pfaff) 


Chromic arsenate, 2Cr20s, SAsoOs 
Insol in H2O and cone boilmg acids (Le- 
f^vre, A ch (6) 27 6 ) 

Chromic potassium arsenate, 2Cr208, SKaO, 
3 As‘> 06 
(Lef^vre ) 

Chromic sodium arsenate, 2Cr203, 3Na«0, 
3AS2O5 
(Lef^vre ) 

Cobaltous arsenate, basic, 4CoO, AS2O6 
Easily sol m acids (Gentele, J B 1861 
359) 

Go(CoOH)As 04 Insol m H2O, difficultly 
sol m acids (Coloriano ) 


Calcium iron (feme) arsenate, 6CaO, 4Pe208, 
5AS2O6+15H2O (?) 

Mm Arsenwsidente Sol in acids 

Calcium magnesium arsenate, CafiH2(As04)4, 
Mg 6 H 2 (AsO 4)4 + 10 H 2 O 
Mm Picropkarmacohte Easily sol m 

Ca8(As04)2, Mg3(As04)2 Sol m HNOad- 
Aq (Kuhn ) 

Mm Berzehite Sol m HNOaH-Aq 
Ca8Mg6Hi4(As04)i4+49H20 Mm Wap- 
plerite 

Calcium potassium arsenate, CaKAs04 
(Lef^vre, \ ch (6) 27 5 ) 

Calcium sodium arsenate, CaNaAs04 
(Lefevre, \ ch (6) 27 1 ) 

4CaO, iNa O, BAs O5 Not attacked by 
boiling HO, easily sol m dil acids (Le- 
fevi e ) 

Calcium uranyl arsenate, CafUO )2(As04)2-f- 
SH 0 

Mm Uianospimte 

Calcium vanadium arsenate, CaHAs04 , 
2(VO )H \s04+8H O 
^^(( Arseniovanadate, calcium 

Calcium arsenate chloride, Caj(As04) , CaC^ 
Insol in II (), sol m dil HNOs+Aq 
(I ( (liiitK I C Jl 66 172 ) 

K it( \s(),j , C iCb Vs ibovc (Lc- 
< li iitu 1 ) 

Cerous arsenate, CtllAsOi 

Insol in II 0 Sol m irsoruc acid+Aq 
f H( i/( bus ) 

Ceric hydrogen arsenate, C((HAb04) + 
()H 0 

Ppt Insol in HiO ind dil acidb (B 11- 
Imn, B 1910, 43 221b) 

Cenc d^hydrogen arsenate, Cc(HAs04)44- 
4H 0 

Sol in cone HNO* (Barbieii Z c) 


Cobaltous arsenate, Co3(As04)2+8H>0 
Ppt Insol even in boilmg HoO, easily 
sol m HNOs, HCl, and NH40H-|-Aq, sol m 
H8As04H-Aq (Proust), sol in dil FeS04+Aq 
(Karsten, Pogg 60 266 ) 

Mm CohaU hhom^ Erythnte Easily sol m 
acids 

5C0 O, 2As 206H-3H20 Insol m H2O, dif- 
ficultly sol m acids (Colonano, C R 103 
273 ) 

2C0O, AS2O6 SI attacked by boiling H2O, 
easily sol in dil acids (Lefdvre ) 

Cobaltous hydrogen arsenate OnH r A qO 'i 
Sol in 

Cobaltous potassium arsenate, uoKAs 
(Lefevre ) 

Cobaltous sodium arsenate, CoNaAs04 
(Lefevre ) 

4CoO, 2Na20, 3 As Os (Lefevre ) 

Cobaltous vanadium arsenate, 

Co(V02)2H (As04)2+8H20 
See Arsemovanadate, cobaltous 

Cobaltous arsenate ammoma, Co3(As04) , 
NH3+7HO 

(Duciu, A ch 1901, (7) 22 185 ) 
Co3(As04) , 2NH3+bH O (Duciu, I c ) 
Co3(As 04)2, 3NH3+5H2O (Duciu, / c ) 

Cuprous arsenate, 2Cu O, As O5 
(H irnpc, Disseit 1874 ) 

4Cu O, As O5 (Hanipo, I c ) 

Cuprous 7>yroarsenate, CiuVs (>7 

Ppt Sol in NH4OH or KOHd-Aq 
(Reich ud, B 1S9S, 31 21bb ) 

Cupric arsenate, basic, sCuO, As 05 + 
12H 0 

Mm Chalcophylhte isih sol in uidg 
and NH40H+Aq 

6CuO, As Oft+dH O Mm A pharieaiief 
Clwclasite bol m acids and ammonia 
5CuO, AS2O6+2H O Mm Erimte Sol 
111 HNOj-HAq 
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ARSENATE, CUPRIC 


-f 5 H 2 O Mm Comwalhte Sol m acids, 
and NH 40 H+Aq 

H-9HoO Mm Tzrohte 
4CuO, AS 2 O 6 +H 2 O Insol m H 2 O (De- 
bray, A ch (3) 61 423 ) 

Mm Ohvemte Sol in acids, and NH 4 OH 
-f-Aq, decomp by hot KOH-fAq 
H- 7 H 20 Mm Ev^hroite Sol inHN08+ 
Aq 

+ 4 J^H 20 (Hirsch, C C 1891, I 15 ) 

Cupnc arsenate, Cu 3 (As 04)2 
Insol m HoO Easily sol in HCl-fAq, si 
sol m other acids, sol in NH 40 HH-Aq 
(Coloriano, C R 103 273 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

Insol in hqmd NH 3 (Frankhn, Am Ch 
J 1898,20 827) 

+ 4 H 2 O Decomp byhotH20 (Debray) 
-i-5H20 Mm Tnchalcite Easily sol m 
cold HCl+Aq 

Cupnc arsenate, acid, 5CuO, 2 AS 2 O 6 
Sol inHaSOs+Aq (Vogel) 

+3H2O (Salkowsky ) 

+ 8 , and 12J^H 0 (Hirsch ) 
CUHASO 4 +H 2 O Insol in H 2 O (Color- 
iano ) 

+ 13 ^H 20 Insol in H 2 O (Debray, A 
ch (3) 61 419 ) 

SCuO, 3As O 6 +I 2 H 2 O (Hirsch ) 

Cupric lead arsenate, SCuO, PbO, AS 2 O 64 - 
2 H 2 O 

Mm Bayldonite Neailyinsol inHNOs-f 
Aq 

Cupnc potassium arsenate, CiiKAsOd 

Slowly sol in NH 40 H-h\q, easily sol in 
acidb (Lefevro, A ch (6) 27 5 ) 

8 CuO, K O, Ob Easily sol in dil acids 
( Lefevro ) 

Cupnc sodium arsenate, CuNa 4 s 04 
(I efevre ) 

^CuO, NaO, 2 AS 2 O 5 Very sol m dil 
acids (I ofevn ) 

2 Cu (\Oi) , NaH As04 + 5H () Ppt 
(Hiisch, C C 1891, I 15 ) 

bCll3(\b()4)2, 2NaH2\b04, ^ i2HAs04 + 

> H O, or IbH^O Ppt (Hiisch ) 
3Cii3(4&f)4) , Na2HA&04+9i2H O Ppt 
(Hirsch ) 

4Cu3(^s() 4) , NaH4s04 + lin O Ppt 
(Hirsch ; 

Cupric uranyl arsenate, Cu( 1102 ) (A.s() 4 ) 2 + 
8 H O 

(A\erthcr, 68 312) 

Mm Zeunente 

Cupnc vanadium arsenate, 

Cu(VO ) H (As04)2-f 3H O 
S< 6 Arseniovanadate, cupnc 


Cupnc arsenate atnmoma, ( t 8 (As 04 ) 2 , 
3 NH 8 + 4 H 2 O 

Insol m cold or hot H 2 O (Da our, J or 
37 485) 

2CuO, As20b, 4 NHS-I- 3 H 2 O I comp by 
H 2 O (Setoff, A 123 42) 

Cupnc arsenate calcium carbon e, 5CuO, 
A 82 O 6 , CaC 08 + 4 H 20 , or 9H ' 

Mm Tyrokte Easily sol in cids, and 
NH 40 H+Aq 

Cupnc arsenate sodium chlonde, 2' i 3 (As 04 ) 2 , 
NaGl+7MH20 

Decomp by hot H 2 O (Hits , Dissert 

1891 ) 

3Cu8(As 04)2, 2NaCl+13J^H 0 
4 -I 7 HH 2 O (Hirsch, Zc) 

5 Cu 8 (As 04 ) 2 , 3NaCl-j-23H20 Jirsch ) 

Didymium arsenate, Di 2 H 8 (As 04 

Ppt Insol m H 2 O, si sol in eak acids 
(Mangnac, A ch (3) 38 164 ) 

5Di2(As04)2, AS 2 O 6 + 3 H 2 O P 

Glucmum arsenate, Gl 3 (As 04 )‘> 

Insol m H 2 O, sol in HsAs 04 “ (Ber- 
zehus ) 

Glucmum hydrogen arsenate, G1 A.SO 4 
Obtained in impure state by h( ting As 20 b 
with G 1 ( 0 H )2 m a sealed tul at 220 ® 
(Bleyer, Z anorg 1912, 76 287 ) 

Glucmum tetrahydxogen arsenat 
G1H4 (As04)2 

Very hydroscopic (Bleyer, Z aorg 1912, 
76 287) 

Glucmum potassium arsenate KGIASO 4 , 
HG10+5H 0 

Unstable Amorphous Easilj lydrolyzed, 
giving more basic salts (Bleyc Z anorg 
1912, 76 289 ) 

Glucmum sodium arsenate, VaGlAs 04 , 
HGlO-fCH O 

Unstable Easily hydrolyze (Bleyer, 
Z anorg 1912, 75 290 ) 

Iron (ferrous) arsenate, 3 (As 04 ) + 
6H2O (?) 

Ppt SI sol in NH 40 H-fA Insol m 
(NH4)8As04+Aq 01 other NP salts-hAq 
(Wittstein ) 

+8HiO Mm Symplesite ^ 1 m HCl-f- 
Aq 

Iron (feme) arsenate, basic, lb c O 3 , AS 2 O 5 
+ 24 H 2 O 

Insol m NH 40 H-f-Aq (Bei (ms) 

2 Pe O 3 , As OB+ 12 H 2 O Inso m NH 4 OH 

3]?e203, 2As20<i 

3 Fe 2 (As 04 ) 2 , Fe206Hfi+12H > Mm 
Fharmacos^ente Easily sol in acids, 
decomp by KOH-f-Aq 



AUSENATE, MAGNESIUM POTASSIUM BYDEOGEN 


65 


Iron (feme) arsenate, Fe208, AsaOs 
Ppt Insol mH20 Decomp byhotH20 
Sol in HCl, H2SO4 and HNOs (Metzke, 
Z anorg 1898, 19 473 ) 

+ 4 H 2 O Mm Scorodiie Easily sol m 
HCl+Aq, insol m HNOs+Aq 

+ 8 H 2 O Insol in H 2 O When freshly 
pptd , sol m NH 40 H+Aq Sol m HCl, or 
HNOs+Aq Insol m HC 2 H 8 O 2 , or NH 4 
salts +Aq (Wittstem ) 

Sol m warm H SOs+Aq or (NH 4 ) 2 SOs+ 
Aq (Berthier, A ch (3) 7 79 ) 

Iron (feme) arsenate, acid, Fe203,3As208 
+16 7 H 2 O 

Ppt , si sol m acids with a yellow color, and 
m NH 40 H+Aq with a red color (Metzke, 
Z anorg 1898, 19 476 ) 

2Feo08, 3 AS 2 O 6 +I 2 H 2 O Insol in H 2 O or 
HC2H302+Aq 
Sol in mineral acids 
Sol only in cone HaAsOi+Aq 
Sol in (NH 4 ) 8 As 04 , and other NH 4 salts 
+Aq (Wittstem ) 

Sd inNH 40 H+Aq 

+ 22 KH 2 O Ppt SI sol m acids with 
a yellow color, and in NH 40 H+Aq with a red 
color (Metzke, Z anorg 1898, 19 475 ) 

Iron (ferrofemc) arsenate, 6FeO, SFe Os, 
4 AS 2 O 6 + 32 H 2 O 

Insol mH 20 Sol inHCl+Aq Decomp 
byKOH+Aq (Wittstem,! B 1866 243) 

Iron (feme) lead arsenate, 6 Fe 2 (As 04 ) 2 , 
Pb8(As()4)2 

Min Carmine Spar Carminite Sol m 
acids, KOH+Aq dissolves out AS 2 O 6 (Sand- 
berger ) 

Iron (feme) potassium arsenate, 2 Fe 203 , 
3 K 2 O, SAssOe 

Not attacked by boihng H 0, easily sol m 
dll acids (Lef^vre ) 

Fe C 3 , K 2 O, 2 AS 2 O 6 (Lefevre ) 

Iron (feme) sodium arsenate, Fe208, Na20, 
2 AS 2 O 6 
(Lefevre ) 

2 Feo 03 , SNaaO, 3 AS 2 O 6 (Lefevie ) 

Lanthanum arsenate, La 2 H 3 (As 04)3 
(Fienchs and Smith ) 

Doubtful (Cleve, B 11 910 ) 

Lead arsenate, basic, 15 Pb 0 , 2 AS ‘)05 (?) 

Ppt (Stiomholm Z anorg 1904,38 446) 

Lead arsenate, Pb 3 (As 04)2 

Insol in H 2 O, NH 4 OH, or NH 4 salts +Aq 
(Wittstem ) ^ * X 

Sol in 2703 5 pts HC 2 H 302 +Aq contain- 
ing 38 94 % HC2H3O2 (Bertrand, Momt 
Scient (3) 10 477 ) 

Sol in sat NaCl+Aq (Becqueiel, C K 
20 1523 ) 


Not pptd in presence of Na citrate 
(SpiUer 5 

Lead p^oarsenate, Pb 2 4^207 
Insol m H 2 O or HCsH802+Aq Sol m 
HCl, or HNOs+Aq (Eose ) 

Decomp by cold HoO (Lefivre ) 
+H 20 =PbHAs 04 Ppt (Salkowsky, J 
pr 104 109) 

Lead potassium arsenate, PbKAs 04 
(Lefevre, A ch (6) 27 5 ) 


Lead sodium arsenate, PbNaAs 04 

(Lefevre ) ^ ^ j 

4PbO, 2Na20, SAssOs SuperficiaUy de- 
comp by cold H 2 O (Lefevre ) 

Lead arsenate chloride, 3Pbs(As04)2, PbCL 
Sol m dll HNOs+Aq (Lechartier ) 

Mm MimeMe Sol m HNOs, and KOH+ 
Aq 


Lithium arsenate, L 18 ASO 4 
Ppt Sol m dll acids and in HC 2 H 8 O 2 + 
Aq (de Schulten, Bull Soe (3) 1 ^9 ) 
L1H2ASC4+V2H2O Decomp byHaOmto 
HsAs 04 and L 13 ASO 4 (Rammelsbeirg, Pogg 
128 311 ) 


Magnesium arsenate, Mg3(As04)2 


Ppt 

Insol m methyl acetate 
1909,42 3790) 

+7HoO, + 8 H 2 O, + 10 H 8 O, 
(Griihl, Dissert 1897 ) 

+ 8 H 2 O Mm Hdmesite 
easily sol m acids 


(Naumann, B 
and + 22 H 2 O 
Insol m H 2 O, 


Magnesium hydrogen arsenate, MgHA £04 
+ J 4 H 2 O Insol m H 2 O (de Schulten, C 
E 100 263) 

+ 5 H 0 O (Schiefer ) 

Insol mH20 1000 pts boiling 
H 0 dissolve 1 5 pts (Thompson ) 

Sol m HNOs+^q before igmtion, but 
insol m acids after igmtion (Graham, A 29 
29 ) 

+7H 0 Mm Roesslente Sol in HC1+ 

Magnesium /e^mhydrogen arsenate, 

MgH4(A^04). 

Very dehquescent, sol in H 2 O (Schiefer ) 


Magnesium potassium arsenate, MgKAs 04 
Insol m, but decomp by cold H2O (Rose ) 
Easily sol m dil acids (Lefevre ) 

+7H2O (Kmkehn, Dissert, 1893 ) 

4 MgO, 2K2O, 34s Os Not attacked by 
boihng H2O, slowly sol m dd acids (Le- 
f^vre ) 


Magnesium potassium hydrogen arsenate, 
KMgH(As 04 ) 2 +icH 20 
Decomp b> HO (Kmkehn, D Esert 

1883) 
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Mg,KHj(As 04 ),+ 5 Hs 0 CChevron and 
DroLvhe,J B 1888,533) 


potassium sodium arsenate, 
MgiKNa(As04)i+10H,0 
(Kinkelin, Dissert 1883 ) 

Magnesium sodium arsenate, Mg^HaAs 04 
Insol in HtO Very si sol in dil acids 
(Lef^vre) 

4M^, 2NajO, SAssOs (Lef^vre ) 
Magnesium vanadium arsenate, 

MgH,(V0,)i(As04)j+9H50 and 
MgHAsOi, 2(V0 ,)H,As 04+9 Hj 0 
See Arsemovanadate, magnesium 


Magnesium arsenate chloride, Mg 3 (As 04 ) 2 , 
MgCl, 

Insol in H 2 O, sol in dil HXOa+Aq 
(Lechajtier, C R 66 172 ) 

Magnesium arsenate fluonde, Mg 8 (As 04 ) 2 , 
MgFj 

Insol in HjO, sol in dil HNOa+Aq 
(Lechartier ) 


Manganous arsenate, basic, 6MnO, As 05 + 

3H2O (?) 

Min Chondroarsemte Easdv and com- 
pletely sol in dll HCl, and HNO3+ Aq 


Manganous arsenate, Mnjf As04)2+H 0 
Insol inH20, si sol in acids (Coloiiano, 
C R 103 273 ) 

5MnO, 2ASO5+0H2O Insol m H 0 

(Colonano ) , , , -r-r ^ 

2MnO, AS2O5 SI decomp by cold H2O, 
but rapidly on heating (Lefevre ) 
MnHAs04+H20 Decomp by boiling 
HO into 5 MnO, 2 As Os+oH 0 Sol in 
HNO3, H SO4, or H3 As04+Aq 


Manganous ieirahydrogen arsenate, 

MnH4(As04) 

Dehquescent Eabilj sol in H 0 (Schiefer ) 


Manganous potassium arsenate, MnI\As 04 
(Lef6\Te, A ch (6) 27 5 ) 


Manganous sodium arsenate, MnNals 04 
\ery sol m dil acidb (Lefevie ) 

2MnO, 4Na20, dAsaOs Not attacked bv 
boding H 2 O, very sol in dd acids (Lefevre ) 


Manganous arsenate chloride, Mn 8 (As 04 ) , 
MnCl 

Insol m H 2 O, sol in dd HNOs+Aq 
(Lechartier, A 68 259 ) 

Mangamc arsenate, Mno( As 04 ) 2 + 2 H 0 
Insol in H 2 O, sol in acids 
Mercurous arsenate, (Hg2)3( As04)2 

Insol in H 2 O, difficultly sol in acids 
(Colonano, C R 103 273 ) Ppt (Haack, 
C C 1890, II 736 ) 


Hg (As 08)2 Insol in H 2 O, HC 2 H 3 O 2 , < 
alcohol Decomp bycoldHGl+Aq SI 8 ( 
in cold HNOs+Aq, from which it is precii 
tated by NH 4 OH as Hg 2 HAs 04 (Simo 
Pogg 41 424) 

Mercurous hydrogen arsenate, Hg 2 HAs 04 
Insol in H 2 O, HC 2 H 8 O 2 , or NH 4 OH+A 
Decomp by cold HCl +Aq, sol in cold HN , 
+Aq without decomp, very si sol withe b 
decomp inNH 4 N 03 +Aq (Simon, Pogg ^ 
424) 

Mercunc arsenate, Hg 8 (As 04)2 
Ppt Sol inH 3 As 04 or HN 03 +Aq (Be - 
man ) Very si sol in H 2 O Easdy sol 1 
HCl-fAq SI sol in HN 03 +Aq Insol a 
H 3 As 04 +Aq (Haack, C C 1890, II 73 ) 

Mercurous sdver arsenate, Hg 2 AgAs 04 
Sol m hot cone HNO 3 (Jacobsen, B 1 
Soc 1909, (4) 6 948 ) 

Mercurous arsenate mtrate, Hgs AsO 4 , HgJ ), 
+H 2 O 

Insol in H 2 O or HC 2 H 3 O 2 , sol m HNO f 
Aq (Simon, Pogg 41 424 ) 

3Hg8As04, 2HgN08, 2Hg20 Ppt (Haa ) 

Molybdenum arsenate 
Ppt 

Nickel arsenate, basic, 5NiO, AsoOs 

Mm (Bergemann ) 

Ni(NiOH)As 04 Difficultly attacked ly 
acids 01 alkahes (Colonano, Bull Soc 2) 
46 241 ) 

5NiO, 2 AS 2 O 6 + 3 H 2 O As above 

Nickel arsenate, Ni 3 (As 04)2 

Min (Bergemann ) 

0 Insol m H 2 O Sol m H 3 A ) 4 , 
and cone mineral acids Easdy sol in 
NH 40 H+Aq 

+ 2 H 9 O Insol in HoO, difficultly sc in 
acids (Colonano, Bull Soc 46 241 ) 

+8H 0 Mm Nickel-bloom, 4.nnahe ite 
Easily sol m acids 

N 1 HASO 4 +H 2 O Sol m H 2 O Diffic tlj 
attacked by acids (Colonano, C R 03 
274) 

Nickel potassium arsenate, 12NiO, 3 oO 
5 As Os 
(Lefevre ) 

2 NiO, K 2 O, AS 2 O 5 Rapidly sol n di] 
acids (Lefevre ) 

Nickel sodium arsenate, NiNaAs 04 
Very slowly sol m dd acids (Lefev ) 
4NiO, 2Na 0, 3As Os (Lefevre ) 

Nickel arsenate ammonia, 
Ni3(As04)2,NH8+7H20 
Ni 8 (As 04 ) 2 , 2 NH 3 + 6 H 20 
Ni 8 (As 04 ) 2 , 3 NH 3 + 5 H O (Ducru, I 
1900, 131 703 ) 


arsenate, SODItM 


Palladium arsenate (?) 

Ppt 

Platmum arsenate (?) 

Ppt Sol in HNOa+Aq 

Potassium arsenate, K3ASO4 

Deliquescent Very sol inHjO (Graham 
Pogg 32 47 ) \wanam, 

Insol in ethyl acetate (Naumann B 
1904, 37 3601 ) 

Potassium hydrogen arsenate, KjHAsOi 
Sol inHaO 

Potassium (iihydrogen arsenate, KHjAsOi 
Sol m 5 3 pts H2O at 6°, forming a solu- 
tion of sp gr 11 134 Much more sol in hot 
H2O Insol m alcohol 

Sol m 26 666 pts boiling cone alcohol (Wensel ) 

Potassium sodium hydrogen arsenate. 
KNaHAs04+16H20 
Sol in H O 

K3Na3H6(As04)4+9H 0 Sol in HjO, and 
not easily decomp thereby mto its constitu- 
ents (Filhol and Senderens, C R 96 343 ) 

Potassium strontium arsenate, KSrAs04 
(Lefevre, C R 108 1058 ) 

Potassium vanadium arsenate, K(\0 )2ls04 
+2MH 0 

See Arsemovanadate, potassium 
Potassium zme arsenate, KZnAs04 
(Lefevre ) 

Potassium arsenate sulphate 
See Arsemosulphate, potassium 
Rhodium arsenate (?) 

Ppt 

Rubidium ?/ie^aarsenate, Rb A^sOs 

Sol in H O (Bouchonnet, C R 1907 
L44 642 ) 

lubidium arsenate, Rb3\s04+2H 0 
Veiy h^dloscoplc, sol in H 0 to gue an 
dkalme solution Absorbs CO from the iir 
Bouchonnet, I c ) 

iubidium p2/roarsenate, Rb4\s 0 
(Bouchonnet, Z c ) 

lubidium hydrogen arsenate, Rb H\s04-}- 
+H 0 

Absoibs CO from the air \ erj h\dro- 
copic, sol in H 0 Insol in alcohol (Bou- 
honnet, I c ) 

'ubidium d^hyd^ogen arsenate, RbH A.SO4 
Not hydroscopic Verj sol in HO, aq 
Dlutionis acid to litmus (Bouchonnet, Zc ) 

liver arsenate, Ag3A.s04 
Insol in HoO Sol in acids, easily sol 
1 H 3 As 04 +Aq (Joly, C R 103 1071 ) 
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(A'ltb/ 20^ 

vrn«K’i 1010,67 lOS) 

iSchede ) 

m \n Inaol in \H 

s^phate nitrate, or suecLte+Aq (W.«! 

A^^m NatSjOi+'A.q, but not so eii6d\ as 

(siuerP^^ *" 

Silver hydrogen arsenate, Ag,H VsOi 

f<MTOaUon of 
J B 26 208 ) 

R iM mi ) c 

Nh!oH4.Ao *»! 

m iHurtMg and Geuther, A 

Silver arsenate ammoma, Ag,.4.s04 4NH| 

(2) f ® ° '’1^‘dmann, BuU Soc 

Sliver arsenate sulphate, 3\g O \s Oj, sQj 

HO inth separation of 
^.gs^isOi decomp bt dil H'.O.-i-^q (Vet- 
terberg, Berz J B 26 209 i 

Sodium arsenate, Na„\s04-rl2H 0 
Permanent m dra air 9ol 3 57 pt. H O 
at lo o (Graham ) 100 pts H O at 15 5® 
di&ohe 2S pts \a 4sO -12HO Ber- 
zeLus ) sol m 3 To pt. H 0 at 17 or 100 
HO at li dl^HoIve 2b 7 pts or sjt 
17° contains 21 1^7 \a \0, 

r/il? ^ and ha sp gr 

1 llbb isehih, A. 113 aat) ^ ^ 

Melts in cr\'tal H U at s5 a 

Sp gr of \a A'O — Aq ,t r 
'^c=‘^f’\a AsO -12H O 
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ARSENIOARSENIC ACID 


Arsenioarsenic acid, 3 AS 2 O 3 , 2 AB 2 O 6 + 
3 H 2 O 

Decomp by H^O (Joly, C R 100 1221 ) 
3 AS 2 O 3 , AS 2 O 6 +H 2 O Decomp by H 2 O 
(Joly ) 

As 20 s, AS 0 O 5 +H 2 O Decomp by H 2 O 
(Joly ) 

See also Arsenic inoxide pentoxide 

Arsenio chromic acid 

Ammonium arsemochromate, 2(NH4)20, 
As^Os, 4Cr0s~l"H20 

Insol in H 2 O fFriedheim and Mozkin, 
Z anorg 1894, 6 280 ) 

3(NH4)20, AS 2 O 6 , SCrOa Decomp by 
recryst from H 2 O (Friedheim and Mozkin, 
Z anorg 1894, 6 281 ) 

Potassium arsemochromate, 2 K 2 O, AS 2 O 5 , 
4Cr03 

Decomp by recryst fromH 0 (Fnedheim 
and Mozkin, Z anorg 1894, 6 275 ) 

2 K 2 O, AS 2 O 6 4 Cr 03 +Hi 0 Decomp by 
recryst from H 2 O (Fnedheim and Moz- 
kin, I c ) 

Arseniomolybdic acid, AS 2 O 5 , 6 M 0 O 3 + 
IOH 2 O 

Bv recryst fromH 0 the comp with 18H O 
IS formed (Pufahl, Disseit 1888) 

+16HO holm HO (Dcbii}) 

-j-lSH 0 Comjdetch * 50 ! m H O Sp gi 
of sat solution it IS S° is 2 21 E isil\ sol in 
lbs alcohol Insol in CS , li<i h>dro( irbons 
andCITCb (PufihUc) 

UOo, 7 Mo()t + 14HO (b<\bfrth, B 7 

m ) 

\s O;, ISMoOi-fiSlI O \(i\sol inir 0 
S]i gr of s it solut K>n it IS ^*^=2 1 > ind 1 (( 
f ont iins 2 1<> g ind I isih so] in il)s »lut( 
ihohol insol iM (S lujuid HmIkh iihons 

ind C IK 1, fPut ilil, It ) 

Sol in <(li(i with subs<(ni(iit s< p u it ion 
into t\s{> li\(is S(< PhosjihotuiigslK u id 
(Didhsd H 20 n )2 ) 

-J->sn () I flionsMiit W h« n n(i\st 
(oinp with 2Sl I ( ) is toi in« <1 ( Pul ihl l< ) 

\s() JOMoO f271I() si sol inn\(‘ 

H \(1 ( I)(l)i i\ ( H 78 1 KN ) 

Ammonium arseniomolybdate, iMIpO, 
\s 0 JMoO i II 0 
( I IK (Hk 1111 / itioig ISO 1 6 2s ) 

-} in < ) ( 1 1 K (Hk III) / c ) 

(MI,) 0 \s 0 ()Mo(), hJII o "^1 sol 

111 ( old no sol in K ids ( I )( 1)1 i\ ) 

1-411 < ) Si sol in r oh I \ ( i \ ( imU sol in 
hot HO ( Puf ihl / r ) 

JfMId O \s O ()M()() { (>11 O s| sol 
in HO ( LMiiot 1)( i( ( 1 \s( till n tioni 
I I’uf ihl ) 

4-12H O (Iindlnun, / inoig ISOJ 6 
H ) 

hNHd O Vs O , ()MoO,+4H O (I inik 
In ini, I c ) 


-I-8H2O (Fnedheim, I c) 

(NH4)20, 2 H 2 O, 7 M 0 O 3 , AS 2 O 6 + 4 H I 
Sol m hot H2O (Seyberth, B 7 391 ) 

Not obtained (Pufahl ) 

7(NH4)20, 2 AS 2 O 6 , I 4 M 0 O 8 + 28 H 2 O 

(Fnedheim, Z c ) 

5(NH4)26, AS2O3, 16M0O8-I-5H2O (Fri l- 
heim, Z anorg 1894 , 6 31 ) 

5(NH4)20, AsaOs, I6M0O3+9H2O Nec y 
insol in cold, sol in boding HoO Easdv 1 
m NH40H+Aq (Gibbs, Am Ch J 3 4( ) 
+ I2H2O (Pufahl, Zc) 

2(NH4)20, AsaOfi, I 8 M 0 O 3 + 17 B ) 
(Pufahl, Zc) 

3(NH4)20,As206,18Mo08“f'14H20 V y 
sol in H2O and alcohol (ICehrmann, 5 
anorg 1894 , 7 ) 

3 (NH 4 ) 20 , AS2O6, 2OM0O8 Easily sol m 
H2O (Debray, C R 78 1408 ) 

3 (NH 4 ) 20 , AsaOe, 24M0O8+I2H2O e- 
composed by H2O, especially when bod g 
Easily sol in NH40H+Aq, less easily so] in 
warm H2SO4 and boding H3As04+Aq 31 
sol in molybdic acid+Aq, HNOs, and ci c 
NH4N03H-Aq (Pufahl, Z c ) 


Banum arsemomolybdate, BaO, AsoOs 
6M0O3+IOH2O 

SI sol m H2O Partially decomp by 1 d- 
mg (Pufahl, I c ) 

3 BaO, AS2O5, 6M0O3 SI sol in I 0 
(Pufahl, Zc) 

3 BaO, As Oi, 7M0O3 Ppt (Seybert ) 
3 BaO, As Go, ISM0O5 Decomp by I 0 
(Pufahl, Z c ) 


Cadmium arsemomolybdate, CdO, 21 0 , 
bMoOj+llHiO 

(Puf ihl ) 

3CdO, HI O, Vs Or, 18MoO,+o31 0 
(Pul ihl ) 

Caesium arsemomolybdate, Cs O, A ) , 

(>M<)0, 

sol in H O ( Pni ihl, / c ) 

UsO, VsO, 2hAIoO,-f 13H O pt 
(I phi Liin, / moig P)l(), 66 21() ) 


Calcium arsemomolybdate, ( lO, \ ) , 

()iVl<)(),-f 1011 o 

H it h( I ilifln nil 1 \ sol in (old HO (Pn hi, 
I c ) 

>( lO Vs O ()MoO, Vs P I silt hi- 
i ihl 1 ( ) 

K lO, VsO ls\IoO,+ ^ 2 H O \(M ol 
in H () Solution sil il IS'’ liis sp j = 
J H» { ( Pni ihl I c ) 

Cobalt arsemomolybdate, ( oO 2H O A O , 
()Mo(),-f MHO 
( Pni ihl ) 

K o<>, HI O Vs O , iSMoOd O 0 
(Pni dll ) 


Cupric arseniomolybdate, ( nO 2 H O \ Of, 
hAIo(),-hl )H O (Pni ihl ) 

KuO, UK), VsO, ] 8 MoO ,+34 O 
I Puf ihl ) 
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Lithium arsernomolybdate, L12O, AS2O6, 
6M0O34-I4H2O 
Very sol in H2O (Pufahl, I c) 

3Li20, AS2O6, I8M0O8+34H0O Solution 
sat at 15° has sp gr of 2 481 (Pufahl, I c) 

Magnesium arsernomolybdate, MgO, AS2O5, 
6M0O8+I3H2O 
Very sol m H2O (Pufahl, Z c ) 

3MgO, AsaOfi, I8M0O8+36H2O Sol m 
H2O (Pufahl, Z c ) 

Manganese arsernomolybdate, MnO, 2H2O, 
AsaOe, 6M0O3+IIH2O 
(Pufahl) 

3MiiO, 3H2O, AS2O6, I8M0O8+33H2O 
(Pufahl ) 

Nickel arsernomolybdate, NiO, 2H2O, AS2O6, 
6M0OS+IIH2O 
(Pufahl ) 

3NiO, 3H2O, AsaOfi, I8M0O3+34H2O 
(Pufahl ) 

Potassium arsernomolybdate, K2O, AS2O6, 
2M0O3+5H2O 

Sol in H2O (Fnedheun, Z anorg 2 314 ) 
K2O, AS2O6, 6M0O3+5H2O Sol in hot 
H2O without decomp (Friedheim, Z anorg 
1892, 2 330 ) 

K2O, AS2O6, I8M0O3+25H2O Easily sol 
in cold H2O Decomp on dilution (Pufahl, 
Z c) 

3K2O, AsjOe, I8M0O3+26H2O Easily 
sol in H2O (Pufahl, Z c ) 

3K2O, AS2O6, 2OM0O3 Insol in H2O 
(Debray, C R 78 1408 ) 

3K2O, As Ofi, 24Mo03-j-12H20 Somewhat 
sol in H2O icidified with HNO3 (Pufahl, 
Ic) 

Rubidium arsernomolybdate, 3Rb)0, lAs Os, 
5M0O3+9H O 

1^ xsily sol in HO (Ephraim, Z inoig 
1910, 66 241 ) 

Rb (), Ab O , OMoOt si sol in H2O 
(Piifihl, Zc) 

4 Rh(), 4s Os, 1 SMoO 3 + 40 HO Pptd 
(lO)hi inn, Z inoi^ lOlO, 66 241-4 ) 

Silver arsernomolybdate, 14gO, Vs O , 
bMoO,+a;U 0 
(Puf ihl, 1 ( p)/ig 1888 ) 

OVgO, AsO, 1SM()()3+221I O SI sol 
in no V(iy sol in NH4OH ind in (111 
HNOt (Ihil ihl, Zc) 

7\gO 2\sO, ^()lVlo(),+ ^0H O SI sol 
in (old, ( isily sol in hot 11 O sliongly icidi- 
fi< d with 1 INOi Ohit lid, Zc) 

Sodium arsernomolybdate, EiO, \s(), 
2MoOi+SH O 

(lindhoini, Z inoig 1S02, 2 157) 

Ni O, As O , OMoOi + liHaO Vciy sol 
ill H2O Solution sit it 19 8 ° his sp gi = 
1 ()7S Hricdheim, Z c ) 


! 3 Na 20 , AS2O6J 6M0O8-I-IIH2O, +I2H2O, 

! and -f I3H2O SI sol in cold H2O (Pufahl, 

Z c ) 

i 3Na20, AS2O6, I8M0O3+24H2O Easily 
sol m H2O (Pufahl, Z c ) 

+30H O SI sol m cold H2O (Pufahl, 

Zc) 

Strontium arsernomolybdate, SrO, As206* 
eMoOs+lOHaO 
As Ba salt (Pufahl, Z c ) 

3SrO, AS2O6, 6MoOs As Ba salt (Pu- 
fahl, Z c ) 

3SrO, AsaOfi, I8M0O3+32H2O Very sol 
m H2O (I^fahl, Z c ) 

i Thalli u m arsernomolybdate, 6TI2O, AS2O6, 
18Mo03+a;H20 
Ppt (Pufahl ) 

3TI2O, 3H2O, AsaOe, I8M0O8+3H2O Ppt 
(Pufahl ) 

Zmc arsernomolybdate, ZnO, 2H2O, AS2O6, 
6M0O8-SIIH2O 
(Pufahl ) 

3ZnO, AS2O6, ISM0O8+37H2O Very sol 
m H2O (Pufahl ) 

Arseniophosphovanadicotungstic acid 

Ammomum arsemophosphovanadicotune- 
state 
69V 
Sol in 

(Rogers, J - ^ -w, 

Arsemophosphovanadicovanadiotungstic 

acid 

Ammomum arsemophosphovanadicovanadio- 
tungstate, 99 (NH 4 ) 20 , 2AS2O6, I2P2O6, 
6V2O3, 66V2O5, 191W03-f522H20 
SI sol in cold H2O (Rogers, J Am Chem 
Soc 1903,26 314 ) 

Arsemophosphovanadiotungstic acid 

Ammoniiun arsemophosphovanadiotungstate, 
S 2 (]NH 4 ) 0 , 3 As 06 , I2P2O6, 52V2O8, 

201WO,H-5b7H 0 

Vtiy sol in w iiin II O Insol in orgamc 
solvints (R()g(ih, J Am Chem Soc 1903, 
26 H2) 

Arseniosulphunc acid 

Ammonium arseniosulphate, 2 (NH 4)2(1, 

Vs Or, iSOs-h-iH O 

Cinlx H(iyst fiomllO (Fiiodheim and 
Mo/km, / moig 1S94, 6 290 ) 

Potassium arseniosulphate, 2K2O, As Og, 

2S(),+ >1I 0 

(biicdhtim ind Alo/kin, Z anoig 1894, 6 
289 ) 

5K (), As 0 , SROs+tdIiO (Fiiedheim 
md Mo/kin, Z inoig 1894 6 291 ) 
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ARSENIOSULPHATE, SODIUM 


Sodium arsemosulphate, 2Na O, AS 2 O 6 , 
2 SO 8 -I- 3 H 2 O 

(Friedheim and Mozkin, Z anorg 1894, 6 
290) 

Arsexuotellunc acid 

Ammonium arsemotellurate, 2(NH4)20, 
AS 2 O 6 , Te03+4H20 

Sol in H 2 O (Weinland, Z anorg 1901, 
28 65) 

4(NH4)2a 3 AS 2 O 6 , 2 Te 03 +llH 20 Sol 
m H 2 O (Wemland ) 

Sodium arsemotellurate, 2 Na 20 , AS 2 O 5 , 
2Te08+9H20 
Ppt (Wemland I c ) 

Arseniotungstic acid, 3H2O, AS2O6, lOWOs 
“1-32020 = HsAsW 8028“I“16H20 (a-an- 

hydroarsemoluteotungstic acid) 

Sol in H 2 O (Kehrmann, A 246 45 ) 
3 H 2 O, AS 2 O 6 - 19 WO 8 (?) Sp gr of sat 
solution in H 2 O is 3 279 (Fremery, B 17 
296 ) 

Is a mixture containing pnncipally 
H 8 ASW 8 O 28 +I 6 H 2 O (Kehrmann ) 

A 82 O 5 , ISWOa+ojHaO Sol in H 2 O 
(Kehrmann, Z anorg 1899, 22 292 ) 

Aluminum ammomum arsemotungstate 

See Alummicoarsemotungstate, ammo- 
mum 

Ammomum arsemotungstate, 4(NH4) O, 
2 H 2 O, AS 2 O 5 , eWOa-fSHaO 
SI sol m cold H 2 O or HNOs+A^q, easily 
sol m boiling HoO (Gibbs, Proc A.m Acad 
16 135) 

7(NH4) 0, AsaOe, 14W08,+17H20 Very 
si sol even in boihng H O (Fremery, I c ) 
3(NH4)20, AS 2 O 6 , IbWOa + lOHaO- 
(NH4)3 AsW 8028+8H20 Sol in H 2 O 
(Kehrmann ) 

5(NH4)20, AsaOfi, 17W03-f 8H O Can be 
recryst from H 2 O without decomp Decomp 
by long boiling with HO (Kehimann, Z 
anorg 1899, 22 294 ) 

3 (NH 4 ) 20 , AS 2 O 5 , I 8 VO 3 + I 4 , 01 18HO 
Very sol m cold H >0 Can be icciyst horn 
H O (Kehrmann, I c ) 

3(NH4)20, AsOfi, 21\\03+rH(> 1 i^ib 

sol in H 0 hasilv decoinp on loeivst 
(Kehrmann, I c) 

3(NH4) 0, AsiOs, 24W()i + UH O More 
sol in HiO than corresponding phosphotung- 
state (Kehrmann, I c) 

Barium arsemotungstate, 21 ^ xO, O 5 , 
leWOj+rHsO 

Sol m H 2 O (Pechaid, \ ch (6) 22 262 ) 
7BaO, AsiOfi, 22 V 03 + 54HO Sol in 

H 2 O Can be leciyst theiefroni (Ivehi- 
mann, I c ) 


Potassium arsemotungstate, 3K2O, E2O, 
AS 2 O 5 , 6 WO 3 

Insol in H 2 O Readily sol in alk hy- 
droxides +Aq (Gibbs ) 

I 3 K 2 O, ASaOs, I 6 WO 3 +I 6 H 2 O =K 8 A^ W 28 
-I- 8 H 0 O Sol in H 2 O (Kehrmann ) 

5 K 2 O, AsaOfi, I 7 WO 3 + 22 H 0 O S( rcely 
sol in cold H 2 O (Kehrmann, Z anorg 899, 
22 295 ) 

3 K 20 ,As 206 , 18 W 034 ' 14 H 20 Efflor< ent 
(Kehrmann, I c ) 

3 K 2 O, AsaCfi, I 9 WO 3 +I 6 H 2 O (?) , >1 in 

H 2 O (Fremery ) 

Silver arsemotungstate, AgsAsWsOao 
Insol in H 2 O (Kehrmann, A 246 55 per- 
haps identical with — 

6 AgiO, AsaOs, I6WO3+IIH2O Ini 1 m 
H2O (Gibbs ) 

Sodium arsemotungstate, SNaaO, saOs, 
3 WO 3 + 2 OH 2 O 

Very sol in H 2 O (Lefort, C E 92 ) 

Arsemous acid, HASO2 

Solubihty of HAsOa m amyl alcohol I at 
25*^ 

=mol of HAsOa in 1 1 of H 2 O 
aa =mol of HAsOa in 1 1 of amyl ale lol 
h* partition coefficient 


aw 

aa 

h 

0 0449 

0 0082 

5 48 

0 0446 

0 0083 

5 38 

0 0887 

0 0164 

5 41 

0 0892 

0 0161 

5 55 

0 1800 

0 0324 

5 55 


(Auerbach, Z anorg 1905, 37 556 


Solubility of HAsOo m sat H-jBOj-l- and 
amyl alcohol 

aw ==mol of HAsO in 11 of II O 
aa =mol of HAsOa m 1 1 of imyl ilc( ol 
h = partition coefficient 


aw 

aa 

h 

0 0859 

0 0161 

5 

0 17i0 

0 0>2l 

5 >5 

(Aue ibxch, i c ) 

Insol 111 ethyl leetite (\iinnui 

1904, 37 5601 ) 




See Arsemc inoxide 


Arsenites 

All aisciutcs, (xc(])t those ol the kih 
metals, aie paitiallv 01 wholl> iri&ol m ^ O, 
but easily sol m acids, several 11 e S( m 
(NH4)2 SOi, NH 4 NO 3 , or NH 4 CI+ Vq 
All basic aisenites aic sol in icids e ept 
those that give an insol salt with the 1 ses 
Many are sol in excess ot As Oa-h Vq 
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Aluminum arsemte, AI 2 O 3 , AS 2 O 3 

SI sol in boiling H 2 O Easily sol inNaOH 
H-Aq and in acids (Reichard, B 1894, 27 
1029) 

Aluminum arsemte iodide, AII 3 , GAsaOsH- 
I 6 H 2 O 

(Gruhl, Dissert 1897 ) 

Ammomum arsemte, NH4ASO2 

Very sol inHaO (Luynes, J pr 72 180) 
Insol in acetone (Eidmann, C C 1899, 
II 1014), (Naumann, B 1904,37 4328) 
(NH 4 ) 8 As 03 (?) Sol m H 2 O (Staven- 
hagen, J pr 1895, (2) 61 11 ) 

(NH 4 ) 4 Aso 05 Very sol in H 2 O Insol in 
alcohol or ethf^r (Stein, A 74 218 ) 

Could not be obtained (Stavenhagen ) 

Ammomum arsemte bromide, 2AS2O8, NH4Br 
SI sol in H2O (Rudorff, B 19 2679 ) 

Ammomum arsemte chlonde, AsaOa, NH 4 CI 
SI sol in H 2 O Sol in warm dil NH 4 OH 
+Aq (Rudorff ) 

Ammomum arsemte iodide, 2AS2O8, NH 4 I 
SI sol in boiling H 2 O Sol m warm dil 
NH 40 H+Aq (Rudorff) 

Antimony arsemte 

Ppt Sol in a small amount H 2 O, but 
insol in a large quantity (Berzelius ) 
Completely sol m KOH4- ^q (Reynolds ) 

Barium arsemte, Ba(AsOi )2 

E isily sol in H O when lecently pptd , but 
insol uftci being dued Pptd from aqueous 
solution by boiling (Filhol, A 68 308 ) 
Only si sol in H 2 O (Stxvenhagen, J pr 
1895, (2) 61 IS ) 

BxsfA'iOd M sol in (old HO, sol m 
hot HiO ind dll Kids (St ivc nhagcu, T pr 
1S95, (2) 61 17 ) 

H iH 4 ( \sOjj Ppt (I3lo\ iin, Ch(.m boc 
16 2 S 1 ) 

H- 14H 0 Mo(l(iil(ly sol iii (old, rnoK 
< asil> bol in dot HO Insol in il( ohol 
(P< ip< 1 , I)iss( it 1894 ) 

Bi AsO +211 () I‘ isil> sol in H 2 O 
(St iv( nil ig( n, I ])i 1S95, (2) 61 IS) 

+ ni 0 si sol m II 0 ilso sonuwhit 
sol inaI(oli<)l tSt(iri A 74 21S ) 

SI sol in ir,\s(),+ V(i ind B lO lE+Aq 
( Diuii IS ) 

vSol in Vll/’ld (^^ If lu niod( 1 , A 41 
d(» } 

Not pptd liom solutions (ont lining Ni 
citi it( (Spilh 1 ) 

BaAs^O Sol inllO 1 ( ss sol in il( ohol 
(Hddi ud, n 1S<)1, 27 193^ ) 

Bismuth arsemte, I 3 iAs 03 + ")H 0(0 
Easily sol in HNOj+Aq (Scbneidei, J 
p (2) 20 419 ) 


SI sol in H 2 O (Stavenhagen, J pr 1895, 
(2) 61 35 ) 

Cadmium arsemte, CdsCAsOs)^ 

SI sol in H 2 O, easily sol in NH 40 H+Aq 
and dll acids (Stavenhagen, I c ) 

Cd 2 As 206 Ppt (Reichard, B 1898, 31 
2168) 

Sol m acids without decomp , insol in 
alkalis (Reichard, B 1894,27 1033) 

6 CdO, AS 2 O 3 + 12 H 2 O Not attacked by 
KOH, Ba(OH )2 or alkali carbonates +Aq 
Insol in KCN + Aq (Reichard, Ch Z 1902, 
26 1145) 

C®sium arsemte bromide, AS 2 O 3 , CsBr 
Sol m H 2 O (Wheeler, Z anorg 4 451 ) 

Caesium arsemte chloride, AS 2 O 3 , CsCl 
As above 

Caesium arsemte iodide, AS2O8, Csl 
As above 

Calcium arsemte, Ca(As 02)2 
[ Somewhat sol in H 2 O, sol in Ca(OH) 2 + 

I Aq or As 208 +Aq (Simon, Pogg 47 417 ) 
Ca 8 (As 08)2 Ppt (Kuhn, J B 1862 379 ) 
Only si sol H 2 O, readily sol in dil acids 
(Stavenhagen, I c ) 

Sol in H 2 O, insol m alcohol (Reichard, 
B 1894,27 1036 ) 

3CaO, 2 AS 2 O 8 + 3 H 2 O SI sol m HoO, 
easily sol m NH 4 C 1 +Aq, sol in As^O ' 
(Stein ) 

CaH 4 (As 03 ) 2 +®H 20 Moderately ©ux lu 
H 2 O Insol in abs alcohol (Perper, Dis- 
sert 1894 ) 

Ca 2 Aso 05 SI sol in H 2 O, 1 pt m 3000- 
4000 pts H 2 O Alkali chlorides increase sol- 
ubility slightly (Stavenhagen, I c ) 

bl sol m H2O insol in H2O containing CaO H 
(Berzelius ) 

Not pptd in presence of 4OOO-0OOO pts H O (Hart 
mg Lassaigno ) 

Not pptd from sc Hi salts and 

vu )> I ) \ \'l \ NHiC H3O 

i <1 Ml ( \< (uieacae and cscriwciggcr ) 

Sol m NHiAsOa+Aq (Sohwug|L,cr ) 

So! in CuCl -f-Aci (Ordway ) 

Easily sol in dil acids Net pptd ftotn solutions 
containmi, sodium f itrate (SpiUor ) 

Calcium arsemte iodide, Cil, 3As()j + 

Ull 0 

Si sol in II O l)<(()inp on In itmg 
(Gruhl, Dissdt 1897 ) 

Chromic arsemte, GiAsOj 

Sol in ir (), hut slowly fh (onip 1)\ boiling 
(Ncvilh, C N 34 221) ) 

Sol in llCl, upptd by NII 1 OH+ V(i sol 
inKOII+Afi (Rdf hud, 13 IV)4, 27 102S ) 

Cobaltous arsemte basic, 7GoCb Oj 
\(iy bol m ( 111 , difhculU> sol in fonc 
HiS 04 Sol in (one NaOli ind in (oin 
NIEOir+Aq (Rdchiid, Z inal 190 3,42 
10 ) 
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Cobaltous arsemte, 3 CoO,As 203 
Sol KOH+Aq with decomp (Identical 
with salt of Girard) (Reichard, B 1894, 27 
1031 ) 

+ 4 H 2 O SI sol m H 2 O, easily sol m 
acids (Stavenhagen, J pr 1895, (2) 61 39) 
3CoO, 2As20s-h4H:20 Sol in HNOs 
(Girard, C R 1852, 34 918 ) 

Co 3 H 6 (As 03)4 Insol m H 2 O, sol m 
HNO 3 , HCl, or NH 40 H+Aq (Proust ) 
Only sol m KOH, or NaOH+Aq when 
formed in a solution contaming an excess of 
those reagents (Reynoso, C R 31 68 ) 
C 02 AS 2 O 6 Ppt (Reichard, B 1898, 31 
2165) 

Sol in HNOs and HCl+Aq (Proust ) 

Cupnc arsemte, Cu(As02)2 

(Avery, J Am Chem Soc 1906, 28 1161 ) 
Insol m hquid NHs (Frankhn, Am Ch 
J 1898, 20 827 ) 

+H 2 O SI sol in H 2 O (Stavenhagen, 

Ic) 

+ 2 H 2 O SI sol m H 2 O, insol in alcohol 
(Stavenhagen, Z c ) 

3CuO, AS 2 O 3 Ppt (Stavenhagen, Z c ) 
2 Cu 0 ,As 203 (Scheele’s green ) Insol in 
H 2 O, sol in KOH+Aq, NH 40 H+A^ and 
in most acids Formula is Cu 3 (As 03 ) 2 + 
2 H 2 O (Sharpies, C N 36 89 ) 

Sol in NH 40 H-hAq without decomp Sol 
in KOH+Aq with decomp (Reichard, B 
1894,27 1026) 

Insol in pyiidine (Schroeder, Dissert 

1901) 

5 CuO, AS 2 O 3 Insol m H 2 O, sol m acids, 
NH 40 H+Aq and cone MOH+Aq (Reich- 
ard, Ch Z 1902, 26 1142 ) 
xCuO, 2 /AS 2 O 3 Min Tnppkeite Easilv 
sol in HNOs and in HCl+Aq 

Didymium arsemte, Di H 3 (As 03)3 

Ppt (hienchs and Smith, A 191 ^55) 
Does not exist (Clcve, B 11 910 ) 

Glucinum arsemte iodide, GlI , lAs O 3 + 

8 H 2 O 

Dccoin}) by H 2 O (Gruhl, Dissert 1897 ) 

Gold (aurous) arsemte, ^Au O, 

Dceonip by li^ht (Rdchiid H 1S94, 
27 1027) 

Gold (auric) arsemte, AuAsOj + H O 

Vciy sol in H (), Nll 40 H+Aq ind dil 
xcids (St iv( nh ig( n, J ])i IS<)5, 61 28) 

Iron (ferrous) arsemte, hcO,Ab <) 

Decoinp in the nr whdi moist sol 111 
NH 40 H+Aq when freshly pptd (Rdchatd, 
B 1894,27 1029- :J0) 
he As (>6 Ppt Sol in NH/IH+Aq, 
insol in NH 4 arsemte, or othei NH 4 silts + 
\q (Wittstein ) 


Iron (feme) arsemte, basic, 4 Fe 208 , Ai 38+ 
5 H 2 O 

Ppt H 2 O extracts AS 2 O 8 Sol in one 
acids with separation of AS 2 O 3 Aceti acid 
IS without action (Bunsen and Bei lold, 
1834) 

Sol in KOH, or NaOH+Aq 

Iron (feme) arsemte, Fe208,As203 
Sol in NH 40 H+Aq when freshly ►ptd 
(Reichard, B 1894,27 1030) 

Fe 4 As 209 Ppt (Reichard, B 189 , 31 
2170) 

+ 7 H 2 O Sol m NaOH, and KOH-f ^q 
‘'Feme arsemte^^ is si sol in Al 2 (S 4)3+ 
Aq (Kynaston, Dmgl 236 326 ) 

Lanthanum arsemte, La2H3(As08)3 
Ppt (Frerichs and Smith, A 191 3 5) 
Does not exist (Cleve, B 11 910 ) 

Lead arsemte, Pb(As02)2+a;H20 
SI sol m H 2 O Insol in KOH, but )1 m 
NaOH+Aq (Berz^us ) 

PbaAsaOfi Insol m H 2 O, NH 4 OH NH 4 
arsemte, or other NH 4 salts +Aq Vitt- 
stem ) 

Pb 8 (As 03)2 Scarcely sol in H 2 O, asily 
sol in HNOs, 01 HC 2 H 8 O +Aq I uling 
H 2 O dissolves some AS 2 O 3 Not com] etely 
insol in KOH+Aq (Strong, A 129 2 B ) 
Sol in acetic acid, insol in H 0 the 
presence of ammonium salts, sol m N >H+ 
Aq, si sol in KOH+Aq (Reicha , B 
1894,27 1024) 

+H 2 O SI sol m H 2 O, easily sol i dil 
acids (Stavenhagen, J pr 1895, ( 2 ) 33 

Lead arsemte chloride, PbsAsiOs, 2Pb< 

Mm Ekdemite Easrly sol in HNO h4.q, 
and warm HCl+Aq 

Magnesimn arsemte, Mg3(As03) 

Insol in NH 40 H+Aq, but sol in Urge 
excess of NH 4 C 1 +Aq (Rose ) 

Very sol in boiling II O ind 111 dil rids 
Sol mNH 4 Cl+Aq (Rdclimd, B IS (,27 
1012 ) 

Very sol in 11 O ind dil icids (S iveii- 
hagen, I c ) 

Mg^AsiO +4H O Jlvdiosi ()])!( Vd> 
sol 111 H 2 O ind Kids (Stivinldgin c) 
iMg(),2As 0,+ m (), + 15IR(>), UK 
+ I 8 H 2 O (Perper Dissdt 1894 ) 

Magnesium arsemte iodide, Mgl j \ (>3 + 
12 hro() 

Modciatdv sol m H O (Gruhl, J ^sdt 

1897 ) 

Manganous arsemte. Mil ^(AfeO 3) +>H ) 

Sol m H 2 O, insol in ilcohol, c isil> o li 7 ( d 
by moist air i\ ( nh igc n I c) 

BMn 0 , 2 Ab >03 (RcKhard B 189 27 

1032 ) 
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Mn 3 H 2 As 40 io+ 4 H 20 SI sol m H 2 O 
Very sol in acids and alkali (Stavenhagen, 
It c ') 

MnsAsaOg Ppt (Reichard, B 1898, 31 
2165) 

Merctirous arsemte, HgaOjAsaOs 
Decomp by light Decomp by H 2 O 
(Reichaxd, B 1894, 27 1022 ) 

HgsAsOa Only si sol m H 2 O, sol m 
dll acids (Stavenhagen, J pr 1895, (2) 61 
24 ) 

Gradually and completely decomposed by 
H 2 O (Reichard, Ch Z 1902, 26 1143 ) 

Mercuric arsemte, Hg 3 (As 03)2 
SI sol in H 2 O (Stavenhagen, I c) 
Decomp more easily by H 2 O than is the 
mercurous comp (Reichard, Ch Z 1902, 

26 1143 ) 

2 Hg 0 ,As 203 hJot decomp by boihng 
with H 2 O Undecomp by boihng acids 
Decomp by KOH+Aq, K COs+Aq and 
NH 40 H+Aq (Reichard, B 1894, 27 1021 ) 
HgsAsaOs Ppt Decomp by boiling H 2 O 
Very si sol m H2SO4+HCI (Reichard, B 
1898, 31 2170 ) 

Nickel arsemte, Ni 3 (As 03)2 
Insol in H 2 O, easily sol in NH 40 H+Aq 
(Proust ) 

Ppt (Reichard, B 1898, 31 2165 ) 
3 Ni 0 , 2 As 203 Sol in NH 40 H+Aq (iden- 
tical with salt of Girard) (Reichard, B 1894, 

27 1031 ) 

+ 4 H 2 O Insol m H 2 O, sol in NH 40 H-f- 
Aq (Proust ) 

Sol in KCIH+Aq (Giraid, C R 34 
918) 

2 NiO, As O 3 Insol in H 2 O, sol in NH4OH 
+Aq, sol III KOH+Aq (Reynoso, C R 
31 bS) 

Platinum arsemte, Pt AsO 0 4 

Sol in il () uid ilcohol, veiy unst ibh 
(Stav( nh igc n, Z c ) 

Potassium arsemte, KAsO 

Sol m 11 0 si sol in ihohol (Pistdii, 
A 68 m ) 

Insol in (lliyl k ( I it( (N luinann, B 
1004, 37 i()()l ) 

D()( s not < Mst < 1 _ ’ I c) 

KjAbOj V(i> sol in 11 (>, bol m iholiol 
(St ivi nil ig( n, I c) 

K 4 'Vs O +()11 O V(iy sol in II (), sol in 
al(ohol (St iv( nil n, Z c ) 

K As 4()7+21I O Sol 111 II (>, si sol in 
ihohol (Pist(ui,A 68 100) 

Potassium arsemte bromide, 4\s Oi, 2KBi 
More sol in H O than iodide (Schiff ind 
Sestini, \ 228 72 ) 

2 As Og, KBr (Rudoiff, B 19 2b75 ) 


Potassium arsemte chloride, 2AS2O3, KCI 
Much more quickly sol m hot H2O than 
bromide or iodide (Rudorff, B 19 2675 ) 
AS2O3, KCl Decomp by H2O 

Potassium arsemte iodide, 3AS2O3, 2KI+ 
H2O 

SI sol in cold H2O, sol in 20 pts boihng, 
and 40 pts cold H2O (Emmet, Sill Am J 
(2) 18 583 ) 

6KASO2, 2KI-b3H20 Sol m H2O and 
alcohol Decomp by acids (Harms ) 
2 KH(As02 )2 , AsoOs, 2KI SI sol in H2O 
(Harms, A 91 371 ) 

2AS2O3, KI Very difficultly sol even in 
boihng HoO Very easily sol m KOH+Aq, 
but much less so in K2COs+Aq (Rudorff, 
B 19 2670 ) 

I Sol m 40 pts cold, 20 pts hot H2O , sol in 
I alkahes (Schiif and Sestim, A 228 72 ) 

Potassium arsemte sulphate, KgAsOs, 

IOK2SO4 

(Stavenhagen, Zeifc angew ch 1894, 8 
166) 

Rubidium arsemte, RbAsOg 
Sol in H2O, aq solution is alkaline to 
litmus Insol m alcohol (Bouchonnet, C R 
1907, 144 641 ) 

Rubidium arsemte bromide, AS2O3, RbBr 
Decomp by H2O (Wheeler, Z anorg 4 
451 ) 

Rubidium arsemte chlonde, AS2O3, RbCl 
As above 

Rubidium arsemte iodide, AS2O3, Rbl 
As above 

Silver arsemte, Ag AsO 3 
Insol in H 0 Not pptd in piesence of 
20,000 pts H2O (Harting ) 

1 1 H O dissolves 0 0115 g \g3AsO3 at 20° 
(A^hitby, Z anoig 1910,67 108 ) 

Only si sol inH O indindil acids, icadily 
sol mNH40H+Aq indconc acids (Staven- 
higon, Z c ) 

Dicomp by light, b\ KOH+Aq and by 
NILOH+Xq (Rcidiud, B 1894,27 1022- 
20 

h ibily sol in llNOi+Aq ind other icids 

(M u( ( t ) 

More e isilv sol in HCHjO)+\q thru 
\g{P04 d sol in HO H3O +Aq (Siiitos, 
C N 38 94 ) 

Insol in KOn+ \q (Kuhn, Aieh Ph inn 
(2) 69 267 ) 

h isily sol inKH 40H+Aq (Maicet ) 

Insol in Mr4()H+Aq, but sol the Kin in 
piesence of ilk ili iiiti ites (Siiitos I c) 
Incompletely sol in (NH4) COj 
(NH4) SO4, 01 NH4N03+Aq (Wittstcin, 
Report 61 41 ) 
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Decomp byNH 4 Cl+Aq Sol inKAsO + 
Aq (Kuhn, Ic) 

Not pptd in solutions contaming sol 
citrates TSpiller ) 

Sol m methyl acetate (Naumann, B 
1909,42 3790) 

SI sol in methyl acetate (Bezold, Dis- 
sert 1908 ) 

Insol m ethyl acetate (Hamers, Dissert 
1906 ), (Naumann, B 1910, 43 314 ) 

+H 2 O Very sol in HoO, NH^OH-f Aq 
and in dil acids (Stavenhagen, J pr 1895, 

(2) 61 29 ) 

2Ag20, AS 2 O 8 Ppt (Pasteur, J Pharm 

(3) 13 395 ) 

Could not be obtained (Stavenhagen, Ic) 
3 Ag 20 , 2 AS 2 O 3 Sol in cold HC 2 H 3 O 2 + 
Aq (Santos ) 

Sol m NH 40 H-hAq and in potassium ar- 
senite+Aq (Girard, C R 34 918 ) 

Ppt (Reichard, B 1898, 31 2167 ) 

Could not be obtained (Stavenhagen, I c ) 

Silver arsenite ammonia, 2Ag20, As^Os, 
4 NH 3 

Insol in H 2 O or alcohol (Girard ) 
Sodium arsemtes 

Correspond to potassium arsemtes, but 
have not been obtained in crystalline form 
All are very sol in H 2 O (Pasteur, A 68 308 
Na 3 AsOs Very sol in H 0 (Staven- 
hagen, I c ) 

Insol in ethyl acetate (Naumann, B 
1904, 37 3602 ) 

Sodium arsemte bromide, 2As O 3 , NaBi 
Decomp by warm H O (Rudorff, B 21 
3052 ) 

Sodium arsemte iodide, 2As O3, Nal 
Decomp by hot H O (Rudoiff ) 

Strontium arsemte, Sr3(As03) 

Sol in H 2 O (Stavenhagen, Ic ) 

Sol in H 2 O, insol in alcohol (identical with 
Stem) (Reichaid, B 1894,27 1016) 

Sr 2 As Oo-h 2 H O Quite easily sol in H 0 
(Stein ) 

SI sol in H 2 C, SiOjH d-Aq, oi H 3 A.b 04 H- 
Aq (Dumas ) 

Very si sol m ilcohol (Stem ) 

Lasily sol in H O ind in uidb (St ivcn- 
hxgcn, J pr 1895, (2) 61 17 ) 

Si 3 A& 4()9 Moderate ly sol in H O (lleich- 
ard,B 1894,27 103t) ) 

Strontium arsemte iodide, Sil , dVsOs-h 
12 H O 

As Ba comp (Gruhl, Dissdt 1897 ) 

Thallium arsemte, rUAsOs 

SI sol in H 2 O and alcohol, easily sol m 
acids, especially m dll H SO 4 (Stavenhigei , 
Ic) 


Tm (stannous) arsemte, Sn3(As03)2 
Ppt , decomp by acids and alkali ^eich- 
ard, B 1898, 31 2169 ) 

+ 2 H 2 O SI sol inH20 Easily so indil 
acids and alkalies (Stavenhagen, I c 

Tm (stanmc) arsemte, Sn3(As03)4+5 H2O 
SI sol m HoO (Stavenhagen, I c ] 

5Sn02, 2 AS 2 O 3 Ppt Sol in acids ithout 
decomp (Reichard, B 1894, 27 102 ) 
Sn7As20i7 Ppt (Reichard, B 1 8, 31 
2169) 

Uramum arsemte, UO 2 , AsoOs 
Insol m NH 40 H+Aq, only si sol OH-|- 
Aq Sol m acids (Reichard, B 1 4, 27 
1029) 

Zme arsemte, ZnO, As 20 s 
Ppt (Avery, J Am Chem Soc 1 > 6 , 28 
1163) 

3 Zn 0 ,As 208 Sol in acids without c cjomp 
Easily sol m NH 40 H+Aq (Reich d, B 
1894,27 1033) 

Arsemovanadic acid, AS 2 O 6 , V 2 O 6 2 H 2 O 
Easily sol in H 2 O, but solution ea ly de- 
composes, crystaUizes from H 2 O with 3H20 
Composition is vanadium dihydrogei arsen- 
ate (V 02 )H 2 As 04 (Friedheim, B 23 2600 ) 
+14, and +I 8 H 2 O (Ditte, C 102 
757 ) Could not be obtained (Friec eim ) 
3 AS 2 O 6 , 2V Os (Berzelius ) Corr t for- 
mula IS as above (Friedheim ) 

3 H 2 O, 7 AS 2 O 6 , 6 V 2 O 6 (Gibbs, Am 3h J 
7 209 ) Could not be obt xined Fried- 
heim ) 

3H 0, 5 AS 2 O 6 , 8 V 2 O 5 + 34 H O ( ibbs ) 
Could not be obtained (I ri( dh( 11 n ) 

Arsemovanadates 

According to Priedhciin (Z 11104 1892, 

2 319) the arsemovanad xtos irt doi lo ai- 
senates of VO> and NPr 4 

Ammomum arsemovanadate, (NH|) ), 

AsO 2 VO , + ")H 0 

bffloiosccnt in dry in si sol 1 cold, 
dccoinp by hot HO ( oinj sition 
IS xnimonium div in idimn 1 ( nate 
= (V() 2 ) (NH4)As()4H-2i2H 0 ihu hoim, 

B 23 2(100) 

SI sol in cold H 2 O Some wh it rnoi c isily 
sol m hot H 2 O with sipuition o V (>5 
(Schmitz-Dumont, Disscit 1891 ) 

2 (NH 4 ) 20 , UsO, 2 VO +4H() Can- 
not be ciystallized from H (' Coni] sition 
IS (NHO HAs 04 + 2 (V() 2 ) H AsO, bried- 
heim ) 

Decomp imdci H 2 O to (NH 4 ) O, V Og 
As Og+SH O (bchmiU-Dumont, I c 
5 (NH 4 ) 20 , 4As O 5 , 2 V 20 g + lSIi O .ol in 
HO (Ditte, C R 102 1019) D snot 
exist (Friedheim, B 23 2605 ) 
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Calcium arsemovanadate, 2CaO, 3 AS 2 O 6 , 
2 V 2 O 6 + 2 IH 2 O -CaHAs04-f 2(V02) 
H 2 As 04 -|“ 8 H 20 

Can be crystallized in presence of vanadic 
acid without decomp (Fnedheun ) 
Efflorescent Sol in H 2 O (Schmitz- 
Dumont, I c ) 

Cobalt arsemovanadate, CoO, AS 2 O 6 , V 2 O 6 + 
9HoO=Co(V02) H2(As 04)2+8H20 
Sol m H 2 O (Fnedheim ) 

Copper arsemovanadate, CuO, AS 2 O 6 , V 2 OB+ 
4 H 2 O = Cu(V 02 ) 2 H 2 (As 04 ) 2 + 3 H 20 
Sol in H 2 O (Fnedheim ) 

Magnesium arsemovanadate, MgO, AS 2 O 5 , 
V 2 O 6 + IOH 2 O = (V02)2MgH2(As04)2 + 

9 H 2 O 

Sol m H 2 O (Fnedheim ) 

Moderately sol in H 2 O Solution decomp 
on standmg (Schmitz-Dumont, I c ) 

2MgO, 3As206 2V20fi,+23H20 =MgHAs04 
+ 2 (V 02 )HoAs 04 + 9 H 26 Sol mHaO (Fried- 
heim ) 

Sol in H 2 O but solution decomp on evap- 
oration (Sohmitz-Dumont, Ic) 

Potassium arsemovanadate, K 2 O, AS 2 O 6 , 
2 V 2 O 6 + 5 H 2 O = (V 02 ) 2 KAs 04 + 2 HH 20 
Sol in H 2 O (Fnedheim ) 

SI sol in cold H 2 O Partially decomp on 
heatmg (Schmitz-Dumont ) 

Strontium arsemovanadate, 2SrO, 3 AS 2 O 6 , 
2 V 2 OB+ 2 OH 2 O =SrHAs04+2(V02)2H2 
As04+73^H20 
Sol in H 0 (Fnedheim ) 

-I- 2 IH 2 O Exsily sol m H 2 O (Schmitz- 
Dumont ) 

Zmc arsemovanadate, ZnO AS 2 O 6 , V Oo-(- 
0 = Zn(V02)2H2(As04)2-f5hH20 
Sol m H 2 O (I'liedheim ) 

2ZnO, UssOb, 2V Oed-SlIaO, and + lSH^O 
= ZnHAs04'f2(V0,)2H2As04, ind+b>iH O 
Sol in H O flriodhciin ) 

Arsemovanadicotungstic acid 

Ammonium arseniovanadicotungstate, 
17(NJ[4) (),2Ab Or,14)^V203,29A\C>3-f 

%Tr 0 

SI sol in (old 11 O ll( idily sol in boiling 
H 0 Insol in il( ohol, (tlioi, benzene, Cb , 
CHCI 3 , Ketone, lutrobe^nze ru , aniline iml 
accti 1 (Rogers, 1 Am Chun 

Soc - 25 « 7 ) 

Arseniovanadicovanadic acid 

Ammonium arseniovanadico vanadate, 

^(NirOO, 124s Or, 12VO , bVOr + 
7100 

SI sol in cold, sol m hot IRQ, from which 
ciystalhzcs — 

4(NH4) O, 9 AS 2 O 6 , 9 VO 2 , 8 V 2 O 6 +IIH 2 O 
Sol in H 2 O (Gibbs, Am Ch J 7 209 ) 


Arsemovanadicovanadiotungstic acid 

Ammomtim arsemovanadicovanadiotungstate, 
17(NH4)20,2AS20b,7V206,4:V208,32W08 
-fTSHaO 

SI sol m cold, readily sol m boilmg H2O 

(Rogers, J Am Chem Soc 1903, 26 310 ) 

Arseniovanadiotungstic acid 

Ammomum arseniovaaadiotungstate, 

18(NH4)20, 2AS2O6, 13V O5, 39W08+ 
88H2O 

Sol m H2O Insol m organic solvents 

(Rogers, J Am Chem Soc 1903, 26 306 ) 

Arsemuretted hydrogen, AsHs 
See Arsemc hydride 

Arsenochroxnic acid 

Potassium arsenochromate, iC4Cr2As20i6+ 
12H20 

Sol m moderately cone nuneral acids 

(Tarugi, C C 1897, II 724 ) 
K7Cr8As6022-f24H20 Ppt Sol m dil 

warm acids (Tarugi ) 

Potassium hydrogen arsenochromate, 
iC4ll6Cr8As20i6 
(Tarugi, C C 1897, II 724 ) 

Arsenosoarsemotungstic acid 

Potassium arsenosoarsemotungstate, IOK2O, 
4AS2O6, AS2O3, 2IWO8+26H2O 
Precipitate Sol in a large amount of hot 

H2O (Gibbs, Am Ch J 7 313 ) 

Arsenosomolybdic acid 

Ammomum arsenosomolybdate, 3 (NIG) O, 
5As Os, I2M0O3+24H2O 
SI sol mH^O (Gibbs, Am Ch J 7 313 ) 

Ammonium banum arsenosomolybdate, 

i(Nn4)0, 2BiO, 5A82O3, IOM0O3 + 
501 laO 

Ppt (Ephiaim, Z anorg 1910, 66 57 ) 

Ammomum cupric arsenosomolybdate, 

(Nir4)20, CuO, 2 As03, 4Mo03+2H,0, 
\nd 2(NIl4)20, CuO, 3AS2O8, bMoOs-b 
1 UGO 

Pptb (I phi aim, Z auoig 1910,66 5S ) 

Banum arsenosomolybdate, 3BaO, 24s Os, 
SMoOa + lill O 
Veiy si sol in II O (Gibbs ) 

Copper arsenosomolybdate, 2CuO, lAs Oj, 
bMoO J 

Sol iiiH 0 (Gibbs) 

Manganese arsenosomolybdate, 2MnO, 
3AS2O3, bMoOs+BII 0, and*fl5H20 
Insol m H2O (Gibbs j 
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Potassium arsenosomolybdate, SKaO, AssOs, 
SMoOs +3H2O 

Easily sol m H 2 O (Ephraim, Z anorg 
1910,66 54) 

3 K 2 O, AS 2 O 3 , 8 M 0 O 3 +I 8 H 2 O Easily sol 
m H 2 O (Ephraim ) 


Arsenyl iodide, As8l20n=2As0 3As20*-l- 
I 2 H 2 O 

17 ^ 1 ^ 22 ”^^ byH 20 (Wallace,?] [ Mag (4) 

SI sol m cold H 2 O, less sol n alcohol 
(Phsson, J Pharm 14 46 ) 


Sodium arsenosomolybdate, Na 20 , As 20 s, 
2MoOs -I- 6 H 2 O 

Easily sol m H 2 O (Ephraim, Z anorg 
1910,66 56) 

2Na20, AsiOs, 4 M 0 O 8 +I 3 H 2 O Ppt 
(Ephraim ) 

Zmc arsenosomolybdate, 2ZnO, 3 AS 2 O 3 , 
6Mo08"h6H20 

Sol m H 2 O (Gibbs ) 

Arsenosophosphotungstic acid 

Potassium arsenosophosphotungstate, lOKoO, 
I 4 AS 2 O 3 , 3 P 2 O 6 , 32W08+28H O 

Moderately sol m cold, very /easily in hot 
H 2 O (Gibbs ) 

7K2O, 2AS2O8, 4P2O5, 6OWO8+55H2O 
Sol m hot H 2 O with decomp (Gibbs ) 

Potassium sodium arsenosophosphotungstate, 
5 K 2 O, NasO, 2 AS 2 O 3 , 2P20fi, I 2 WO 3 + 
I 5 H 2 O 

(Gibbs, Am Ch J 7 313) 

Arsenosotungstic acid 

Ammomum arsenosotungstate, 7(NH4)20, 
2 AS 2 O 8 , 18W08+18H 0 

Sol in H 2 O (Gibbs ) 


Arsenyl iodide vMh MI 
See Arsemte iodide, M 


Arsenyl sulphoiodide, AsiaUSeOg 
Scarcely attacked by cold H 
H 2 O extracts Asis Decomp by 1 
H 2 SO 4 Easily sol m KOH, or N 
(Schneider, J pr (2) 36 513 ) 


Boiling 

tHNOsOT 

40 H+Aq 


Arsine 

See Arsemc hydnde 


Atmospheric air 
See Air, atmospheric 


Atmamme, Au(OH)2NH2 

(Jacobsen, C R 1908, 146 12 ) 

Diaunamme, Au 2 (OH) 4 NH 
(Jacobsen, C R 1908, 146 12 ) 

/Ses^^^munamme, NAus, NH 3 

Decomp by H 2 O mto NAus taschig, A 
236 341 ) 

Aunc acid, HAU2O4 
Sol m HBr, or HCl+Aq (I uss, B 19 
2546) 

Ammomum aurate 
See Auroamidoimide 


Banum arsenosotungstate, 4BaO, As^Os, 
9 WOS+ 2 IH 2 O 

Precipitate Nearly insol in H O (Gibbs) 

Sodium arsenosotungstate, 9Na 0, 8As O 3 , 
I 6 WO 3 + 55 H 2 O 

Very sol m H 2 O (Gibbs, Am Ch J 7 
313) 

Arsenyl bromide, AsOBr 
H 2 O dissolves out As^Oa, insol in dcohol 
(Serullas ) 

+H 2 O (Wallace, Phil Mag (4) 17 122 ) 
As 809 BrG = 2 AsBr 3 , 3As O 3 + I 2 H C 

Arsenyl bromide with MBr 
See Arsemte bromide, M 

Arsenyl chloride, AsOCl 
Sol in H 2 O with dccomp 
-fH20 (Wallace, Phil Mag (4) 16 358 ) 
AS3O4CI (Wallace ) 

Arsenyl chlonde with MCI 
See Arsemte chloride, M 
Arse^^ potassium fluoride, AbOl 3 , Kf + 

(Marignac, A 146 237 ) 


Banum aurate, BaAu O 4 + 5 H O 

SI sol 111 H 2 O ( Wcigand, Zoil angew Ch 

1905, 19 139 ) 

+bH O SI sol in IT 0 Sol dil H 2 SO 4 
and III dll HNO 3 Sol in MCI )ocomp by 
ilcohol (Mtytr, C R 1907,14 806) 

Calcium aurate ('*) 

Insol in IT O, sol m C iCi (Iiemy, 

A ( h ( 3) 31 485 ) 

C i -[-(illiC) Ab li i bd (Meyer, 
C R 1907, 146 SOO ) 

Magnesium aurate ( 0 

Ppt Insol in If (), sol m IgCl H-Aq 
(Pclhtid ) 

Potassium aurate, KAuOid- UI * 

\<i> sol in If (), ind < i y dccomp 
(1 i( in\ \ (h ( 31 ) 

Sol 111 iholiol, th( solution in hoholdoes 
not d((omp b( low 50° ( 1 igUK A ch (3) 

11 ^(>4 ) 

Potassium aurate sulphite, I\Au( , 2 K 2 SO 3 + 
5H O 

Sol in II 2 O with dtcomp early insol 
in ilk iliiu solutions (lum^, ^ ch (3)31 
485 ) 
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Sodimn aurate, Na2Au204-l-2H20 

Sol in H2O Sol m dil H2SO4, dil HNO3, 
and HCl with decomp Decomp by alcohol 
(Meyer, C R 1907, 146 806 ) 

Strontium aurate, SrAu204+6H20 
As Ba salt (Meyer ) 

Aunimide chloride, Au(NH)Cl 

(Raschig ) 

Aummide mtrate, AU 2 N 2 H 2 O, 2 HNO 3 , or 
AuN, HNOa+J^HaO, or Au 20 (NH) 2 , 
2 HNO 3 

Not dehquescent Decomp by hot H 2 O 
into Au 20 (NH )2 (Schottlander, J B 1884 
453) 

Auroamidomude, Au(HN)NH: 2 H- 3 H 20 
(Fulminatmg gold) Insol in H 2 O, not 
attacked by dil acids, sol in cone acids, 
and m moderately dil acids, when freshly pre- 
cipitated Insol in alkahes or alcohol Sol 
m KCN-hAq 

Tnauroamine, AU8N+5H2O 
Not decomp by boiling dil acetic acid, 
HNO3, or H2SO4 (Raschig, A 1886, 236 
349 ) 

Auncyanhydne acid, HAu(CN)4+l 
Easily sol in H 2 O, alcohol, or ether 
See also Bromauncyanides 
Chlorauncyanid es 
lodauricyamdes 

Ammomum auricyamde, NH 4 Au(CN )4 
Easily bol in H 2 O or alcohol Insol m 
ether 

Cobaltous auricyamde, Co[Au(CN) 4 ] 2 + 9 H 20 
bl sol in cold, easily in hot H 2 O SI sol 
in alcohol ( 1 indbom ) 

Potassium auricyamde, KAu(CN) 4 + 13^1120 
Efhoiescent SI sol m cold, easily in hot 
H 2 O L ibily sol in alcohol 

Silver auricyamde, AgAuCN 4 

In&ol in H 2 O 01 HNOs-fAq Sol in 
NH40H+A.q 

DiaLurodiamine mtrate 
Se( Aunimide nitrate 

Aurobromhydric acid 
See Bromauric acid 

Aurobromic acid 
See Bromauric acid 

Aurochlorhydnc acid 
See Chlorauric acid 

Aurochlonc acid 
See Chlorauric acid 


Aurocyanhydne acid 
Aurocyamdes with MCN 
See Cyamde, aurous with MCN 

Azmosulphomc acid 

Ammomum azmosulphonate, NsSOsNH 4 

(Traube, B 1914, 47 944 ) 

Barium azmosulphonate, (N 3 S 03 ) 2 Ba 
(Traube, B 1914, 47 944 ) 

Potassium azmosulphonate, NsSOsK 
Easily sol m H 2 O Can be crvst from 
boilmg abs alcohol (Traube, B 1914, 47 
943) 

Sodium azmosulphonate, NsSOsNa 
(Traube, B 1914,47 944) 

Azoimide, HNs 

Miscible with H 2 O and alcohol (Curtius 
and Radershausen, J pr ( 2 ) 43 207 ) 

Stable maq solution, decomp slowly by dil 
boihng HCl (Curtius, J pr 1898, ( 2 ) 68 
265) 

For salts of HNs, see azoimide of metal 
under metal 

Azoimide, hydroxylamme, N 8 H, 2 NH 20 H 
Sol m H 2 O Gradually volatilizes at ord 
temp (Dennis, J Am Chem Soc 1907, 29 
22 ) 

Azophosphonc acid 
See P^/rophosphamic acid 

Det^^azopl^osphonc acid 
See P 2 /^ophospho(i^amxc acid 

Banum, Ba 

Decomp byHsOandabs alcohol (Guntz, 
C R 1901, 133 874 ) 

Insol in liquid NH3 (Gore, Am Ch J 
1898, 20 827 ) 

Banum amalgam, BaHgis 

Stable in contact with liquid amalgam up 
to 30° Can be cryst from Hg without de- 
comp if temp does not exceed 30° (Kerp, 
Z anorg 1900, 26 68 ) 

BaHgi 2 Stable in contact with liquid 
amalgam from 50°-100° Cxn be cryst fiom 
Hg without docomp it any temp within 
these limits (Kerp ) 

Banum amide, Ba(NH )2 

B-pt 280° (Menticl, C C 1903,1 276 ) 
Decomp by H O (Guntz ind Mentrtl, 
Bull Soc 1903, (3) 29 57S ) 

Banum potassium amide 

See Potassium ammonobarate 
Barium ammonia, Ba(NH 3 )c 

Takes fire in the an Only si sol in liquid 
NH3 Violently decomp by H 2 O (Mentrel, 
C R 1902, 135 740 ) 
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Banum arsenide, Ba8As2 
Decomp by H2O (Lebeau, C R 1899, 
129 48) 

Bantim azoimide, Ba(N3)o 
Very si hydroscopic, explosive 
12 5 pts are sol m 100 pts H2O at 0® 

16 2 ‘‘ 100 H2O 10 5® 

7 « « « iQo « H2O 15® 

3 u a u cc IQQ « 2:20 “ 17® 

0 0172 pts are sol m 100 pts abs alcohol at 
16® 

Insol in ether (Curtius, J pr 1898, (2) 
68 290) 

See also Banum mtnde 
Banum bonde, BaBe 

Sol in fused oxidizmg agents, not decomp 
by H2O, msol m aq acids, si sol in cone 
H 2 SO 4 , sol mdil and cone HNOs (Moissan, 
C R 1897, 126, 634 ) 

Banum si^ftbronude sodium broimde, BaBr, 
NaBr 

Decomp by H2O (Guntz, C R 1903, 
136 750) 

Banum bromide, BaBr2, and +2H2O 
100 pts H2O dissolve — 
atO® 20° 40® 60® 80® 100® 

98 104 114 123 135 149 pts BaBr2 

Sat BaBr2+Aq contains at 
_20° —9® +7® 16® 19® 40® 

46 7 46 5 48 5 48 8 49 3 50 9%BaBr2 
71® 76® 77® 104® 145® 160® 175® 

55 1 55 5 55 6 56 6 60 5 59 4 60 3%BaBr2 
(Etard, A ch 1894, (7) 2 540 ) 

Sp gr of BaBr 2 +Aq at 19 5® cofitaimng 
5 10 15 20 25 30%BaBr2 

1 045 1 092 1 114 1 201 1 262 1 329 

35 40 45 50 55%BaBr2 

1 405 1 485 1 580 1 685 1 800 
(Kremers, Pogg 99 444, calculated by 
Gerlach Z anal 8 285 ) 

BaBr +Aq containing 7 74% BaBrj has 
sp gr 20®/20®=l 0716 
BaBr2H-Aq contaimng 16 76% BaBi2 has 
sp gr 20®/20® = l 1674 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 279 ) 

Sat BaBr2+Aq boils at 113® (Kiemers, 
Pogg 99 43 ) 


Solubility in Bal2+Aq at t° 



j Sat solution contains 

% BaBr 

^ Bal 

—16 

4 7 

57 9 

—16 

5 0 

59 0 

H-60 

5 5 

bb 0 

135 

9 3 

07 3 

135 

9 0 

07 2 

170 

11 0 

67 4 

210 

14 9 

67 7 


(Etard, A ch 1894, (7) 3 287 ) 


Very sol m absolute alcohol (Hm 
100 pts absolute methyl alcohol disi 
pts BaBr2 at 22 5® 

100 pts absolute ethyl alcohol dig 
pts BaBr2 at 22 5® (de Bruyn, Z pi 
10 783) ^ ^ t' 

Sat solution in 87% alcohol conta 
BaBr2 (Richards, Z anorg 3 455 ) 
100 pts absolute methyl alcohol ( 
45 8 pts BaBr2 4-2H20 at 15® 

100 pts 93 5% methyl alcohol ( 
27 3 pts BaBr2 4-2H20 at 15® 

100 pts 50% methyl alcohol dissolv 
BaBr2+2H20 at 15® (de Bruyn, Z 
Ch 10 787) 

100 g BaBr2 +CHsOH contam 0 4 g 
at the cntical temp (Centnerszwer, 2 
Ch 1910, 72 437) 

At 15®, 1 pt by weight is sol m 
36 pts methyl alcohol, sp gr 0 
207 ethvl 0 g 

652 “ propyl '' “ 0 8 

(Rohland, Z anorg 1897, 16 413 ) 

Nearly msol m boihng amyl alco] 
cem dissolvmg only an amt equal to 
BaO (Browmng, Sill Am J 144 45' 
Sol m acetone (Naumann, B 19 
4328, Eidmann, C C 1899, II 1014 ) 
Insol in benzonitrile (Naumann,! 
47 1370) 

Difficultly sol m methyl acetate 
mann, B 1909, 42 3789 ) 

Insol in ethyl acetate (Naumann, I 
43 314) 

Barium cadmium bromide, BaBr , C 

4H2O 

Sol in H2O (v Hauer, W A B 2C 

Barium rhodium bromide 
See Bromorhodite, barium 

Barium bromide ammonia, B iBi ,8N1 
Decomp by H2O (Joanni-^, O R 
140 1244 ) 

Banum bromide hydrazine, B iBi , 2N 
Hydroscopic Very sol 111 II 0 Ii 
alcohol (Liiu/en, Z inoig 1008,60 

Barium bromofluoride, BaBi2,BaL 
Insol in xndund(coinp by boihng i 
Sol in IIBr and in lINOj Dccoinj) b^ 
hot II SO4, dll nC\, dll IINO3, or dll 
acid (Dificqz, C R 1904, 138 199 ) 

Barium carbide, BaC2 

Decomp by H O (Maquenne, C I 
300) 

Sp gr 3 75 Easily decomp by H2 
dll acids (Moissan, Bull Soc 1894, 1 
1008) 


feld ) 
Ive 50 

>lve 3 
s Ch 

IS 6% 

ssolve 


4 pts 
phys 

BaBra 

piiys 


9 

35 

35 


> 1 , 10 

5 mg 

1, 37 

1914, 

Nau- 

1910, 


Br2-f 

40) 


1905, 


)1 m 
91) 

ohol 

H 2 O, 

cetic 


144 

and 

)11 
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Bantun carbonyl, Ba(C0)2 

Sol in H 2 O (Guntz and Mentrel, Bull 
Soe 1903, (3) 29 586 ) 

Bantun s^/bchlonde, BaCl 
Decomp by H 2 O (Guntz, C R 1903, 
136 751) 

Bannm st^5clilonde soditun cblonde, BaCl, 
NaCl 

Decomp by H 2 O (Guntz, C R 1903, 
136 750) 

Bantun chlonde, BaCl 2 , and 4'2H20 
Permanent m dry air 


100 pts H 2 O at t® dissolve (o) pts BaCb and (&) 
pts BaCl 24 - 2 H 20 


t® 

a 

h 

t® 

a 

h 

15 64 

34 86 

43 50 

74 89 

59 94 

65 51 

49 31 

43 84 

65 63 

105 48 

69 58 

77 89 


(Gay Lussao A ch. (2) 11 309 ) 


100 pts H 2 O at t® dissolve 32 62 +0 2711t pts BaOh 
(Kopp ) 


100 pts H 2 O dissolve pts BaCh + 2 H 2 O at t® 


t® 

Pts 

BaCl2+2H20 

t® 

3Piis 

BaCl3+2H20 

16 25 

39 66 

62 50 

Wmmm 

20 00 

42 22 



22 50 

43 7 

87 00 


37 50 

51 0 



50 00 

65 0 





(Braudes ) 


Sol in 2 67 pts H O at 18 75® (Abl ) 

1 pt BaCU IS sol in 2 86 pts H 2 O at 15 5® and 1 67 
pts at boiling temp (M R and P ) 

100 pts H 2 O at I'j 5° dissolve 20 pts BaCl and 43 
pts at S7 7° (Ure s Diet ) 


Solubility in 100 pts H O at t® 


t® 

I tM 

BaCl 

t® 

Pts 

BaCJz 

0 

n 1 

77 5 

d 9 

12 2 

-J3 0 

95 05 

o7 7 

38 4 

41 2 

102 5 

,8 0 

b2 7 j 

47 7 

10) 

59 7 


(Nordcnsl lold Pogg 136 RG ) 


100 pis If () dissolve pts BaCl al I 


1 

Pts 

H iC 6 

t 

1 ts 

BaCh 

9 

2 

50 

43 7 

30 

iS 1 

58 

4j 0 

37 

10 0 




(Gcrardin A cli (4)6 14 5) 


1 pt BaCb+2II O IS sol in 2 18 pts II 2 O 
at 21 5®, and the solution has sp gr == 1 2878 
(SchifT, A 109 32G ) 

1 pt anhydious BaCl-> is sol in 2 80 pts 
H 2 O at 15° (Gerlach ) 


Solubihty in 100 pts H 2 O at t® 


t® 

Pts 

BaCla 

t® 

Pts 

BaCh 

t® 

Pts 

BaCb 

0 

IKfil 

9 

36 

1 39 

7 

71 

49 

7 

1 

31 

2 

37 

KE 

0 

72 

50 

0 

2 

31 

5 

38 

40 

2 

73 

50 

3 

3 

31 

7 

39 

EE 

5 

74 


6 

4 

31 

9 

40 

40 

7 

75 

50 

9 

5 

32 

2 

Ea 

ED 

EE 

76 

51 

2 

6 

32 

4 

42 

41 

3 

77 

51 

5 

7 

32 

6 

43 

41 

6 

78 

51 

8 

8 

32 

8 

44 

41 

9 

79 

52 

1 

9 

33 

1 

45 

42 

2 

80 

52 

4 

10 

33 

3 

46 

42 

5 

81 

52 

7 

11 



47 

42 

7 

82 

53 

0 

12 

33 

8 

48 

43 

EE 

83 

63 

3 

13 

34 

0 

49 

43 

3 

84 

63 

6 

14 

34 

2 


43 

6 

85 

64 

0 

15 

34 

5 

51 

43 

9 

86 

54 

3 

16 

34 

7 

52 

44 

2 

87 

54 

6 

17 

35 

m 

53 

44 

4 

88 

55 

0 

18 

35 

2 

54 

44 

7 

89 

56 

3 

19 

35 

5 

55 

45 

0 

90 

56 

6 

20 

35 

7 

56 

45 

3 

91 

65 

9 

21 

36 

0 

57 

45 

6 

92 

56 

2 

22 

36 

2 

58 

45 

9 

93 

56 

6 

23 

36 

5 


E^ 


94 

56 

9 

24 

36 

7 

60 

46 

4 

95 

57 

2 

25 

37 

m 

61 

46 

7 

96 

57 

6 

26 

37 

2 

62 

47 

0 

97 

67 

9 

27 

37 

5 


47 

3 

98 

68 

2 

28 

37 

7 

64 

47 

6 

99 

68 

6 

29 

38 

0 

65 

47 

9 

100 


8 

30 

38 

2 

66 

48 

2 

101 

59 

2 

31 

38 

5 

67 

48 

5 

102 

69 

5 

32 

38 

7 

68 

48 

8 

103 

59 

8 

33 

39 

m\ 

69 

49 

1 

104 

^1 

2 

34 

39 

2 


49 

4 

104 1 

60 

3 

35 

39 

5 








(Mulder, calculated from his own and other 
observations Scheik Verhandel 1864 45 ) 


The satuiatcd solution contains — 

60 3 pts BaC ]2 to 100 pts H 2 O, and boils at 
104 1° (Mulder ) 

60 1 pts BaCl to 100 pts H 2 O, and boils at 
104 4° (Jjcgi xncl ) 

61 8 i)ts B 1 CI 2 to 100 pts H 2 O, and boils 
It 104 5® (Griflith ) 

59 58 ])ts BaCb to 100 pts llaO, and boils 
at 105 4S® (Gw-Lubsac), at 106° (Kicmers) 

54 I ])ts BxCl to 100 pts H O, and forms 
ciust at 104 4°, highest tempciaturo observed, 
104 9° (Geihch, Z inal 26 426 ) 

S it B iGli + Aq cont uns at 
100° Ui) 144° 160° 180° 215° 

36 57 1 57 5 58 9 40 7 43 l%BaCl2 

(fitud, A ch 1894, (7) 2 535 ) 

Aq solution contains 27 6% BaCl 2 at 30° 
(hhifineniakers, C C 1910,1 9) 
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Solubility of BaCl 2 + 2 H 20 m H 2 O equals 
1 745 mol -litre at 30° (Masson, Chem Soc 
1911,99 1136) 

BaChH-Aq sat at 8° has sp gr 1 27 (Anthon ) 

BaCh -f-Aq sat at 15® has sp gr 1 282 (Michel and 
Krafft ) 

BaCi 2 +Aq sat at 18 1® has sp gr 1 285 and con 
tains 44 ^ pts BaCh + 2 H 2 O to 100 pts H 2 O (Kar 
sten.) 


Sp gr of BaCh+Aq at 19 5® 


% BaCl 2 

Sp gr 

% BaCl 2 

Sp gr 

8 88 

1 0760 

27 53 

1 2245 

18 24 

1 1521 

35 44 

1 2837 


(Kremers Pogg 99 444) 


Sp gr of BaCL+Aq at 15° 


% B&Ch 

Sp gr 

% BaCl 2 

Sp gr 

1 

1 00917 

14 

1 13778 

2 

1 01834 

15 

1 14846 

3 

1 02750 

16 

1 15999 

4 

1 03667 

17 

1 17152 

5 

1 04584 

18 

1 18305 

6 

1 05569 

19 

1 19458 

7 

1 06554 

20 

1 20681 

8 

1 07538 

21 

1 21892 

9 

1 08523 

22 

1 23173 

10 

1 09508 

23 

1 24455 

11 

1 10576 

24 

1 25736 


1 11643 

1 12711 

26 

1 27017 


(Gerlach, Z anal 8 283 ) 


Sp gr of BaCL+Aq at 21 5° 


% BaCl 2 + 
2 H 2 O 

Sp gr 

% BaCl 2 + 
2HaO 

Sp gr 

1 


16 

1 1302 

2 


17 

1 1394 

3 

1 0222 

18 

1 1488 

4 

1 0298 

19 

1 1584 

5 

1 0374 

20 

1 1683 

6 

1 0452 

21 

1 1783 

7 

1 0530 

22 

1 1884 

8 

1 0610 

23 

1 1986 

9 

1 0692 

24 


10 

1 0776 

25 

1 2197 

11 


26 


12 , 

1 0947 

27 

1 2413 

13 

1 1034 

28 

1 2523 

14 

1 1122 

29 

1 2636 

15 

1 1211 

30 

1 2750 


(Schiff, calcuUted by Geilach, I c ) 


Sp gr of BaCli+Aq at 18° 


% BaCl2 

bp gr 

%BaCl 2 1 

i 

Sp gr 

5 

1 0445 

20 

1 2047 

10 

1 0939 

24 

1 2559 

15 

1 1473 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of BaCb+Aq at 20° 


g mols BaCU per 1 

Sp gr 

0 01 

1 001878 

0 025 

1 00475 

0 05 

1 00929 

0 075 

1 01369 

0 10 

1 01766 

0 25 

1 0456 

0 40 

1 0726 


(Jones and Pearce, Am Ch J 1907, 38 )1 ) 

BaCb+Aq containing 6 94% BaCl has 
sp gr 20°/20° = 10640 
BaCb+Aq containing 1138% BaC has 
sp gr 20°/20° = l 1086 

(Le Blanc and Rohland, Z phys Ch 896, 
19 279 ) 


Sp gr of BaCb+Aq at 25° 


BaCla-f-Aq 

Sp gr 

l-normal 

1 0884 

M- “ 

1 0441 

K- “ 

1 0226 

Vs- “ 

1 0114 


(Wagner, Z phys Ch 1890, 5 35 


Sp gr of BaCb+Aq 


t® 

Concentration of BaCh +Aq 

c 

gr 

26° 
22 8 

1 pt BaCb m 3 684 pts H 2 O 
1 '' '' '' 52 597 '' '' 


2194 

0145 

(Hittorf, Z phys Ch 1902, 39 i 

i2 

) 


Temp of Maximum Density 


Weight of BaCh 
m 1000 grams 
H 2 O 

Temp of maximum 
density 

Moleculai 
tion of t« 
M 

educ 
ip of 

0 

3 982° 



6 73 


23 

t 


2 783° 

23 

i 


1 572° 

24 

1: 

41 72 

BBSESSIHii 

24 



(De Coppet, C R 1897, 126 53 


BaCb+Aq containing 10% Bi( 1 I ils at 

100 6° (Geilach) 

BaCb+Aq containing 20 ^' 0 B iCl 1 ils at 

101 9° (Gerlach ) 

B -pt of BaCb+Aq containing i)ts B 3b to 
1(X) pts H 2 O G=iccor(ling to ( ilach 
(Z xnal 26 443), I = u ( oiding to I nand 
(A ch (2) 69 452) 


B pt 

( 

I 


() 4 

11 

101 0 

12 7 

19 

1 101 5 

19 0 

26 

102 0 

25 3 

32 

102 5 

31 6 

38 

103 0 

37 7 

44 


43 7 

50 


49 5 

56 


55 2 

60 
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Less sol in H O containing HCl than in 
pure H2O, and scarcely sol in cone HCl+Aq 
(Berzelius ) 

Solubility of BaCh in HCl+Aq at 0® 
BaCl2=:no mols (in milhgranimes) dis- 
solved m 10 cc of the liquid, HCl = no mols 
(m milhgrammes) contamed m the same 
quantity of hquid 


BaCla 

HCl 

Sum of mols 

Sp gr 

29 45 

0 

29 45 


27 8 

1 1 

28 9 

1 242 

26 075 

2 8 

28 875 

1 228 

23 4 

5 0 

28 4 


14 0 

14 36 

28 36 

1 143 

10 2 

18 775 

28 975 

1 118 

6 67 

22 75 

29 42 


2 74 

32 0 

34 74 


0 29 

50 5 


1 088 


(Engel, Bull Soc (2) 46 653 ) 


Sol in about 8000 pts cone HCl+Aq 
Sol m about 20,000 pts cone HCl+Aq 
through which HCl gas was passed 
Practically insol m cone HCl+Aq con- 
taining Ve vol ether (Mar, Sill Am J 143 


Solubility in HCl+Aq at 30° 


Composition of the 
solution 

Solid phase 

% by 
vt HCl 

% bywt 
BaCh 

0 

27 6 

BaCb, 2H 0 

5 94 

12 97 

(( 

11 55 

3 85 

({ 

18 11 

0 46 

a 

32 35 

0 00 

it 

37 34 

0 00 

BaCl , 2H20+BaCl2, H O 

38 63 

0 00 

BaCl , H2O 


(Schreinemakers, Z phys Ch 1909, 68 89 ) 


Much less sol in HJSTOs+Aq than in H O, 
because Ba(N03) is nexrly insol therein 
(Wurtz ) 

BaCli IS sol m about — 

4 00 pts H2O 

5 00 pts NH 4 OH+ \q (ooiir ) 

5 33 pts NH40H+Aq (1 vol cone 3 vols 

HO) 

5 33 pts HCl+Aq (1 vol cone 4 vols 

HO) 

8 00 pts HCiHjO +Aci (1 vol comrncrciil 
acid Ivol HO) 

0 00 pts NH4Cl+\q(lpt NH4CI 10 pts 
H 0) 

0 00 pts NH 4 G 2 H 3 O +Aq (dll NH40ir + 
Aq neutiahzod by dil HC H^C) +Aq ) 

0 67 pts NaC H3O +Aq (comincrc lal 
HC H 3 O neutralized by Na COj, and dil 
with 4 vols HiO) 

6 33 pts Gu(C 2 HjO ) +Aq ^ee btolba (Z 
inal 2 390) 

6 67 pts grape sugai (1 pt grape sugar 
10 pts H2O) (Peuson, Zeit (5hcm 1869 
662) 


BaCl2+NH4Cl Solubihty of BaCL m 
NH4C1+Aq at 30° 


Composition of the 
solution 

Sohd phase 



0 

27 6 

BaCL 2H2O 

5 71 

22 16 

it 

10 06 

18 36 

it 

13 84 

15 42 

it 

20 00 

10 89 

it 

24 69 

8 33 

it 

25 79 

7 95 

BaCh 2H2O+NH4CI 

26 06 

7 99 

it 

27 47 

3 56 

NH4CI 

29 5 

0 

it 


(Schreinemakers, Z phys Ch 1909, 66 688 ) 


also under Ammonitun chloride 


BaCl2+Ba(OH)2 Solubihty of BaCL in 
BaO+Aq at 30° 


Composition of 
the solution 

Solid phase 

% by 
wt 
BaO 

% by 
wt 

BaCl2 

0 

27 6 

BaCls, 2H2O 

1 78 

27 42 

t( 

1 79 

27 31 

BaCla, 2H20+BaCl(0H), 2HjO 

1 75 

27 41 

it 

2 33 

24 98 

BaCl(OH), 2H20 

2 50! 

24 20 

it 

3 27 

21 46 

it 

4 67 

19 18 

it 

4 86 

18 97 

BaCl(OH), 2H O+BaO, QHzO 

4 29 

18 83 

it 

4 64 

18 77 

it 

4 65 

18 10 

it 

4 62 

18 04 

BaO, OHaO 

4 60 

17 08 

it 

4 58 

12 81 

it 

4 45 

10 77 

(C 

4 99 

0 

it 


(tSchrcincmakcrs, Z phys Ch 1909, 68 88) 


Sol inCuCl2,NH4Cl+Aqat30° (Schreine- 
m ikcrs, Z phy^’ Ch 1909, 66 688 ) 

I ho solubility data foi the system BaCl + 
CUCI2+ KCl + Aq have boon doternun( d it 40° 
ind 60° (Schiiinom ikci-s, C C 1916, 1 933 ) 


BiCl +HgCl vSolubihty of BaCl + 
HgCl in H 0 


t 

C ins p< r 100 
solution 

Solid ph xsL 

B i( 1 

IltCI 

10 4° 
10 4 
10 4 
10 4 
10 4 
10 4 
25 0 

' 2 i 5b 
25 44 
22 5S 

22 48 
22 10 

1 21 64 

23 02 

50 54 

50 74 

51 25 
51 41 
51 66 
51 74 
54 85 

1 

1 

BiCl ,211 O+HgCl 

lucL.urgCi ()ii 0 

[ UlCl , 2 H O+HgOU 

(Foote and Bristol, Am Ch J 32 24b ) 
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Solubility of BaCL+HgCla m H 2 Q 


Temp =30 | 

j Temp =0® 

% HgCh 

% BaCh 

Solid phase 

%HgCh 

% BaCl 

Sohd phase 

0 

27 77 

BaCla 2 H 2 O 

0 

23 70 

BaCL 2 H 2 O 

2 90 

27 56 

It 

14 25 

24 0 

it 

7 09 

27 47 

tt 

36 20 

24 89 

tt 

12 98 

26 99 

it 

46 12 

24 07 

BaClz, SHgClj 6 H 2 O+ 

22 61 

26 89 

Cl 

46 05 

24 03 

BaCla 

34 57 

26 69 

tt 

46 07 

24 05 

It 

46 50 

25 22 

tt 

46 59 

23 28 

BaCl 2 , SHgCL 6 H 2 C 

55 16 

23 46 

HgCla+BaCL 2 H 2 O 

47 78 

21 05 

tt 

55 32 

23 08 

it 

48 43 

20 64 

BaCl2, 3HgCl2 6H20“t-] 

55 19 

22 98 

tt 

48 49 

20 71 

tt 

48 97 

17 87 

HgCl2 

44 33 

18 50 

HgCL 

41 30 

14 2b 


29 0 

11 59 


27 62 

8 41 

<< 

16 36 

6 11 

tt 

14 19 

2 65 


3 95 

0 

tt 

7 67 

0 

C 









Temp =40® 




56 57 1 

■>2 98 1 

1 BaClj 2H20+HgCl 


(Schreinemakers, Ch Weekbl 1911, 7 202 ) 


BaCU+KCl Sol m sat KCl+Aq, at first 
without pptn The KCl is pptd after a time 
until a state of equilibrium is reached 

100 pts H 2 O at 16 6® dissolve 33 8-27 2 pts 
KCl and 18 2-34 9 pts BaCL (Kopp, A 34 
267) 

100 g sat solution of BaCL-f KCl contain 
13 83 g BaCL and 18 97 g KCl at 25® 
(Foote, Am Ch J 32 253 ) 

BaCl 2 +Ba(N 03)2 BaCla is sol in sat 
Ba(N 03 ) 2 “f“Aq 


Solubility of BaCl -I-Ba(N 03)2 m H 0 Both 
salts present in solid phase 


t® 

Gms per 100 gms 
solution 

t® 

C nis per 100 ferns 
solution 

BaCl 1 

BafNOal 

B iCl 

Bi(NUO 

0 

22 5 

4 3 

100 

u 

14 

20 

24 5 

6 0 

140 

32 

20 

40 

26 5 

7 5 

180 

33 

2f) 

60 

28 5 

9 5 

210 

32 

32 


(Ltard, 4 Ch (7) 2 5^5 ) 


Veiy slowly sol in sit NalSOa+Vq with 
sepal ation of Ba(NOj )2 

Rapidly sol m sat K^l() 3 + Vq, foiining 
Ba(N 03 ) 2 , which scpxi itfs out (Karstcn ) 
BaCL+NaCl BaCl 2 is sol in NiCl+Aq 
at first without scpai ition of Is iCl, which, 
however, finally separates 


100 pts H 2 O dissolve, when both salt are 
m excess — 



1 

2 

3 

4 

5 

NaCl 

BaCL 

35 9 

4 1 
34 6 

35 0 

40 4 

35 

19 4 



38 6 



54 1 


1, 2, and 3 are at 17® (Kopp, A 34 68 ) 
4, 5, and 6 are at b -pt (Mulder ) 


Solubility of BaCl 2 +NaCl 
100 pts H 2 O dissolve pts BaCl and aCl 
at t° 


t® 

Pts 

BiCl 

Pts 

NiCl 

t® 

I ts 
BaCl 

1 S 

] Cl 

10 

4 1 

33 9 

bO 

9 7 

0 

20 

4 1 

33 S 

70 

11 7 

6 

30 

5 0 

33 7 

SO 

13 9 

6 

40 

b 3 

33 h 

90 

3 5 9 

G 

50 

7 9 

33 5 

100 

37 9 

0 


(Picfht ind Wittgdi, B 14 1()(>7 


Solubility of B iCl +4riCI 111 1101+ Ag 10° 


'“'ohd ph!is( "MaC 1 j 

|S(j1i( 1 i)h}iM( B i( 1 

►H 0 

'^P fer 

( mol 

1 hti< 


( mol c 







Mjliition 

]J( 1 

N iC 1 

solutu n 

IK 1 

iCl 

3 203 S 

0 0000 

5 400 

1 305b 

0 (K)00 

745 

3 190() 

0 4575 

4 932 

i 21)51 

0 4709 

468 

1 ISOl 

0 9()9 

4 3S() 

3 2117 

L 307 

122 

3 111 3 3 

3 7M> 

i 580 

1 17S9 

3 ()22 

861 

1 1512 

2 412 

2 978 

1 1419 

2 234 

592 

1 1427 

3 052 

2 4b3 

1 lObS 

3 041 

307 

3 1289 

4 152 

1 b2S 

1 0880 

3 95 3 

124 

1 1188 

5 950 

0 630 

1 0895 

3 059 

020 

1 1258 

7 205 

0 268 

1 1024 

6 234 

00 




1 lb09 

10 25 

00 


CMasson, Cheni Soc 1911, 99 113( 1 
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Solubility of BaCL+NaClin HCl+Aq at 30® 


%HC1 


%BaCls 

Solid phase 

0 


23 

85 

3 

8 

NaCl, BaCla 2H,0 

4 

84 

18 

07 

2 

27 

a 

12 

02 

9 

55 

0 

82 

n 

17 

20 

4 

65 

0 

29 

(t 

23 

16 

1 

54 

0 

00 

n 

28 

66 

0 

47 

0 

00 ; 

c< 

36 

51 

0 

12 

0 

00 

NaCl-fBaCls H2O 


(Sclireinemakers, Arch N4er Sc ex nat (2) 
15 91) 


Insol m liquid NHs (Franklin, Am Ch 
J 1898, 20 827 ) 


Solubility in alcohol 100 pts alcohol of given sp gr 
dissolve pts of the anhydrous and crystallized 
salt 


Sp gr 

Pts 

BaCla 

Pts 

BaOU 

0 900 

1 00 

1 56 

0 848 

0 29 

0 43 

0 834 

0 185 

0 32 

0 817 

0 09 

0 06 


(Kirwan ) 


Insol in abs alcohol, or below 19° in al- 
cohol of over 91% Dil alcohol dissolves less 
BaCL than corresponds to the amount of HgO 
present (Gerardin, A ch (4) 6 142 ) 


Solubility in 100 pts alcohol at t° D =sp gr 
of alcohol, S = solubility 


D=0 9904 ] 

D=0 9848 1 

D=0 9793 1 

D=0 9726 

t® 

s 

t 

s 


s 

t® 

s 

14 

25 

32 

47 

bO 

29 1 

32 0 

33 J 
37 4 
39 8 

14 

32 

39 

50 

03 

25 0 

29 1 

30 9 
3S 2 
37 () 

11 

15 

20 

35 

45 

19 6 

20 4 

21 7 
24 b 
20 8 

1> 

2i 

33 

50 

lo 6 
17 0 
19 1 
22 0 


D =0 9573 

1 D =0 9J90 ' 

1 D=0 8907 

1 D=0 8429 

t 

s 


s 

t° 

s 

t 

•s 

13 

24 

^4 

oO 

10 

11 4 

12 0 
li s 
15 2 1 

12 

2^ 

U 

r 

47 

0 1 

7 2 

S i 

9 0 
10 1 

1- 

H) 

47 

0 1 

4 ^ 

4 9 

12 

19 

20 
.0 

67 I 

0 00 

0 00 

0 04 

0 2S 

0 377 


(Gciardiri, A ch (4)6 142) 


Solubility in dil alcohol of z% by weight 
at 15° 

% alcohol 0 10 20 30 40 60 80 

Pts BaCh 2HitO 30 2o 23 7 IS 0 12 8 9 3 3 4 0 *> 

(Schiff, A 118 365 ) 

Sol m 6885-8108 pts 99 3% alcohol at 
14 5°, and in 1857 pts at ebulhtion (Frese- 
nius ) 


Solubihty of BaCk in aloohol+Aq 


t® 

% 

alcohol 

BaCh 

Solid phase 

EiB 

0 

27 95 

BaClz 2 H 2 O 

H 

32 67 

10 63 

tt 

m 

50 16 

5 68 

it 


66 72 

2 23 

tt 


92 53 

0 05 

tt 


94 83 

0 07 

BaCIs 2HsO+BaCl2 HjO 


94 75 

0 05 

tt 


94 60 

0 07 

tt 

tt 

97 14 


BaCla H 2 O 

a 

98 17 

0 08 

BaCla HaO+BaCL 

et 

99 41 


BaCla 

0 

S 

0 

31 67 

BaCL 2 H 2 O 

(( 

16 68 

20 16 

tt 

It 

34 10 

13 21 

tt 

it 

66 02 

2 82 

tt 

ct 

88 55 

0 25 

it 

(C 

90 11 

0 09 

BaCL 2H20”HBaCl2 H 2 O 

tt 

90 39 


tt 

tt 

93 95 


BaCla H 2 O 


(Schreinemakers and Massink, Chem 
Weekbl 1910, 7 213 ) 


100 pts absolute methyl alcohol dissolve 
2 18 pts BaCh at 15 5°, and 7 3 pts BaCb, 
2H2O at 6° (de Bruyn, Z phys Ch 10 783 ) 
At 16° C 1 pt by weight is sol in — 

78 pts methyl alcohol of sp gr 0 790 
7,000 “ ethyl 0 8035 

100,000 '' propyl 0 8085 

(Rohland, Z anorg 1897, 16 413 ) 

Absolutely insol m boiling amyl alcohol 
(Browning, Sill Am J 144 459 ) 

Absolutely msol in acetic ether (Cann, 
C R 102 363 ) 

Very si sol m acetone (Krug and M ^El- 
roy, J Anal Ch 6 184 ) 

100 pts by weight of glycerine dissolve 10 
pts BaCl at 15 5° (de Bruyn, Z phys Ch 
10 783) 

Insol in acetone (Naurnann, B 1904, 37 
4329 ) (Eidmann, C C 1899 , II 1014 ) 
Insol in benzonitrilo (Naurnann, B 1914, 
47 1370) 

Insol in methyl icetate (Naurnann, B 
1909,42 3790) 

Insol in inhydious pyiidinc, 97% pyii- 
dmc-j-Aq and 95% pyiidine-l-Aq 81 sol 
m 93% pyiidinc+Aq (Kahlenbeig, J Am 
Chem Hoc 1908^ 30 1107 ) 

-f-HiO Solution of moiiohydj ite sat at b° 
contains 31 57% BaCl (Hchiciricnmkcis, 
Chem Wc(kbl 1910, 7 213) 

2 5 giariis of the monohydiate are sol 111 
100 cc of methyl alcohol at 14° (Kirschnei , 
Z phys Ch 1911, 76 175 ) 

Exact solubility in methyl alcohol cannot 
be determined as BaCl2+H20 separates out 
fiomasat solution of the dihydrate (Kirsch- 
ner, Z phys ch 1911, 76 177 ) 

Barium cadmium chloride, BaCl2,CdCk4- 
4H2O 

Easily sol in H2O (v Hauei ) 
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Solubility m H2O at t° 


100 pts 

solution contain pts 

100 g of 
solution 

100 g H2O 

Cl 1 

1 

1 Cd 

contain g salt 

g salt 



11 

98 

41 

88 

72 ( 

12 

40 

44 

59 

80 : 

13 

05 

46 

87 

88 ( 

13 

95 

50 

30 

101 ! 

L4 

73 

52 

28 

109 1 

L7 

57 

62 

05 

163 1 

18 

53 

64 

83 

184 J 

L8 

67 

65 

31 

188 S 


(Rimbach, B 1897, 30 3083 ) 

BaCL 2CdCl2+5H20 Quite difiSlcultly sol in H2O (v Hauer ) 

Solubility in H2O at t® 


100 pts by wt of solution contain pts by wt 



100 g of 100 g H2O 

solution dissolve 

contain g salt g salt 


45 60 83 82 
49 14 96 62 
51 04 104 25 

53 08 113 13 

54 47 119 64 
62 29 165 18 
62 48 166 53 


(Rimbach, B 1897,30 3083) 


mercuric chloride, basic, BaCL, HgO 

H2O 

uecomp by H2O (Andr6, C R 104 431 ) 

Banum mercunc chloride, BaCL, 2HgCl2-|- 

2H2O 

Efflorescent m dry air, sol in H2O (v 
Bonsdorff, Pogg 17 130 ) 

The salt BaCb, 2HgCl2+2H20 described by 
Bonsdorff does not form under the conditions 
which he gives (Foote, Am Ch J 1904, 32 
251 ) 

BaCl2,3HgCl2 +6H2O Solubility deter- 
minations with mixtures of BaCL and HgCL 
show that these chlorides do not form a double 
salt at 25®, but that a transition temp exists 
at about 17 2° bdow which the salt BaCL, 
^HgCl2-i-6H20 forms (hooto, Am Ch J 
1904, 32 251 ) 

+8H2O Less sol in H2O than the Sr and 
Mg double salts (Swan, Am Ch T 1898,20 
b33 ) 

Banum rhodium chloride, 3BaCl2, Rh Ch 
See Chlororhodite, barium 
Banum stannous chloride, BaCL, SnCLH" 
4H2O 

Sol in H2O (Poggiah, C R 20 1181) 
Banum stannic chloride 
See Chlorostannate, banum 

Banum uranium chloride, BaCLjUCL 

Decomp by H2O (Aloy, Bull Soc 1899, 
(3) 21 265 ) 


Banum zme chlonde, BaCL, ZnCl2+4 2O 
Deliquescent, and sol in H2O (SS rner, 
C N 27 271 ) 

Pptd from warm solution only (Ep aim, 
Z anorg 1910, 67 381 ) 

4-23^H20 Pptd from cold so tion 
(Ephraim ) 

Banum chlonde hydrazine, BaCL, 2N 
Hydroscopic (Franzen, Z anorg 1908, 
60 290) 

Banum chlonde hydroxylamine, BaC , 
2NH2OH 

Veiy sol in H^O (Crismer, Bull S (3) 
3 118) 

Barium chloride sulphuric anhydride, aCL, 
2SO3 

Decomp by H 0 (Schultz-Sdhck B 4 
113) 

Banum chlorofluonde, 15 xCll 

Difficultly sol in H2O, but much hk e sol 
than BxF 2 Deconip by II2O, so tha tvhen 
washed on hltu, the filtiatc contami moie 
BaCli than BaP 2 (Bcizelius, Pogg 1 9) 

Insol in and undeeomp by boiling a ohol, 
sol in cone HCl and IINOj Dccoi 1 by 
hot H2O, hot H2SO4, dll acetic acid, d HCl 
or dll HNO3 (Defacqz, C R 190 138 

198) 

Barium cyanamide, BaCNo 
Decomp by H2O (I rank, C C V 2,11 
774) 
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Banmn satbfluonde sodium fluonde, BaF, 
NaF 

Deeomp by H 2 O (Guntz, C R 1903, 
136 760) 

Banum fluonde, BaF 2 

Scarcely sol in H 2 O (Berzelius), less sol m 
H 2 O than CaF 2 

1 liter H 2 O dissolves 1630 mg BaF 2 at 18° 
(KohJrausch, Z phys Ch 19(S:^ 60 356 ) 
1605 mg are contained in 1 1 of sat solu- 
tion at 18° (KohJrausch, Z phys Ch 1908, 
64 168) 

Insol m molten MnCb, MnBr 2 , Mnl 2 , 
MnCl 2 -f-BaCl 2 , MnBr 2 +BaBr 2 and Mnl 2 + 
Balz (Defacqz, A ch 1904, (8) 1 350 ) 
Easily sol in HCl, HNOj, or HF+Aq 
(Gay-Lussac and Th^nard ) 

SI sol m hqmd HF (Franklin, Z anorg 
1905, 46 2 ) 

Insol m ethyl acetate (Naumann, B 
1910, 43 314) 

Sol m an aqueous solution of sodium cit- 
rate (Spiller ) 

Banum tin (stannic) fluonde 
See Fluostannate, banum 

Banum tellmium fluonde, BaF 2 , 2TeF4 
Decomp by H 2 O (Hogbom, BuU Soc (2) 
36 60) 

Banum titanium fluonde 
See Fluotitanate, banum 

Banum titanyl fluonde, T 1 O 2 F 2 , BaF 2 
Se^ Fluoxypertitanate and fluoxytitanate, 
banum 

Banum uranyl fluonde 
See Fluoxyuranate, banum 

Banum vanadyl fluonde 
See Fluoxyvanadate, banum 

Barium zircomum fluonde, 3BaF2, 2ZrF4 + 
2H O 

Insoluble piecipitate (Marignac ) 

See also Fluozirconate, banum 

Banum fluoiodide, BaF 2 , Bal 2 
Decomp by H O, dil HCl, dil HNOs or 
hot H SO 4 Sol m HI and HNO 3 Insol 
in and undeeomp by boiling alcohol De- 
comp by dll icctic and (Defacqz, C R 
1904, 138 199 ) 

Banum hydride, B iH 

Decomp by H O or HCl+Aq (Winkler, 
B 24 1979 ) 

Decomp by H 2 O (Guntz, C R 1901, 
132 964) 

Banum hydrosulphide, BaS 2 H 2 
Easily sol in H O Insol m alcohol 
-I- 4 H 2 O Sol in H 2 O, and the solution dis- 
solves S (Veley, Chem Soc 49 369 ) 


Banum hydroxide, Ba02H2 

100 pts cold H 2 O dissolve 5 pts BaOaH 2 
^ boiling 50 

(Davy ) 

100 pts H O at 20® dissolve 3 45 pts BaO 
(Bmeali C R 41. 509 ) 

100 pts H 2 O at 13® dissolve 2 86 pts BaO 
47® • 13 3 

70® 17 9 

(Osann ) 


100 pts H 2 O dissolve pts BaO at t° 


t® 

Pts 

BaO 

t® 

Pts 

BaO 

t® 

Pts BaO 

0 

1 

5 

30 

5 

0 

60 

18 

76 

5 

1 

75 

35 

6 

17 

65 

24 

67 

10 

2 

22 

40 

7 

36 

70 

31 

9 

15 

2 

89 

45 

9 

12 

75 

56 

85 

20 

3 

48 

50 

11 

75 

80 

90 

77 

25 

4 

19 

55 

14 

71 


1 



(Rosenthiel and Ruhlmann, J B 1870 314 ) 


10(^ts H 2 O dissolve at 25° 55 08 millimola 
(Herz and Knoch, Z anorg 1904, 


41 315) 

Sp gr of Ba02H2-{-Aq 


%BaO 

Sp gr 1 

%BaO 

Sp gr 

30 

1 6 

1 8 

1 02 

19 

1 3 i 

0 9 

1 01 

2 6 

1 03 1 




(Dalton ) 


Sp gr of Ba02H2+Aq at 18° containmg 
125% Ba02H2 = l 0120, containing 2 5% = 
1 0253 (Kohlrausch, W Ann 1879, 6 41 ) 


Sp gr of BaQ 2 H 2 H-Aq at 80° 


Sp gr 

% 

Ba02H2 

by 

volume 

Ba02H2 

by 

weight 

Sp gr 

% 

Ba02H2 

by 

volume 

Ba^H2 

by 

weight 

1 

514 

68 

22 

38 

45 

1 

219 

24 

53 

20 

12 

1 

500 

66 

31 

37 

54 

1 

200 

23 

00 

19 

17 

1 

479 

54 

14 

36 

60 

1 

195 

22 

15 

18 

53 

1 

458 

49 

38 

33 

87 

1 

174 

19 

83 

16 

89 

1 

450 

48 

90 

33 

72 

1 

152 

17 

78 

15 

43 

1 

413 

45 

99 

32 

55 

1 

129 

16 

01 

14 

18 

1 

400 

45 

00 

32 

14 

1 

125 

15 

80 

14 

04 

1 

390 

44 

22 

31 

81 

1 

114 

14 

56 

13 

07 

1 

375 

42 

40 

30 

84 

1 

100 

13 

06 

11 

87 

1 

368 

41 

45 

30 

30 

1 

076 

10 

58 

9 

83 

1 

350 

38 

60 

28 

59 

1 

062 

9 

16 

8 

62 

1 

338 

37 

30 

27 

88 

1 

049 

7 

55 

7 

20 

1 

312 

35 

02 

26 

69 

1 

040 

6 

51 

6 

26 

1 

301 

34 

02 

26 

13 

1 

OU 

5 

18 

5 

02 

1 

278 

31 

48 

24 

67 

1 

022 

4 

78 

4 

67 

1 

249 

28 

14 

22 

52 

1 

015 

3 

90 

3 

84 

1 

236 

26 

41 

21 

36 

1 

009 

3 

37 

3 

34 


(Haff, C N 1902, 86 284 ) 


Insol in liquid NHa (Franklin, Am Ch 
J 1898, 20 827 ) 

More sol in NaCl+Aq, KNOa+Aq, or 
NaNOs+Aq than in H 2 O (Kaistcn ) 

Not precipitated by alcohol 
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Sol with combination in absolute alcohol 
and anhydrous methyl alcohol Insol in 
ether 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Solubihty m acetone +Aq at 25® 

A = cc acetone 100 cc acetone +Aq 

— -millimols Ba02H2 in 100 cc of 

the solution 


S=sp gr of the solution 


A 

Ba02H2 

2 

S 

0 1 

55 08 

1 04790 


31 84 

1 01677 


17 79 

0 99268 


9 10 

1 0 97630 


4 75 

0 95605 

50 

1 54 

0 93980 

60 

0 48 

0 91790 

70 

0 08 

0 89562 


(Herz, 2/ anorg 1904, 41 321 ) 


Ba02H2 IS sol in an aqueous solution of 
cane sugar (Hunton, Phil Mag (3) 11 156), 
also in an aqueous sol of manmte (Favre, A 
ch (3) 11 76), sorbme (Pelouze), hot solu- 
tion of quercite, separating on cooling (Des- 
saignes) 

+3H2O Decomp by H 0 free from car- 
bomc acid SI sol in alcohol and ether 
(Bauer, Z anorg 1905, 47, 416 ) 

Solubility in H2O the same as that of the 
comp with 8H2O Insol in alcohol and ether 
(Bauer, Zeit angew Ch 1903, 17 341 ) 
MuNearly insol in alcohol and ether (Bauer, 
Zeit angew Ch 1903, 16 349 ) 

4-8H20 Sol in 20 pts cold, and 3 pts 
boiling H2O (Graham), 17 5 pts H2O at 
15 5®, and in all proportions of hot H2O 
(Hope ) Sol in 19 pts H O at 15®, and 2 pts 
at 100® (Wittstein ) 

If Ba02H2+8H20 is heated it dissolves in 
the crystal H O ind the solution has the 
following bpts 


%BaO 

49 05 

50 05 

52 43 

53 72 

B -pt 

103® 

0 

0 

105® 

106° 

%BaO 

55 35 

57 49 

5S 74 

()1 44 

B-pt 

107® 

lOS® 

108 5® 

109® 

Ba02H2+3H20 separates at 109° 

(Bauer, 


Zeit angew Ch 1903, 17 345 ) 


B -pt of Ba02H2 8H2O let at 7 32 rnm 


Bpt 

Time 

' oUiiO 

78° (mpt ) 

0 

48 45 

78 

4' 

48 45 

103 

6' 30" 

49 05 

104 

6' 45" 

50 05 

105 

7' 30" 

52 43 

106 

9' 26" 

53 72 

107 

10' 45" 

55 35 


B -pt of Ba02H2 8H2O + Aq, etc — C vtinued 


Bpt 

Time 

9 

laO 

108 

12' 

5 

49 

108 6 

— 

5 

74 

109 

13' 

6 

44 

109 

17' 40" 

6 

65 

108 

17' 50" 

6 

53 

105 

18' 

6 

51 

100 

18' 45" 

6 

17 


(Bauer, Z anorg 1905, 47 40 ) 


Solubility in Ba(N08)2+Aq at )° 
Solution sat with respect to both ] (N08)2 
and Ba02H2, 8H2O 


Sp gr 26°/25® 

g BaO as 
Ba(OH)a m 
100 g HaO 

g Ba f08)a m 
100 HaO 

1 1448 

6 02 

1 48 

1 1371 

4 93 

1 21 

1 1288 

4 83 

66 

1 1220 

4 72 

55 

1 1133 

4 72 

01 

1 1062 

4 65 

' 82 

1 1044 

4 61 

' 55 

1 1010 

4 64 

08 

1 0975 

4 60 

66 

1 0949 

4 55 

46 

1 0937 

4 54 

32 

1 0885 

4 52 

44 

1 0864 

4 53 

41 

1 0840 

4 52 

04 

1 0790 

4 48 

47 

1 0774 

4 46 

14 

1 0731 

4 40 

79 

1 0711 

4 42 

53 

1 0651 

4 35 

88 

1 0626 



1 0640 

4 35 

45 

1 0538 

4 29 

43 

1 0512 

4 29 

) 


(Parsons and Coison, J Viu CIi a Soc 
1910, 32 1 ^5 ) 


Solubility of Ba(OII) -j-Slf O (soli phase) 
in MCl+Aq (mol i)fr litre of ilution) 
at 25® 


Solution of 

i; 

(( 

) 

IiCl 

0 

0 

)5 

u 

0 75 

0 

t5 

(C 

1 42 

0 

J7 

ti 

2 ^0 

1 

}(> 

KCl 

0 S<> 

0 

t5 


1 75 

0 

)0 

<< 

^ 10 

0 


NaCl 

0 

0 

)5 

t{ 

0 73 

0 

50 

(t 

1 43 

0 

)9 

a 

2 82 

0 

)6 

RbCl 

1 25 

0 

18 


(Herz, Z anorg 1910, 67 36i ) 
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Solubility of BaO m NaOH+Aq at 30® 


% NaaO 

%BaO 

Solid phase 

0 

4 99 

BaO 9H2O 

4 78 

1 29 

<e 

6 43 

0 89 

ce 

9 63 

0 57 

it 

11 62 

0 53 

ce 

17 87 

0 47 

ee 

23 28 

1 06 

it 

24 63 

1 87 

BaO 9H20-|-DaO 4H2O 

26 14 

1 84 

BaO 4H2O 

27 72 

1 75 

ee 

28 43 

1 58 

ee 

29 24 

1 34 

BaO 4H20-hBa0 2H2O 

32 12 

0 82 

BaO 2H2O 

34 72 

0 59 

ee 

41 09 

0 57 

BaO 2H20+Na0H H2O 

42 

0 

NaOH H2O 


(Schrememakers, Z phys Ch 1909, 68 84 ) 


50% alcohol dissolves less than 0 5% of 
its wt of Ba02H2+8H20 (Beckmann, J 
pr 1883, (2) 27 138 ) 

Barium su&iodide sodium iodide, Bal, Nal 

Decomp by H2O (Guntz, C R 1903, 
136 750) 

Banum iodide, Bal2 

Not deliquescent Very sol in H2O and 
alcohol 100 pts of anhydrous salt dissolve 
at 0° 19 5° 30° 40° 60° 90° 106° 
m 59 48 44 43 41 37 35 pts H O 

(Kremers, Pogg 103 66 ) 

Sp gr of Bal2+Aq containing 

5 10 15 20 25 30%Bal2 

1 045 1 091 1 143 1 201 1 265 1 333 

35 40 45 50 55 60%Bal2 

1 412 1 495 1 596 1 704 1 825 1 970 

(Kiemers, Pogg 111 63, calculated b> Gci- 
Hch, Z anal 8 279 ) 

Easily sol in alcohol (Honi> ) 

SI sol in bcn/orutiiU (N luin inn, B 
1914,47 1369) 

Sol in acctono (Naum inn, B 1901, 37 
4128 Iiiidin inn, C O 1899,11 1014) 

Sol in methyl icctite (Niuiniiin, B 
1909, 42 ^789 ) 

+2H2O At 15° C , 1 pt by weight in sol 111 
22 pts methyl alcohol sp gr 0 790 
93 0 S0i5 

307 ‘ 0 80S5 

(Rohland, Z anoig 1897, 16 413 ) 

+7H2O (Ihomson, B 10 1343 ) 

The composition of the hydiatcs foinicd 
by Bal2 at different dilutions is calculated 
from determinations of the lowering of the 
fr-pt produced by Bal2 and of the conduc- 
tivity and sp gr of Bal2 4“Aq (Jones, Am 
Ch J 1905, 34 306 ) 


Barium iodide, basic, Ba(0H)H-9H20 
See Barium oxyiodide 

Banum bismuth iodide, Bal2, 2B1I3+I8H2O 
Dehquescent, decomp by HoO (Lmau, 
Pogg 111 240 5 

Barium cadmium iodide, Bal2, Cdl2+6H20 
Dehquescent (Croft ) 

Banum mercunc iodide, Bal2, 2Hgl2 
Decomp by much H2O (BouUay ) 

Bal2, Hgl2 Sol in H2O (BouUay ) 

Sp gr of sat solution = 3 676“'3 588 
(Rohrbach, W Ann 20 169 ) 

+5H2O (Dubom, C R 1906, 143 314 ) 
2Bal2, 3Hgl2+16H20 (Dubom, C R 
1906, 142 888 ) 

Bal2, 5Hgl2-f 8H2O As the correspondmg 
Ca salt (Dubom, C R 1906, 142 888 ) 
3Bal2, 5HgIo-f-21H20 Very deliquescent 
(Dubom, C R 1906, 142 889 ) 

Barium stannous iodide 
Very sol in H2O (BouUay ) 

Banum zme iodide, Bal2, 2Znl2 
Deliquescent, and sol in H2O (Rammels- 
berg) 

4-4H20 Veiy hydroscopic (Ephraim, 
Z anorg 1910, 67 385 ) 

Banum mtnde, BaaN 
Decomp H2O violently , not alouuui 
quenne, A ch (6) 29 219 ) 

BaNfl 

See Banum azomiide 

Banum oxide, BaO 
Sol m H2O with evolution of heat 
Easily sol m dil HNO3, or lICl+Aq 
Solubility m NaOH+Aq Sei Banum 
hydroxide 

Solubility in NaaO, MCI, +H,0 at 30° 
(Schuimmakcis, Z phys Ch 1909, 68 98) 
Solubility in NxO, NaCl, I3aCl +Aq at 
10° (hchrcmcrnalv( is ) 

Insol in liquid NlJi (Goif, Vm Ch J 
1S98, 20 827 ) 

Sol with coinhm itioii in ihsolutc alcohol 
and inhydioub wood-spiiit Insol in ( thci 
V asilv sol in ibsolute methyl alcohol 
1 I xbsolutc ( thyl ihohol sat \Mth BaO at 
O'* contains 2H S g BaO (Bdthdot, Bull 
hoc 8 m) 

Sol ill methyl ilrohol (Ncubcig and 
Neiminn, BiocIk in Z 19()(), 1 17 3) 

Insol 111 acctoirc (Jddinann, C O 1899, 
II lOU, N lum mil, 13 1001,37 4320 ) 

Iiisol m methyl icitiU (Niumaun, B 
1909, 42 3790 ) 

See aho Barium hydroxide 

Banum peroxide, BaO 2 

Insol m H 0, decomp by boiling H O 
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BAIilUM OXYBROMIDE 


Sol m acids with formation of hydrogen 
dioxide 

Forms hydrate with 8H2O, also IOH2O 
(Berthelo-L A ch (5) 21 157) , also a com- 
pound Ba02, H2O2, wluch IS very unstable, si 
sol m cold H2O, and insol in alcohol or ether 
(Schone, A 192 257) 

+8H2O 100 cc pure H2O dissolve 0 168 

g Ba02+8H20, if H2O contains 0 3 g 
Ba(0H)2+8H20, only 0 102 g BaOa+SHaO 
are dissolved, if 06 g Ba(OH)2+8H20 only 
0 019g Ba024-8H20 are dissolved (Schone, 
A 1878, 192 266 ) 

Insol m acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Barium oxybromide, Ba(0H)Br+2H20 
Decomp by H2O (Beckmann, J pr (2) 
27 132 ) 

BaBr2,Ba0+5H20 SI sol mH20 (Tas- 
silly, C R 1895, 120 1340 ) 

Barium oxychloride, Ba(0H)CH-2H20 
Decomp by H2O (Beckmaim, J pr (2) 
26 388, 474 ) 

Banum mercury oxychloride, BaCh, HgO+ 
6 H 2 O 

Decomp byH20 (Andr6, C R 104 431 ) 

Banum oxyiodide, Ba(0H)I-h9H20 
Decomp by H2O and alcohol (Beckmann, 
B 14 2154) 

Bal2,Ba04-9H20 SI sol in H2O (Tas- 
silly, C R 1895, 120 1340 ) 

Banum oxysulphides, Ba O 4 S 8 + 58 H 2 O, 
BaaOS + lOH O, Ba 40 S 3 + 28 H 20 
Very unstable, decomp by recrystalhza- 
tion into BaS 2 H 2 and BaOaH 

Barium phosphide, BaPa 
Decomp by H 0 (Dumas, A ch 32 
364) 

BasP Crystallized Sol in dil xcids, 
msol m cone icids,defomp by H 0 Insol 
m organic solvents at ord temp (Jaboin, 
C li 1899, 129 765 ) 

Barium selenide, B ibc 
Sol in H O with deconi]) 

SI sol milO (havi(,C K 102 U()9 ) 

Barium sihcide, B i Si 

(Jungst, C C 1906,1 195 ) 

BaSi Slowly docornp by II O, iu)t by 
NH 4 OH+ Vq Ripidly dccomp by com 
NiOH Sol in HNO 3 , iIS ()4 md H 3 PO 4 
with evolution of s})ontam oiisly irifl uninabh 
gas Sol in H I md HCl Sol in icc ti( if id 
without evolution ol gas (Moissui, J 1 utc 
ch mm 1904, III 680 ) 

Decomp lapidly in both hot and cold H O 
(Bradley, C Y 1900, 82 150 ) 


Banum sulphide, BaS 
Sol m HaO with decomp 
CrystaUi^ Decomp by HaO 
Attacked by cold cone HNOa ( [ourlot, 
A ch. 1899, (7) 17 521 ) 

Cryst modification is less readily cted on 
by air and other reagents than the ai )rphous 
modification, sol in fuse oxidizmi agents 
(Mourlot, C R 1898, 126 645 ) 

+H 2 O (Neubergand Neimann, ochem 
Z 190^ 1 174 ) 

-I- 6 II 2 O Slowly sol m boding I 3, with 
decomp , msol in, but decomp b boding 
alcohol (Schone ) 

Banum sulphide, Ba4S7+25H20 (?) 

Sol m HaO (Schone, Pogg 112 215 ) 

Banum ^nsulphide, BaSs 
Sol m large amoimt of bodi , H 2 O 
(Schone, Pogg 112 215 ) 

Banum ieimsulphide, BaS 4 +HoO 
Easily sol in HaO, especially if h( , sol m 
2 42 pts HaO at 15°, msol m CSa 0 dcohol 
(Schone, Pogg 112 224 ) 

-I-2H2O (Veley, Chem Soc 49 69 ) 

Banum pen^astdphide, BaSs 
Known only m solution 

Banum mercunc sulphide, BaS, Hg£ -SHoO 
Sol in HaO (Wagner, J pr 98 ) 

Barium mckel sulphide, BaS, 4NiS 
Sol in warm cone HCl (Belluc , C A 
1909, 293 ) 

Banum stannic sulphide 
JS<( Sulphostannate, banum 

Banum uranyl sulphide, ()B iS, TO S + 

XII 2 O ( 0 

Dccom]) by JlCl-f- V(i (Rinul Pogg 
124 159 ) 

Baryta 

Sec Barium oxide, B i( ) 

Beryllium, Be 

J 01 b(i\ Ilium iiid its Slits, s( ( C icinum 

iiid th( ( on ( spoiidiiig silts 

Bismuth, Bi 

?S()t ittukid b\ II 0 \( 1 \ s] \]y it- 

t i( 1 cd 1)3 I IC 1 -f- ^9 ( 1 loost ) \ 1 1 si hol 

in (on( JICl-|-A(i ( 8 ( hut/( nbdgci, Villrn) 
Not itt ickid 1)3 dll IK H Aej (N i let and 
Jiimiot) V( IV slowly ittiukdlbv ild HCl 
-f Vq (GodilTroy) \( < 01 ding to V( 1 careful 
o\p( iinuiits ])ui( Bi IS ibsolutdv un tacked 
by hot 01 fold, clil 01 < oiu IlCl + A except 
in picfeonfc of oxygin (Ditte and ctzner, 

\ fh ( 6)29 W) 

Not ittacked by dll H b04+Aq ecomp 
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by hot cone H2SO4 Easily sol m dil or 
cone HNOs+Aq, or aqua regia 
Not attacked by pure HNOa+Aq of 1 52 to 
1 42 sp gr at 20^, violently attacked by a 
more dil acid, but the acid becomes concen- 
trated thereby Cone HNOs+Aq attacks 
only by heating or addmg NO2 (Millon, A 
ch (3) 6 95 ) 

Insol m liquid NHs (Gore, Am Ch J 
1898, 20 827 ) 

cem oleic acid dissolves 0 0091 g Bi in 
6 days (Gates, J phys Chem 1911, 16 
143) 

Bismuth arseiude, B13AS4 
(Descamp, C R 86 1065 ) 

Bismuth d^brolmde, Bi2Br4 
Not known in a pure state (Weber, Pogg 
107 599) 

Bismuth iribromide, BiBrs 
Very deliquescent Decomp byH20 Sol 
in alcohol or ether 

Sol in AlBrs (Isbekow, Z anorg 1913, 
84 27) 

Bismuth hydrogen bromide, BiBrg, 2HBr+ 
4H2O 

Deliquescent 

Decomp in the air (Aloy, Bull Soc 1906, 
(3) 36 398 ) 

Bismuth caesium bromide, 2BiBi s, 3CsBr 
Ppt Insol in HBr 

Sol in HCl and in HNOg (Hutchins, J 
4m Chem feoc 1907, 29 33 ) 

Bismuth potassium bromide, BiBi3,2J\Bi 
Decoinp by II O (Aloy, Bull Soc 1900, 
(3) 36 m ) 

Bismuth bromide ammoma, BiBij, INHj 
Sol in HCl+A(j 
BiBi-,, >NIU (0 

2BiJ^i {, 'jNIIi Not (UliqiK so( nt, not d(*- 
coinp by II (), ( isily sol in dil kkIs 
(M uii, ( h(in iSo( 29 144) 

Bismuth bromide potassium chloride, 

K BiClfBi +11 >11 O 
Dccoinp })> no ( Mkinson, ( li( m Soc 
43 2S9 ) 

Bismuth r//chloride, Bi CM 4 

V^<i\ (1( lupK s( ( lit Dccoinp by II 0 dil 
Kids, 01 <<)n< NIl 4 Cl+\q (Webd, Bogg 
107 59(>) 

Bismuth trichloride, B1CI3 

Ddiqiicsdnt Duoirip b> HO Sol in 
dll IICl+A.q, ind ilcohol Not dt romp by 
il O m pi(s(iu( of citrates (Spillci ) 


0 08 g sol in 100 cem liquid H2S (An- 
tony, C C 1906 , I 1692 ) 

Moderately sol m liquid NHs (Gore, Am 
Ch J 1898, 20 827 ) 

1 g Bids IS sol in 5 59 g acetone at 18® 
Sp gr of sat solution 18®/4®=0 9194 (Nau- 
mann, B 1904, 37 4331 ) 

Sol m acetone and m methylal (Eidmann, 
C C 1899,11 1014 ) 

Sol in benzonitrile (Naumann, B 1914, 
47 1369) 

Sol in ethyl acetate (Naumann, B 1910, 
43 314) 

1 pt IS sol m 60 36 pts ethyl acetate at 
18® Sp gr at 18°/40®« 0 9106 (Naumann, 
B 1910, 43 320 ) 

Sol m methyl acetate (Naumann, B 
1909, 42 3790 ) 

Bismuth chloride, BisClg (?) 

Decomp by H2O (Dehdram, C R 64 
724) 

Bismuth hydrogen chloride, 2B1CI3, HC1+ 
3H2O 

Not deliquescent Decomp by H2O 
(Engel, C R 106 1797 ) 

B1CI3, 2HC1 (Jacquelam, A ch (2) 62 
363) 

Bismuth caesium chloride, BiCL, 3CsCl 
Decomp byH^O SI sol in cold dil HC1+ 
Aq, but easily sol on warming (Biiwh^ii^ 
Am Ch T 14 181 ) 

2BiCl8, 3CsCl As above (Brigham j 
BiCL, bCsCl Easily sol in H O and du 
HCl+Aq (Godcffioy, B 8 9) 

Do( s not ( xist (Brigham ) 

Bismuth hydrazine chloride, Bids, 

IN ILHCl 

Sol m icids, fiom which it is pptd by 11 0 
(Ldiatini, C A 1912 1613) 

Bismuth mtrosyl chloride, B1CI3, NOCl 
V(iy dtlujiK scent Dciomp b> 11 0 
(Sialboi (High, Chem Sex 69 662) 

Bismuth potassium chloride, BiCb, KC1 + 
II 0 

Dccomp by JI () Cumot be i((i\st ( \- 
( ( pt iioin (OIK Jh( IH HCl Dteomp by 
lie I f Vcj into BiC Ij, 2I\( 1+211 () (Hiig- 
li un, Vin ( li J 14 1 (>7 ) 

Bi( b 2k(M J)(d>inp bv II () (\ipp(, 

Pogg 64 17) 

I)( Ii(pi( s( ( nt 

Sol in II () with (l((()inp into tin o\y- 
chloinh wild! ( \( ( ss lit) is used (\lo>, 
Bull Soc iqtH), (>)36 i97) 

+ 2110 Ddoinp by H 0 (JadiiuHin, 
J pi 14 1) 

Sol in inodd Lt< 1\ ( one HC.l+\q 

Bi( Ij, ikCl L)(conip by H O (Aipjx ) 

I)o( s not exist (Bnghiin ) 
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BISMUTH RUBIDIUM CHLORIDE 


Bismuth rubidium chlonde, B 1 CI 3 , RbCl+ 
H2O 


Solubility of freshly pptd Bi(OH) in 
NaOH-j-Aq 


Decomp by H 2 O, sol m dil HCl+Aq, 
from which Bids, 3RbCl crystallizes (Brig- 
ham, Am Ch J 14 174 ) 

BiCls, 3RbCl Decomp by H 2 O, sol m dil 
HCl-bAq without decomp (Brigham ) 
BiCls, 6RbCl Decomp by H 2 O, sol in 
HCl+Aq (Godeffroy, B 8 9), does not exist 
(Bngham ) 

lOBiCls, 23RbCl (?) As above (Brig- 
ham ) 


Bismuth sodium chlonde, BiClg, 2NaCl+ 
H 2 O 

+ 3 H 2 O Decomp byHgO (Arppe, Pogg 
64 237) 

BiCls, 3NaCl 

Bismuth thallous chlonde, Bids, 3T1C1 
Ppt (Ephraun, Z anorg 1909, 61 254) 
BiCls, 6T1C1 Ppt (Ephraim ) 

Bismuth chlonde ammoma, 2BiCl8, NHs 
Stable (Deh5ram, C R 54 724 ) 

Bids, 2 NH 8 (D ) 

Bids, 3NHs (D ) 

Bismuth chlonde mtnc oxide, B 1 CI 3 , NO 
Very hygroscopic (Thomas, C R 1895, 
121 129) 


g NaOH per 1 

g Bi dissolved 
per 1 at 20® 

g Bi dll 
per 1 a 

400 

0 16 

1 i 

320 

0 11 

1 s 

240 

0 11 


200 

0 10 

0 ' 

160 

0 08 

0 ' 

120 

0 07 


80 

0 04 

0 

40 

trace 

0 s 

20 

0 

0 1 

(Moser, Z anorg 1909, 

61 386 

Solubihty of freshly pptd Bi(OH) 


KOH+Aq 


KOH per 1 g 

g Bi dissolved 
per 1 at 20® 

g Bi dia 
per 1 ai 

560 

0 14 

1 6 

448 

0 11 

1 S 

336 

0 11 


280 

0 10 

0 £ 

224 

0 08 

0 5 

168 

0 06 


112 

0 03 

0 3 

56 

trace 

0 2 

28 

0 

0 1 

(Moser, Z anorg 1909, 

61 386 


)lved 

L00° 


n 

Ived 

00 ® 


Bismuth chlonde mtrogen peroxide, B 1 CI 3 , 

NO2 

Decomp by moist air, but stable in dry air 
(Thomas, C R 1896, 122 612 ) 

Bismuth chloride selemde 
See Bismuth selenochloride 

Bismuth ^?'^fluorlde, B1F3 

Insol in H 2 O or alcohol (Gott and Muir, 
Chem Soc 63 138) 

Insol in liquid NHg (Gore, Am Ch J 
1898, 20 827 ) 

Bismuth hydrogen fluonde, Bil 3, UIF 
Deliquescent Decomp by boiling H O 
(Muir, Chem Soc 39 21 ) 

Bismuth gold, AU 3 B 1 

Insol in equal pts of HNO3 and taitaric 
acids (Roessler, Z anorg 1895, 9 71 ) 

Bismuthous hydroxide, Bi(OH)3 

Sol in strong acids Insol in solutions of 
alkalies, alkali carbonates, (NH 4 ) 2 C 03 , or 
NH4NO3, or of amyl amine (Wurtz) When 
recently pptd is sol m NHiCl+Aq, but 
insol in NH 4 NOs+Aq (Brett, 1837) Not 
pptd in presence of Na citrates (Spiller) 


B12O3, 2H2O 

BigOs, H 2 O (Muir, Chem Soc 32 31 ) 

See also Bismuth f/^oxide 

Bismuth tetrahydroxide, B 12 O 4 , H 0 

Bi O 4 , 2 H 2 O (Wernicke, Pogg 141 109 ) 

Bismuthic hydroxide (Bismuthic acid), 12 O 6 , 
H2O 

Insol in H 2 O, easily decoinp by cids 
(Fremy, A ch (3) 12 495 ) Dc( on by 
H 2 SO 4 , not attacked by SO +Aq, i ithcr 
dissolved noi dccornp by dil llNOj-f ^ , but 
slowly convcitcd into xn allotiopic nu ifica- 
tion (^) Paitially d( com]) by coiu ] NOs 
Slowly but wholly dib'^olvid by hot one 
HNO 3 SI sol in cone KOH+Aq (A jpe ) 
Sol in iboutlOOpts boiling KOI I -j- q, so 
cone th it it solidifies on i( moving the imp 
(Muir, Chom Soc 61 77 ) 

BiaO^, 2 II 2 O (Bod(koi,A 123 (>1) 

Docs not exist (lIofTrn inn iiid G( i tici ) 

Bismuth iodide, B 1 I 3 

Not attacked by cold H O, but by b Img, 
BiOI IS formed 100 pts absolute a ohol 
dissolve 33 ^ pts salt at 20° (Gott and luir, 
Chem Soc 67 138) 

Sol in HNO3, and HI+Aq, from wl ch it 
IS repptd by H 2 O or alcohol Sol in K f Aq 
or KOH+Aq (Rammelsberg ) 
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SI sol m liquid NHs (FrauMm, Am Ch 
J 1898, 20 827 ) 

100 g absolute alcobol dissolve 3 5 g Bila 
at 20® (Gott and Mmr, Chem Soc 67 138 ) 
Sol in acetone (Naumann, B 1904, 37 
4328) 

100 pts methylene iodide dissolve 0 15 pt 
Bils at 12°, and very little more at highei 
temperatures (Retgers, Z anorg 3 343 ) 
Sol in methyl acetate (Nau m a nn , B 
1909,42 3790) 

Bismuth hydrogen iodide, Bils, HI+ 4 H 2 O 
(Arppe, Pogg 44 248 ) 

Bismuth caesium iodide, 3CsI,2Bil3 
Very si sol in H 2 O (Wells, Am J Sci 
1897, (4) 3 464 ) 

Bismuth calcium iodide, 2Bil8, Cal2+18H20 
Dehquescent, decomp by'^H20 (Lmau, 
Pogg 111 240) 

Bismuth magnesium iodide, 2 B 1 I 3 , Mgl 2 + 
I 2 H 2 O 

Deliquescent, decomp by H 2 O (Lanau, 
Pogg 111 240 ) 

Bismuth potassium iodide, Bila, 4KI 
Ppt (Arppe, Pogg 44 237 ) 

Bila, SKI (Astre, C R 110 1137 ) 

Bila, 2KI Sol m acetic ether (Astre ) 
+41120 Sol m small amt H 2 O vithout 
pptn , but decomp by much H 2 O 
Bils, 2KI, HI (Arppe ) 

2Bil8, 3KI+2HO (Astre) 

Bil3,KI+H20 Decomp by H 2 O (Nickl6s, 
C R 61 1097) 

2 B 1 I 3 , KI Sol m acetic ether (Astre ) 

Bismuth sodium iodide, B1I3, Nal+H O 
Deliquescent, deeomp by H^O (Nickbs, 
C R 61 1097) 

2BiI-{, ^Nil 4-12110 As above (Iinm, 
Pogg 111 240) 

Bismuth zinc iodide, 2 Bil 3 , ZnT 2 + 12H 0 
Veiy ddiqnesecnt fJ inau, Pogg 111 240) 

Bismuth iodide ammonia^, Bils, INII 3 
Duonip I)\ HO (Rainniclsb(tg ) 

Bismuth iodide zinc bromide 
Sol in IK) (Tin in, Pogg 111 240 ) 

Bismuth nitride 

F\plosiv( (Iis(lui,H 1910,43 1471 ) 
BiN Pj)t D((orni) by 01 dil uids 
(Fixnlvlin, J Vni Chein Sot lOO**), 27 847) 

Bismuth dmxide, Hi O 2 
Sol in cone HNOs+Aq Decornj) h} 
strong acids, and boiling KOH+Aq 
Decomp by IHO (lanatar, Z anoig 
1901, 27 438 ) 


Bismuth iraoxide, B12O8 
Insol m H2O Sol m cone acids 
Solub±ty of B12O8 in HNOs+Aq at 20 ® 


In 100 g of the 


liquid phase 

Solid phase 

g BiaOs 

g NaOfi 

0 321 

0 963 

B 12 O 8 N 2 O 6 2 H 2 O 

0 337 

0 982 

(t 

3 54 

4 68 

tt 

6 37 

7 17 

K 

13 67 

12 60 

(C 

14 85 

13 31 

tt 

18 74 

15 90 

BuO. NsOs H 2 O 

23 50 

19 21 

ti 

23 50 

19 29 

tt 

27 15 

20 96 

tt 

28 11 

21 64 

tt 

29 50 

22 53 

tt 

30 19 

22 90 

ft 

31 48 

23 70 

tt 

32 93 

24 83 

JBisOe N 2 O, HjO+ 

32 80 

24 86 

1 BisO, 3Ns05 lOHjO 

32 67 

24 70 

BijO, 3Nj0t lOHjO 

32 59 

24 60 

tt 

32 24 

24 68 

tt 

30 74 

25 13 

tt 

29 83 

25 30 

tt 

24 16 

28 25 

it 

16 62 

35 40 

tt 

12 17 

43 37 

tt 

11 66 

46 62 

tt 

11 19 

49 38 

tt 

11 19 

50 20 

tt 

15 20 

54 66 

tt 

20 76 

53 75 

tt 

27 85 

51 02 

j BisOs SNjOs 10H2O+ 
t BiiOs SNjOj 3 H 2 O , 

8 58 

bS 2S 

Bi:Oj 3N Os 3H 0 

4 05 

74 90 

tt 


v-iwvAv Dv 11, x'jyjAi) ov oov> J 

Solubility of Bi 0^ in IINOa+ Vq at t 


t 

, Bi Oa 

‘ N Oi 

Solid pli isi 

()0 

20 S 
24 02 

17 1 

19 1 

BiO, NO, iro 


U 09 

21 S 

(Bi 0, N 0, 11 0+ 


11 2 

2) 9 

[111 0, IN (): lorr 0 

ID® 

14 2 

2() 5 

it 


2S 2 

1(> 1 

29 () 

17 7 

Bi 0, W 0, Kill 0 


- — 

- 

- 

(>5® 

5 55 
27 ()2 

7 11 
22 1() 

BiO, N 0 11 0 


10 SO 

11 (>() 

Hi 0, N Or 11 O+Hi 0, 
INO, Kliro 


17 S2 

,5 SO 

Hi (), IN O, 1011 0 


>5 71 

17 02 

(Hi 0, IN 0, ion 0 + 

1 Hi (J, iN Oo ill U 


4 59 

77 90 

BiOj INOi JIIO 


(Rut ten ] 
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Solubility of B 12 O 8 m HNOs+Aq at t® 


%BnO» 

%Ns 06 1 

Solid phase 

37 23 

47 76 

B 

B12O3 3N2O6 4H2O 

36 74 

47 91 

tc 

39 76 

45 16 

u -f 

B 

31 2 

23 9 

BiiOz SNiOs IOH2O + 

32 8 

24 8 

B12O3 N2O5 H20 p 

34 2 

26 4 

t( " 

36 9 

28 9 

n 

40 6 

31 1 

cc 

P 

40 8 

31 6 

CC -D 

45 4 

34 6 

cc 

45 9 

35 6 

it A 

IT 

25 36 

52 67 

] B12O3 3N2OS lOH 0+ p 
j B12O3 3N2O6 3 H 0 

27 85 

61 02 

cc 

32 22 

49 29 

cc 

35 73 

47 02 

“ 


(Rutten ) 

Solubility in NaOH+Aq at 25° 


Cone of VaOH 
Mol/1 


K BijOs in 100 cc of solution 
Mean result 


Bismuth phosphide, BiP 

(Cavazzi ) 

Bismuth iinselemde, Bi2Se3 

In^sol m H2O, alkalies, or alkali si 
+Aq, si attacked by HCl+Aq, oxic 
HNOa-f-Aq (Schneider, Pogg 94 6 
Min FremeUte 

Bismuth potassium selemde 
See Selenobismutiiite, potassium 

Bismuth selenochlonde, BiSeCl 
Not attacked by H2O, very si sol 1 
Aq, easily and completely sol with 
m HNOs + Aq (Schneider ) 

I Bismuth dtsulphide, B12S2+2H2O (?) 
Insol in H2O Decomp by HCH 


Insol m H2O 

1 1 H2O dissolves 0 35 X 10-® mo 
at 18° (Weigel, Z phys Ch 1907, 
Easily sol m moderately dil 
and cone HCl+Aq, with separati 
Insol in alkahes, alkah sulphides, 
or KCN+Aq, insol in NH4CI, or N] 


Insol in aceton( (riclminn, C C 18 
II 1011) 

Min Bivmte Easily bol inHNOa+Vq 
also Bismuthous hydroxide 


Mean result KCN+Aq, insol in NH4CI, or N] 

, ^ n nnno M (Brett) Insol in potassium tb 

IB 0 ate+Aq (Rosenbladt, Z anal 26 

2 0 0 ^26=*=0 hydroxides or alka 

_i0 0 0049 ^0 0005 sulphides 

1000 95 1767) I^sol lU 2N-(NH4)2S+Aq 

(Kno\, Chem Noc IJOJ, 90 1/0/ ; 0 0090g B12S3 is sol inlOOcc N 

Aq at 25° (Knox, Chem Soc 
(Ficlm inn, C C 1899, 1764 ) ^ 

Somewhat sol in NdiS+Aq < 
ly bol in HNO3+ Vq (sp gr 106) dibbolve ai 

5 hydroxide Bi bs corrcbponding to 0 031 g B12O 

in in, J \in Chem boc 1S96, 18 b 


3 B12S8 
; 294) 
»8+Aq, 
i of S 
a2S208, 
1NO3+ 
arbon- 
3 ) 

hydro- 


'Ta2S2+ 
09, 96 

cc of 
amt of 
(Still- 

) 


Bismuth /f/roxide, Hi Oj 


( isiK sol in < OIK H s( >1 f li 
HC1+ \q 

Bismuth oxide, ihiO, ( 

( HolTin inn unl < ( ut lu i ) 

Bismuth ///oxide, Hi <) 


bolubility in Na^S + N lOlI+Aq 


C )U< of Nh ^ 

C our ()1 N i( )1 1 

U 10 s 

I Mol /I 

Mol / I 

of 

0 5 

1 0 

0 

1 0 

1 0 

() 


( HolTin inn unl ( (utlui } (Knox, Cluin boi 1000,95 1 

ismuth //////oxide, Hi < ) 13ismuth siilplndi pptd tioin k 1 

Sol Ml <lil Kids ConilniKs with H () to is, luit /lissolvi (1 b\ siilisi qu( nt (k iti 


foi in 1 nsiniit }n< h \ di oxnh w hi< Ii si i ( II isi - 

1)101 k n 20 2 \ i ) 

Bismuth oxybromide, i ti 

Bismuthyl bromide, < ti 

Bismuth palladium, IMHi 

Ins >1 in<(|Uilpts H\() indtiifun u ids 
(Hoisslir / inoig ISO), 9 70) 


K S -f \(i (StoiK , I Vni ( hi in 
18 1001 j . . 

Sol in K S f V(i (Ditti, C H 
IS7 ) 


Solubility in K S+KOll+Aq it 


solution 
nt with 
( 1S96, 


Bismuth platinum, Pilh 

Insol I (ju d j)ts I!\( ) md t n t iin n n 
i Itoi ssli I / uioig ISO ) 9 ()0 ) 


( < I) 1 K s 

C OIM oi In.( >11 


M ! /I 

-1 

M )1 l\ 

( 1 

0 5 

1 1 

0 

1 0 

1 1 

0 

1 i”) 

1 1 25 

0 


(Knox, Chem Soc 1000,96 
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Solubility in alkali sulphides +Aq at 25° 


Alkali 

Cone of alkali 

g BiaSs m 100 cc 

sulphide 

sulphide Mol /I 

of solution 

Na2S 

0 5 

0 0040 


1 0 

0 0238 


1 5 

0 1023 

KS 

0 5 

0 0042 


1 0 

0 0337 


1 25 

0 0639 


(Knox, Chem Soc 1909, 95 1762 ) 


Decomp byFeCla+Aq (Cammerer, C C 
1891, 11 525 ) 

Insol in KCN + Aq (Hoffmann, A 1884, 
223 134) 

Mm B%smuth%m*e Easily sol m HNOa+ 
Aq 

Bismuth cuprous sulphide, Bi 2 S 3 , CU 2 S 
Insol m H 2 O Sol with decomp m HNO® 
+Aq (Schneider, J pr (2) 40 564 ) 

Mm Emplectomte 

Bismuth potassium sulphide, Bi 2 S 3 , K 2 S 
(Schneider, Pogg 136 460 ) 

Insol in ethyl acetate (Naumann, B 
1910 43 314 ) 

Bi2S3,4K2S+4H20 Decomp by H 2 O 
Very sol in K 2 S-|-Aq Effloiescent m dry 
air (Ditte, C R 1895^ 120 186 ) 

See also Sulphobismuthite, potassium 

Bismuth silver sulphide, Bi S 3 , Ag 2 S 

Insol in cold HCl, or HNO3 Sol m warm 
HNO3 with separation of S, in boiling HCl 
with separation of H 2 S 

Mm Plenargyntej Matildite 
(Schneider, J pr 1890, (2) 41 414 ) 

Bismuth sodium sulphide, Bi S 3 , Na 2 S 
(Schneidci ) 

Bismuth sulphide tellunde, BiiSs, 2 Bi->Te 3 
Min Titradymite Sol m HNO3 with sepa 
I xtion of S 
Bi S 2 , 2Bi I c 
Min Joscite A ‘5 above 

Bismuth sulphobromide, B1SB12 

(Muii uid i^ks, Chdii So( 1895,67 91 ) 

Bismuth sulphochlonde, BiSCl 

liibol 111 HO 01 dll HCI+ Vq Sol m 
cone HCl, or HNO^+Aq Dcoomp by 
dkilies+\q (Schnoidd, Pogg 93 404) 

Bismuth sulphoiodide, BiSl 

Not att \clvcd by boiling H 2 O, and dil loids 
Decomp by hot cone HCl+Aq, and HNO 3 + 
Aq KOH+Aq dibsolvib out I (Schneidei, 
Pogg no 114) 


Bismuth tellunde, Bi 2 Te 3 
Min Tetradymite Sol m HNOs+Aq 
See also Bismuth sulphide tellunde 

Bismuthic acid, HB1O3 
See Bismuthic hydroxide 

Potassium bismuthate, KBiOs 
Bol m H 2 O (Arppe ) 

KH(Bx 08)2 iisol m HoO 
Not decomp by boihng H 2 O (AndrA C 
R 113 860) 

No salts of HB 1 O 3 can exist (Mmr and 
Carnegie, Chem Soc 51 77 ) 

Bismuthicotuugstic acid 

Ammomum bismuthicotungstate, 3 (NH 4 ) 20 , 
2B12O8, IIWO3+IOH2O 
A yellow oil which dries to a yellow glass 
(E F Smith, J Am Chem Soc 1903, 25 
1232) 

Potassium bismuthicotungstate, 3 K 2 O, 
2Bi203,llW08-fl5H20 
A yellow oil which dned to a pale yellow 
glass (E F Smith, J Am Chem Soc 1903, 
25 1233 ) 

Strontium bismuthicotungstate, 3SrO, 
2Bi203,llW03 “f" 1 1H‘>0 
A yellow wax, msol in pure H 2 O, but sol 
m H 2 O containing a few drops HNO 
F Smith, J Am Chem Soc 1903, 25 

Bismuthyl bromide, BiOBr 

Insol in HoO, sol in moderately cone 
HBr+Aq 

Insol m H 2 O (Herz, Z anorg 1903, 36 
348) 

BisOgBre Insol in H 2 O, easily sol m 
cone HCl, or HNOs+Aq, less sol in dil 
HNOa+Aq 

BiiiOisBry As the preceding comp 
(Muir ) 

Bismuthyl chloride, BiOCl 
In&ol in H 2 O or dil acids Sol in cone 
HCl, or HNOa+Aq 

Insol in liquid NHs (Fianklin, Am Ch J 
1898, 20 827 ) 

Insol in acetone (Naumann, B 1904, 37 
4329) 

-1-H O (Heintz, Pogg 63 55 ) 

-l-dHiO (Phillips, Bi Arch (1) 39 41 ) 
B17O9CI3 (Arppe ) 

BiOiCb Insol m H 2 O, sol in hot HCl, or 
HNOs+Aq (Muir ) 

Bismuthyl fluoride, BiOl 
Insol in H 2 O, sol in HCl, HBr, or HI+Aq 
(Gott and Muir, Chem Soc 33 139 ) 

BiOF, 2HI' Insol in H 2 O 
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BISMUTHYL IODIDE 


Bismuthyl iodide, BiOI 
Not decomp by H 2 O or alkaline solutions 
Sol in HCl+Aq Decomp by HNOa+Aq 
(Schneider, J jpr 79 424 ) 

Insol in KCl, or KI+Aq 
3 Bi 0 I, 7 Bi 203 Sol in dil HCl, decomp 
by HNO3, insol in boiling H 2 O and alkali 
(Blyth, C N 1896, 74 200 ) 

B 1 I 3 , SBiaOs Ppt SI sol m HC 2 H 8 O 2 + 
Aq Not decomp by H 2 O (Fletcher and 
Cooper, Pharm J (3) 13 254 ) 

4 B 1 I 8 , 5 B 12 O 3 Easily sol in HCl+Aq 
Decomp by HNOs+Aq SI attacked by 
H2SO4, somewhat sol in H 2 C 4 H 4 O 6 , and 
KHC4H406+Aq 

Sol m (NH 4 ) 2 S, and KOH+Aq (Storer's 
Diet ) 

Bismuthyl sulphide, BieOsS 
(Hermann, J pr 76 452 ) 

B 13 O 3 S Insol in H 2 O (Scherpenberg, 
C C 1889, II 641 ) 

B14O3S 

Min Karehmte 

Boracic acid 
i>ee Bone acid 

Borax 

7 draborate, sodium 

Bone acid, anhi/drous, B^Oz 
Sef Boron trioxxde 

Meidbonc acid, HBO 
Sol in 11 O 

81 sol in hot glacial xcetic acid (Holt, 
Cheni Soc 1011, 100 (2) 720) 

Orthohonc acid, H3BO3 



( 1 in ? 

pt II 0 ut 1 U*^ 



-0 



101) 


ll 

r/tlin ) 

2U I»t 

HO It 

IS ” ) (Mil 

H n 

It luo 

h 1\ t J pt < 1 rr 

( 1 \ st illl/< <1 

if id dissoh ( s III 

2) 

t)h pt*^ 

H 0 it IP 

n 

SS 

2)" 

12 

(>i) 

)7 

10 

K» 

)() 

(> 

12 

1)2 ) 

[ 

y 

— 0 

t ) 

't 

) ) 

S7 ) 

J 

P7 

' ‘ 100 


( )r, KM) i»ts HO (lisso]\ c it - 


P) 

> 

0 pts JI ,H<> 

2 )^ 

0 

S 

)7 

4 

S ‘ 

)0 

0 

S ' 

02 ) 

K) 

0 ‘ 

7 ) 

21 

0 

S7 

2S 


100 

i4 

0 


Or, sat aqueous solution contains ai - 
ir 3 75%H8B08 
25® 6 27 “ 

37 5® 7 32 

50® 8 96 

62 5® 14 04 “ 

75® 17 44 “ 

87 5® 21 95 “ 

100® 25 17 

(Brandes and Firnhaber, Arch Phar 7 50 ) 

I litre H 2 O dissolves at — 

0® 19 47 g H8 BOi 

12® 29 20 

20® 39 92 “ 

40® 69 91 

62® 114 16 “ 

80® 168 15 

102^ 291 16 

(Ditte, C R 86 1069 ) 

I I H 2 O dissolves 0 901 mol HsBi at 25® 
(Herz, Z anorg 1910, 66 359 ) 

1 1 H 2 O dissolves 0 898 mol HsBi at 25® 
Sp gr of the solution =*1 0168 (IN lUer, Z 
phys Ch 1907, 67 529 ) 

1 1 H 2 O dissolves 0 887 mol HsB s at 25® 
and 1 025 mol at 30® (Ageno ai I Valla, 
1st Ven (VIII) 14 II, 331 ) 

Solubility in H 2 O at t® 

t I g H 3 BO 3 m 100 g of the lution 


0 

2 59 

12 2 

i 09 

21 

4 00 

A 

6 44 

40 

S 02 

oO 

10 35 

t)0 

12 90 

09 5 

13 3S 

SO 

K) 11 

00 

2> iO 

09 3 

2S 10 

lOS 

>() 7 

11 ) 

13 0 

120 

>2 1 


(N isiui ind \g( no, / phv'^ ^ h )()<), 69 
IS ) 

SolubililN (Ui\( loi 01 tlioboi i< i(i(l in 
no it vinous 1(iup up to 120 (^aslm 
111(1 \g( MO, Cia// cli it Kill, 41 ( I 131 

sj (.1 1 11 tl < ) 1 \ I ii it s lull ( titli n A 
24 -11 j 

sp J, J t 1 1 ili( ) 1 1 - \ 1 s it U 1 I ( m S I oil) I T 

II 90 I " » 


Sp gi oi JI(B(),+ \(\ at 1 ) 


IlaPn 


ilal < > 

f-r 

1 

1 00:,4 


0147 

2 

1 0009 

)S it sol 

015 

1 

1 0100 




(Gciluh, Z inal 28 47-}> 
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Sp gr of HaBOs+Aq at 18® 

%H3B03 0 776 1 92 2 88 3 612 

Sp gr 1 0029 1 0073 1 0109 1 0131 

(Bock, W Ann 1887, 30 638 ) 
Volatile With steam 

More sol in dil HCl+Aq than in HaO 
Sol in warm cone H2SO4, HCl, or HNO3+ 
Aq 


Solubility in HCl+Aq at 25® 


Milhmols HCI m 

10 cem of the solution 

Millimois H 3 BO 3 in 10 cem 
of the sat solution 


9 01 

7 0 

7 69 

13 7 

6 66 


(Herz, Z anorg 1910, 66 359 ) 


Solubility of H3BO3 in HCl+Aq at 16° 


Normality of HCl 

Normality of HsBOs 

0 

0 907 

0 130 

0 895 

0 260 

0 870 

0 390 

0 842 

1 30 

0 645 

2 16 

0 542 

4 32 

0 308 

(3 00 

0 338 

7 08 

0 327 

S 74 

0 327 

9 51 

0 338 

(Herz, Z anoig 

1902, 33 354 ) 


Solubility in HF+Ao at 26° 


Solubility in KOH+Aq 
See Borates, potassitun 
Solubihty in NaOH+Aq 
See Borates, sodium 


Solubility in LiCl-j-Aq at 25® 


■Millimola LiCl m 

10 cem of the solution 

Millnnols H 3 BO 3 m 10 cem 
of the sat solution 


9 01 

7 1 

8 13 

10 3 

7 65 

22 3 

6 42 

37 2 

5 02 


(Herz, Z anorg 1910, 66 359 ) 


Solubihty in KCl-fAq at '25° 


Millimols KCl m 

10 com of the solution 

Milhmols HsBOs m. 10 com. 

0 ^" the sat solution 


9 01 

1 9 

9 20 

7 9 

9 44 

16 6 

9 80 

30 6 

" 10 75 


(Herz ) 


Solubility m RbCl+Aq at 25® 


Milhmols RbCl m 

10 cem of the solutio n 

Milhmols HsBOs m 10 cem 
of the sat solution 

I - 


9 01 

14 0 

9 66 

25 3 

10 60 


(Herz ) 


(1) 

TiKr of 
Hh 

(2) 

J it( r after 
saturation with 
HaBCh It 2() 

(3) 

Titer after 
addition 
of 

mannitol 

(3)-(2) 
equals free 
bone acid 

1 

GO 

0 

P P 

1 bl 

1 25(1 40’) 

2 36 

2 21 

0 75 

0 96(0 81?) 


Ihc viliufe 0 75 ind 0 81 represent the 
soliiliility of lIsUOj m the concentrations of 
fiuorboric icid ubulting from the original 
( onc( ntration of HF+Aq 

(Ahcgg, Z iiiorg 1903, 36 145 ) 


Solubility of H in acids“|-Aq at 26° 


\< Ml 

Noriiuilitv of 
tiM Kid 

Nonnility of H 3 BO 3 

n so, 

0 54S 

0 746 

2 74 

0 518 


5 4S 

0 312 


S 75 

0 092 

HN()3 

0 241 

0 818 


1 20G 

0 676 


1 607 

0 593 


2 411 

0 567 


5 96 

0 268 


7 38 

0 238 


(Herz, Z anorg 1903, 34 205 ) 


Solubility in NaCl-f Aq at 25® 


Milliraols NaCl m 

10 cem of the solution 

Milhmols H 3 BO 3 in 10 cem 
of the sat solution 


9 01 

8 2 

8 49 

15 2 ! 

8 25 

29 4 

8 20 


(Herz ) 


Solubility in H2O is inci eased by presence 
of KCl, KNO3, K2SO4, NaNOs and Na2S04 
In general the solubility in H2O is increased 
by the presence of both electrolytes and non- 
electrolytes (Bogdan, C C 1903, II 2 ) 

Sol in borax +Aq (McLauchlan, Z anorg 
1903, 37 371 ) 

SI sol in liquid NH3 (Franklin, Am Ch 
J 1898, 20 827 ) 

Unattacked and undissolved by liquid NO2 
(Frankland, Chem Soc 1901, 79 1362) 

Sol in 6 pts alcohol (Wittstein), 5 pts 
boiling alcohol (Wenzel) Only traces dis- 
solve in anhydrous ether (bchi5^ ) Sol ^n 
100 pts ether ((Hager’s Comm) Sol in 
several essential oils , , , , , 1 

1 1 H2O sat with amyl alcohol dissolves 
0 8962 mol H3BO3 at 25® (Auerbach, Z 
anorg 1903, 37 357 ) 
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Solubility of HaBOs in amyl alcohol H-Aq at t® 
M =millimols HaBOs m 1 1 of H 2 O 

A -TniUimols HaBOs in 1 1 of alcohol 

Sp gr of amyl alcohol -f-Aq sat with [ 3 BO 3 

g water m 1 1 of alcohol + 
Aq 

d25®/4° 


M 

A 

32 481 

35 465 

37 339 

42 479 

45 175 

45 636 

47 883 

51 461 

52 043 

59 270 

63 179 

64 254 

66 403 

66 624 

68 253 

69 211 

75 610 

0 82229 

0 82324 

0 82321 

0 82392 

0 82447 

0 82456 

0 82454 

0 82527 

0 82585 

0 82699 

0 82739 

0 82779 

0 82701 

0 82670 

0 82856 

0 82884 

0 82999( 1 

15® 

607 2 

589 3 

589 0 

586 0 1 

427 4 

425 8 

289 1 

894 0 

372 0 

371 8 

176 4 

177 4 

177 1 

173 4 

127 6 

127 0 

84 9 

264 0 

110 0 

110 8 

25® 

301 2 

180 8 

49 15 

51 04 

26 02 

85 7 

54 0 

15 45 

15 45 

8 05 

35® 

146 3 

44 27 

(Muller ) 

(MuUer, Z phys Ch 1907, 67 514 ) 


Solubility of HaBOa m amyl alcohol and NaCl+Aq at 25® 


Water phase 


Amyl alcohol phase 



NaCl normality 

mol H3BO3 

Sp gr 25V4® 

mol H3O 

1 1 contains 

mol amyl ahohol 

rnol 

sBOa 

0 00 

0 880 

0 8296 

4 10 

S 39 

0 

>40 

0 945 

0 866 

0 8277 

3 55 

8 4<) 

0 

j3S 

1 490 

0 850 

0 8268 

3 27 

8 54 

0 

1jS9 

1 865 

0 844 

0 8259 

3 03 

S 5(> 

0 

724 

2 355 

0 833 

0 8254 

2 8() 

S 59 

0 

S50 

2 845 

0 827 

0 8247 

2 62 

S ()2 

0 

S77 

3 06 

0 810 

0 8241 

2 39 

S ()() 

0 

S91 

3 48 

0 810 

0 8240 

2 32 

S 

0 

00(> 

3 57 

0 807 

0 8236 

2 15 

S 70 

0 

()(>(> 

4 01 

0 801 

0 823^ 

1 99 

S 72 

0 

162 

4 28 

0 798 

0 8229 

1 7S 

S 75 

0 

210 


(Mulh r) 


Solubility in hydroxy-iompounds-h V<i it i") 


Organic substance 
added 

Mol of organic sub 
stance in 100 mol of 
the mixture 

Mol of boru lu ul hoI 
in 1 1 of solution 

Sp gr of t|i( pun 
riHvtui 

Sj) gl ( 1 
sal \Mtl 

a tiiivtur 
» )ri< i( 1 1 

Lactic acid 

2 321 

1 

07 

1 

02 )2 

1 

141 


6 819 

1 

()l 

1 

0722 

1 

)S(> 


18 77 

1 

SO 

1 

1405 

I 

1)35 


36 33 

2 

OS 

1 

202 3 

1 

254 

Glycerine 

24 64 

1 

20S 

1 

1574 

1 

707 


46 75 

2 

132 



! 

2 ()() 


67 71 

2 

96 

1 

2370 

1 

526 


90 58 

3 

78 

1 

2531 

1 

710 
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Solubility in hydroxy-compounds, etc — Continued 


Organic substance 
added 

Mol of organic sub 
stance m 100 mol of 
the mixture j 

Mol of bone acid sol 
mil of solution 

Sp gr of the pure 
mixture 

Sp gr of the mixture 
sat with bone acid 

Manmtol 


I 1 007 


1 0425 



1 015 

1 0244 

1 0433 



1 029 

1 0288 



1 585 

1 136 

1 0475 


Dulcitol 

0 065 

0 8876 

0 9995 

1 0686 



0 9078 


1 0212 


1 0 260 

0 9360 


1 0260 


(Muller ) 


Solubility of H3BO3 m alcohols-fAq at 25® 

M = MoI of alcohol m 100 mol of alcohol+Aq 
H 3 B 08 =Mo 1 of HaBOa in 1 1 of the solution 
di = Sp gr of alcohol+Aq 
d 2 = Sp gr of alcohol+Aq sat with HaBOa 


Alcohol added 

M 

HsBOs 

di 

d2 

Methyl alcohol 

11 74 

0 895 



28 64 

1 012 




36 02 

1 098 




43 95 

1 161 




52 31 

1 307 




100 

2 900 

0 7924 

0 8904 

Ethyl alcohol 

8 996 

0 829 



22 28 

0 800 




44 46 

0 729 




55 62 

0 700 




79 89 i 

0 893 




88 10 

1 105 




99 26 

1 527 

0 7860 i 

0 8353 

ri-Propyl ilcohol 

21 66 

0 6437 

0 9043 

0 9193 

53 63 

0 4569 

0 8231 

0 8570 


83 65 

0 5776 

0 8133 

0 8466 


100 

0 961 

0 8010 

0 8297 

i-Butyl ilcohol 

0 70 

0 884 

0 9923 

1 0124 

2 15 

0 857 

0 9853 

0 0038 


2 IS 

0 857 

0 9855 

0 0046 


71 4 

0 323 

0 8173 

0 8351 


77 1 

0 347 

0 8133 

0 8220 


85 6 

0 4212 

0 8081 

0 8195 


100 

0 6927 

0 7984 

0 8172 

i-Amyl alcohol 

0 448 

0 883 

0 9943 

1 0132 

0 520 

0 880 

0 9936 

1 0125 


0 5251 

0 880 

0 9931 

1 0123 


b7 26 

0 2584 

0 82^- 

0 829' 


75 54 

0 2722 

0 8183 

0 8253 


83 40 

0 3190 

0 8142 

0 8223 


100 

0 5703 

0 8068 

0 8220 


1 Water aat ^\lth alcohol ^AUoholsat withwatex 


(Muller ) 
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Easily sol in acetone (Krug and M ’Elroy, 
J \nal Ch 6 184) 

Solubility in acetone +Aq at 20° 

\ = ccm acetone m 100 ccm acetone -f-Aq 
H3BOs=millimols H 3 BO 3 in 100 ccm of 
the solution 


\ 

H 3 BO 3 

0 

79 15 

20 

81 71 

30 

83 35 

40 

82 74 

50 

81 61 

60 

76 40 

70 

67 62 

SO 

55 05 

100 

8 06 


{ Herz, Z anorg 1Q04, 41 319 ) 


Solubility of H 3 BO 3 , etc — Conhnui 


Acid 

Normality of 
the acid 

Normality of 

Tartanc 

0 955 

0 890 


1 909 

0 923 


2 51 

0 962 


3 316 

1 07 


(Herz, Z anorg 1903, 34 206 ) 


The solubility of H 3 BO 3 m H 2 O is me 
by the presence of racemic acid 


Milhmols racemic acid 
m 10 ccm of the solvent 

Millimols boric £ 
in 10 ccm of the sc 

0 

9 01 

6 3 

9 86 

12 6 

10 46 

24 7 

11 65 


(Herz, Z anorg 1911, 70 71 ) 


[ 3 BO 3 


ased 

d 

tion 


100 g pure anhydrous ether dissolve 0 00775 
g H 3 BO 3 

100 g ether sat \\ith H)0 dissolve 0 2391 g 

HsBOs 

(J V Rose, Dissert 1902 ) 

Sol in 10 ptb glycciine (Hager ) 


1(K) ])ts ghteiint (sp gr 1 26 at 15 5°) 
dissolve ptb H-jBOi at t° 


,0 

IhBOa 

t® 

Pts 

H 3 B 03 

t® 

Pts 

HaBOs 

0 

20 

40 

3S 

80 

61 

10 

24 

50 

44 

90 

67 

20 

2S 

(>0 

50 

100 

72 

^0 


70 

5() 




(iloopti Ph J Ii ms ii) 13 25S ) 


S(>lubiht\ of in gh( dint + A.q it 2*5° 

Ci~g ghttniK in 100 g gK ( ( niu -f A.(i 
H Milliinols HiBO{ 111 100 tt of the 

solution 


< 

II pt) 


0 

90 1 

1 0170 

7 15 

90 1 

1 0^79 

20 U 

<)() () 

1 ()()29 


<>2 9 

1 0S97 

i( 9, 

07 0 

1 IHO 

iS 7 

0 

1 n2s 

69 2 

140 2 

1 1S71 

100 

SOO < 

1 2719 

( H( I /, 

/ inoig z'M)), 

46”2()M“ 


N>l ibihn of H BO in (Wginit it i(ls4- it 
2t) 




t til 


N( ? in lit \ < I 
t|}f I J 


I'' orm ilitN < f JI iHO, 


i\ 570 
2 S5 
> 70 


0 SS7 
0 53S 
0 26S 


Solubility of HsBOs m H 2 O is meres d by 
the presence of tartaxic acid 


Millunols tartanc acid 
in 10 ccm of the solvent 

Milhmols boric a 1 m 

10 ccm of the sol ion 


9 01 

7 5 


15 


30 

12 07 

(Herz, Z anorg 1911, 70 71 ) 

Solubility in oxalic acid+Aq at 25° 

Milhmols oxalic acid 

Millimolh HiBt m 10 

in 10 ccm of the solution 

c( m of the sat olution 


9 01 

2 97 

9 05 

5 95 

10 so 

H 77 

11 OS 


(Hd/, Z inorg 1910, 66 9i ) 


Solubility in H 2 O is intii istd i)\ t pies- 
( nt c of UK i, att tone or ])i()pyl ilcohol (Bog- 
dan, C C 1903, II 2 ) 

Rcidilysol in hot gl Id il it (tit itn (Holt 
Ch(m Sot 1911,100(2) 720 ) 

St)l in 250 pts btn/di( ( H igd ) 

Solubilitv of H {B(){ III in innitt H- \( it t° 


Solid pliiisi 1 1 ili( ) t 



\I 

U. luo 

in 1 1 


Mk rn 

1 n 

1 1 


M iiiuiiti 

II 

iHO, 


M II 

lilt 

1 [I 

.HO-. 

25° 

0 


0 

SS7 

^0 

0 


1 

025 


0 

1 

0 

951 


0 

1 

1 

056 


0 


1 

015 


0 

2 

1 

0S() 

i 

0 

4 

1 

0 ^9 


0 


1 

ns 

1 

0 

5 

1 

071 

‘ 

0 

4 

1 

157 

t 

0 

f) 

1 

102 


0 

5 

[) 

19S 


0 

7 

1 

142 


0 

() 

1 

219 

n 

0 

8 

1 

17i 

(1 

0 

7 

1 

2 58 


1 

04 i 

1 

244 






n 

1 

409 

1 

404 






( 

1 

7S1 

1 

521 
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Solid phase mannite 


t° 

Mg mola 

1 m 1 l 

Mannite 

H3BO3 

25° 

1 075 

0 

ei 

1 1424 

0 2646 

li 

1 259 


a 

1 265 


tc 

1 354 


“ 1 

1 409 


cc ‘ 

1 536 

1 243 

Cl 

1 781 

1 521 


(Ageno and Valla, 1st Ven (VIII) 14 : 331 ) 


Distribution between H 2 O and amyl alcohol 
at 25° 

w = concentration of H3BO3 in HoO layer 
expressed in millimols 

a = concentration of H3BO3 in alcohol ! 
expressed in millimols 


(Abegg, Z anorg 1903, 36 130 ) 


Paitition of HjBOs between water and 
nuxtuies of amyl alcohol and CS 2 


w 

a 

265 8 

76 6 

196 5 

59 5 

159 6 

47 5 

126 

37 1 

87 9 

33 2 

75 2 

22 7 

64 6 

19 76 


“ 1 

a 

w 

wtmmm 

14 3 

71 2 

a 

19 2 

99 2 

cc 

25 3 

144 2 

cc 

114 3 




144 5 

cc 


194 8 

cc 

56 8 

321 5 

cc 



125 


170 5 

tc 

47 2 


cc 

52 8 

240 5 

cc 



62 5 


111 2 

cc 

39 4 

151 8 

cc 

65 (68?) 

272 8 

cc 


362 2 


Distribution between HF+Aq and amjl 
alcohol at 25° 

c=HF concentration (millimols) 
a^HsBOs concentration in alcohol layer 
(expressed in millimols) 
w^HsBOs concentration in water layer 
(expressed m miUimoD 


(Abegg, Z anorg 1903, 36 131 ) 
See also Boron inoxide 


Sol in H 2 O 

Sp gr of solutions of boric acid, cal( 
as H«>B 407 , containmg — 

6 3 1 27 1 91 

1 0034 1 0069 1 0106 
Sat solution at 15° has sp 
lach, Z anal 28 473 ) 

Insol in hot glacial acetic acid 
Chem Soc 1911, 100 (2) 720 ) 


2 54%H2B407 
1 0147 sp gr 
gr 1 015 (Ger- 


(Holt, 


W = Millimols HaBO-j in 10 ccm of the 
aqueous layc 1 

G = Millimols HjBO{ in 10 ccm of the 
amyl alcohol — Cbj I lyc 1 


C OlliJ ( llKJIl Ol tll( 
r)l\ ( MT niixt UK 

c 

w 


75% by vol amyl 

0 145 

0 624 

4 31 

il(()tiol+2')'/ by 

0 275 

1 

19S 

4 36 

vol Cb 

0 429 

1 

844 

4 30 


0 589 

2 

565 

4 45 

50% by vol am>l 

0 145 

0 

756 

5 47 

ah ohol4‘ 

0 259 

1 

253 

5 21 

50' ( by vol Cb 

0 m 

1 

946 

5 24 

1) 555 

2 

889 

5 22 

25% by vol im>l 

0 085 

0 

699 

8 24 

alcoholH" 

0 175 

1 

467 

8 40 

75'^obyv(^l Cb2 

0 264 

2 

165 

8 12 

0 284 

3 

129 

8 14 


Borates 

No borate is quite insol in H 2 O, the alkali 
borates are veiy sol Ihe less sol borates are 
easily decomp by H 2 O, the easily sol salts 
are also decomp , but less quickly The less 
sol boiates are easily sol in H 3 BO 3 , HNO 3 , 
etc Ihey art more sol in H 2 O containing 
tartaric acid 01 potassium tartrate than in 
puu HiO (bouberam ) the noirnal boiates 
of the alkalme-caiths aie sol to no inconsid 
(1 ible extent in H 0 and inoie leadily m hot, 
thin in cold H 0 (Berzelius, Pogg 34 568 ) 
\11 borites aie insol , 01 si sol in alcohol 

Alummum borate, 2A1 O 3 , B O 3 

Min Jeremucwite 

Ppt (Rose, Pogg 91 452 ) 
3 AI 2 OJ, B 2 O 3 Crystallized Insol in 
HNOa+Aq (Ebelmen, A eh (3) 33 62 ) 
3A1 0^, 2B Oi+7H O Ppt (Rose, I c ) 

Ammonium borate 


(Herz, Z Elektrochem 1910, 16 870 ) 


The system (NH4)20,B 03 ,H 20 at b0° has 
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been studied by Sborgi (Real Ac Line 
1915 (5) 24 I, 1225 ) 

2 (NH 4 ) 20 , 4 B 203 + 5 H 20 (Sborgi ) 

Amraomum dzborate 

Difficultly sol in acetone (Naumann, B 
1904,37 4328) 

Axnmomvm ie/mborate, (NH4)2B407-f4H20, 
or perhaps NH4H(B02)2+1>^H20 

Sol in 12 pts cold H 2 O, decomp by heat 
(Rammelsberg, Pogg 90 21 ) 

Sol m acetone (Eidmann, C C 1899, 
II 1014) 

+H 2 O (Arfvedson ) 

Ammonium ocioborate, (NH4)2B80i3+6H20 
Sol in 8 pts cold, decomp by boiling H 2 O 
(Rammelsberg, Pogg 90 21 ) 

+ 4 H 2 O 

Mm Lardellerite Sol in H 2 O with de- 
comp 


3BaO, B 2 O 8 Easily sol in mineral ids 
SI attacked by dil acetic aad (Om ard, 
C R 1901, 132 258 ) 

BaB 40 / Slowly sol in warm dilute I ^Og 
+Aq (Ditte, C R 77 892 ) 

-I- 5 H 2 O Sol m 100 pts cold, and lore 
freely in hot H 2 O When freshly pptc sol 
in cold NH4C1+Aq (Wackenroder, ^ 41 

315), NH4N08+Aq (Brett, Phil Mag ( 10 

96), and BaCl 2 +Aq (Rose) 

BaB60io+13H20 (Laurent, A ch ( 67 

215) 

Ba2B206 (Bloxam, Chem Soc 14 43 ) 

5BaO, 2 B 2 O 3 

Ba8BioOi8H-6H20 Sol in 100 pts cold 
H 2 O Easily sol m ammomum mtra , or 
chloride, or barium chloride +Aq ( ose, 
Pogg 87 1) 

Ba2B60ii Easily sol in warm dilute ids 
- 1-61120 
-HTHsO 

-i-15H20 (Laurent, A ch (2) 67 2 ) 


Ammomum defcaborate, (NH 4 ) 2 BioOi 6 + 
6 H 2 O 

Permanent Sol in H 2 O (Rammelsberg ) 
+ 8 H 2 O (Atterberg, Bull ^c (2) 22 
150 ) 

Ammomum dodeA/ftborate, (NH4)2Bi20i9H- 
9 H 2 O 

Sol in hot H 2 O (Bechi, Sill Am J (2) 
17 129) 

Ammomum perborate, NH4BO3 
S(( Perborate, ammomum 

Ammomum calcium borate, (NH 4 ) 8 CaB 40 ii 
= CaB407+4(NH4)20 
(Ditt<, C R 96 1663 ) 

Ammomum magnesium borate 

Sol in H (), dcfornp b> boiling (Ram- 
indsbcig, Pogg 49 451 ) 

Ammonium zme borate, 4 (NH 4 ) B 4 O , 
/n(B(L)i + 5H/) 

(Ditt(,C R 96 1 (> 6 ^) 

Barium borate, B i f B( > 2 ) 

Pl>t (Ouvi lid ( R 1906 142 2 S^ ) 
H- 2 H ( ) ( \tt( ih( ig ) 

+4fl 0 (Bcmdikt B 7 700 
Sol in i ^(K) pts 45*^ ( ilcohol 
7,S0() ‘ 50 

‘ 25,000 ‘ (>() 

5 5, ()(){) 75 

I B( ig, / in il 16 25 ) 

4-lOH () si sol in (old, inoK n idily m 
hot HO, (sp<(iil]> in ])r(s(n(( of iininonmin 
Hilts fB(i/clius, Pogg 34 56S ) Sol in 
sodium (itrit( + \q (SpiJld ) Insol in 
wood spnit (hbdiiKn) 

2 Bi()B()j D((oinp by H 2 O foinung 
BiO, B 20 j-|- 4 H O (Ouvrird, C R 1906, 
142 2S1 ) 


Banum borate bromide, 3BaO, 5 B 2 O 3 , 1 Bro 
(Ouvrard, C R 1906, 142 283 ) 

Banum borate chlonde, 3 Ba 0 , 5 B 20 s,B "L 
Unaffected by H 2 O Sol in acids )uv- 
rard, C R 1906, 142 283 ) 

Bismuth borate, B 1 BO 3 + 2 H 2 O 
Ppt SI sol in H 2 O Decomp by BoS 
Not decomp by KOH+Aq (Vanmo, pr 
1906, (2) 74 152 ) 

Cadmium borate, Cd 3 (B 03)2 

Insol in H 2 O, easily sol m dil acids 3uv 
lard, C R 1900, 130 174 ) 

Cd(B 02 ) Difficultly sol m H () (J- rom 
tyer), msol in H O, sol in HCl-fAq {()( mg), 
easily sol in warm NH 4 C 1 -|-Aq (Rose) 
(Guertler, Z anorg 1904, 40 242 ) 

3CdO, 2 B 2 (),+ 3H0 Ppt M I in 

H 0 (Ros(, Pogg 88 299 ) 

CdO, 2B (),-f2H 0 (Ditt(,A < h SSI, 
(5) 30 255 ) 

CdO, 4B2(), 4-101120 Sol in H ( d( 
(Oil!]) on h( iting (I)itt(, \ ( li ISS) ) 30 
25> ) 

Cadmium borate bromide, ()C(1() lOg, 

( dBi 

Insol in II 0 ind fuming IK 1 01 IIB 
(H()uss( ui ind \lliu(,( H 1S91 11^ 72) 

Cadmium borate chloride, (>((!() 1 O 3 , 

CdCl2 

(Roussiiu ind \lliu(, ( K 1S9 118 

12)6 ) 

Cadmium borate iodide, ()C do SB ()<, dl 
(Alliin, C R 1S9S 127 557 ) 

Caesium borate, Cb BfOio 

Vdysol inH 20 , hbsin il(ohol (R< chle, 
/ anoig 4 116) 


BORATE, CUPROUS 


103 


Calcitun borate, Ca(B 02)2 
SI sol in H 2 O, insol in alkali chlorides, or 
boiling cone acetic acid+Aq, sol in cold or 
hot solutions of ammonium salts, especially 
ammomum mtrate, in CaCl 2 +Aq, and also 
easily sol m dilute mmeral acids at 50® 
(Ditte, C R 80 490, 561 ) 

+ 2 H 2 O 

-j- 4 H 20 , two modifications of which one 
IS very unstable (van^t Hoff and Meyer- 
hoffer^ 1906, 361 101 ) 

+ 6 H 2 O ^^en warmed m H 2 O it goes 
over into CaB 204 + 4 H 20 (van’t Hoff and 
Meyerhoffer ) 

Sol in H 2 O without decomp , 1 1 solution 
contains 2 g salt (Ditte, C R 96 1663 ) 
CaB 407 Decomp byH 20 (Blount, C N 
64 208 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

-fSHaO (Ditte, C R 96 1663) 

H- 4 H 20 Min Bechhte 

-i- 6 H 20 Mm Borocaldte Sol m acids 

CaBfiOio, -f-4H20 

-I- 8 H 2 O Unstable On standmg m the 
solution in which it is formed it changes mto 
CaBeOio + 4 H 2 O 

-fl 2 H 20 Unstable Goes over mto 
CaB 60 io+ 8 H 20 (van’t Hoff and Meyer- 
hoffe^A 1906,361 104) 

CaB 80 i 3 + 12 H 20 (Ditte, C R 96 1663 ) 
2 CaO,B 203 Insol in H 2 O, sol m dil acids 
(Ouvrard, C R 1905, 141 353 ) 

CaaBeOn (Ditte, C R 77 785) 

-f 3 H 20 Mm randerrmte, Pnceite Bee 
4CaO, 5 B 2 O 3 + 9 H 2 O 

4-5H20 Mm Colemamte 
If all the Ca is m form of colemamte, the 
solution contains in 100 g , 4 8 g HsBOs and 
0 1 g CaO (van’t Hoff, BAB 1907, 653 ) 
+ 7 H 2 O 

-f 9 H 20 (van’t Hoff and Meyerhoffer, A 
1906, 361 101 ) 

3CaO, B 2 O 3 Easily sol in dil acids 
(Ouvrard, C R 1901, 132 258 ) 

3CaO, SBaOa+OHaO (van’t Hoff, BAB 
1906, II 568 ) 

4CaO, 5 B/) 3 + 9 H 20 1 rue composition of 

Pandcrinit( (van’t Hoff, BAB 1906, 11 
572 ) 

Calcium iron (ferrous) borate silicate, 

Min Homikte Easily sol in HCl-f-Aq 
Calcium magnesium borate, CaO, MgO, 

Min Hydrohomcite Somewhat sol in H 2 O 
Easily sol in waim HCl+Aq or HNO3 H-Aq 
3CaO, 3Mg(), 4 H ()3 (Ditt(, C R 77 
894 ) 

Calcium sodium borate, 2CaO, Na 20 , 5B O 3 
“HSHiO 

(van’t Hoff, BAB 1907, 303 
Ca^BioOis, NasBjOs + H, or 24 H 2 O 


Mm NatrohorocalcUe, Ulexite Decomp 
by boilmg with H 2 O Sol m acids 

Ca2Na4Bi2022+15H20 Mm FranUan^ 
d%te SI sol m H 2 O, easily sol m HCl, and 
HNOs+Aq 

Calcium borate bromide, 3CaO, 3 B 2 O 3 , CaBr 2 
SI attacked by H 2 O Very sol m dilute 
acetic acid (Ouvrard, C R 1905, 141 1023 ) 
3CaO, 5 B 2 O 8 , CaBr 2 Hardly attacked by 
cold H 2 O or very dil acetic acid Sol m 
strong acids, even when dilute (Ouvrard, 
C R 1905, 141 1023 ) 

Calcium borate chloride, Ca3B206, CaCh 
Decomp qmckly by moist air or H 2 O, 
slowly by absolute alcohol (Chateher, C R 
99 276 ) 

3CaO, 3 B 2 OS, CaCh (Ouvrard, C R 
1905, 141 353 ) 

3CaO, 5 B 2 O 8 , CaCh SI attacked by cpld 
H 2 O and dll acetic acid+Aq Strong acids 
dissolve even when very dilute (Ouvrard, 
C R 1905, 141 352 ) 

Calcium borate sihcate, 2CaO, B 2 O 8 , 2 S 1 O 2 
+H 2 O 

Mm Datolite Sol m HCl+Aq with sep- 
aration of gelatmous silica 
+ 2 H 2 O Mm Botryohte 
CaO, B2O3, S1O2 Mm Danhwnte Very 
si attacked by HCl+Aq before igmtion 

Chromous borate 
Precipitate Sol m free acids, 
borax +Aq (Moberg ) 

Chromic borate, 7 Cr 203 , 4 B 2 O 3 
Insol in H 2 O, sol in excess of borax +Aq 
(Hebberlmg, C C 1870 122 ) 

Chromic magnesium borate, 3 Cr 203 , 6MgO, 
2 B 2 O 3 

Not attacked by acids (Ebelmen, A ch 
(3) 33 52 ) 

2 Cr 20 s, 9MgO, 3 B 2 O 3 (Mallard, C R 
106 1260) 

Cobaltous borate, 3CoO, 2 B 2 O 3 + 4 H 0 
SI sol in H 2 O (Rose, Pogg 88 299 ) 
3CoO, B 2 O 3 (Mallard, C R 106 1260 ) 
2 CoO, B 2 O 3 (Ouviard, C R 1900, 130 
537) 

Cobaltous borate bromide, 6 C 0 O, 8 B 2 O 8 , 
CoBr2 

(Rousseau and Allan c, C R 1894,119 73) 

Cobaltous borate chloride, 6 C 0 O, SB 2 O 3 , 
CoCl 

(Rousseau and Allan 0 , C R 1894, 118 
1257 ) 

Cobaltous borate iodide, bCoO, SB O3, C 0 I 2 
(Allaire, C R 1898, 127 557 ) 

Cuprous borate, 3Cu O, 2 B 2 O 3 
(Guertler, Z anorg 1904, 38 459 ) 
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Cupnc borate 

Composition depends on temperature and 
concentration of solutions Boiling H2O dis- 
solves out all the boric acid Sol in acids, 
slowly sol in hot cone NH4Cl-}-Aq 

Cu(B 02)2 Insol m cold dil acids, even 
HF Slowly sol in hot cone HCl Not at- 
tacked by alkalies or alkali carbonates -{-Aq 
(Guertler, Z anorg 1904, 38 456 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

Cupnc borate ammonia, CUB 4 O 7 , 4NHs-l- 

6H2O 

Efflorescent Can be recrystallized from a 
little NH40H+Aq (Pasternack, A 151 
227) 

Didymium borate, D1BO3 

Insol m H2O acidulated with HCl+Aq 
(Cleve, Bull Soc (2) 43 363 ) 

Di2(B407)8 Insol m H2O, sol m acids 
(Frenchs and Smith, A 191 355 ) 

Glucinum borate, basic, 5G10, B2O3 
Insol in H2O, sol m acids (Kruss and 
Moraht, B 23 735 ) 

Iron (ferrous) borate 

Ppt H2O dissolves out all the boric acid 
(Tunnerman ) 

Iron (ferric) borate, Fe>(B02)c4-3H20 
Ppt Insol m HiO 
Mm Lagomie Sol in acids 
2F02O',, 3B2O3 (Mallaid, C R 106 1260 ) 
blu O,, B Oj+OH O Ppt (Rose, Pogg 
89 471 ) 

9 F( 2 O 3 , B 0,-j-9H O Ppt (Rost ) 

Iron (feme) magnesium borate, 
b\IgO, 2 B O 3 

Insol in H^O Sol in tone HC14-A.(l 
(Ebdmon, V th (1)33 53) 

21U O,, OMgf), 313 Oi (Milliul, C H 
106 12(j 0 j 

Iron (ferrofernc) magnesium borate, 3MgO 
I (O lu (), 13 O, 

Min LwiaiqiU Slo\vl\ sol in IICl-j-V(i 
wlu n hiK 1\ p<n\(l( h d 

Iron (ferrous) borate bromide, (>! (O Sl3 (),, 
1 ( Bi 

slowly sol in hot (Hoiissc ui 

ind MI UK C It 116 141 ) ) 

Iron (ferrous) borate chloride, (>! (<) Sl3 (), 

I (Cl 

blo\\l\ sol in hot HN(){4-\q (H<)uss( ui 
LTid MI UK , C It 116 116)) 

Lanthanum borate, 21 i Oj 13 (), 

( Noid( nskjokl, Pog}^ 114 ()1S ) 

J i ( L 34 () ) Ppt (Smith ) 
lK)iiuula IS I i B,Oi O (( liv(, B 
11 610 ) 


Lead borate, basic, 

2PbO, B2O3+2H2O Ppt 
4PbO, 3B2O3+4H2O Ppt 
+5H2O Ppt 
6PbO, 5B2O3+6H2O Ppt 
8PbO, 3B2O3+8H2O Ppt 
9PbO, 5B0O3+9H2O Ppt (Rose, ogg 
87 470) 

Lead borate, Pb(B02)2+H20 

Insol in H2O Easily sol in dil HN 3, or 
boiling HC2H302+Aq Decomp by I SO4, 
HCl, also by boiling KOH, or NaOH Aq 
Insol m alcohol (Herapath, Phil M (3) 
34 375 ) 

Sol in NH4C14-Aq, sol in sat NaCl Aq" 
2PbO, 3B2O3+4H2O (Herapath ) 
PbB407+4H20 Slightly sol in purt iaO, 
but msol m solutions of Na salts as Ni B4O7 
-)-Aq (Soubeiran ) 

Lead borate chloride, Pb(B02)2, PbCb- i20 
Insol in cold, very slowly decomp 1 hot 
H2O into its constituents Easily sol l dil 
hot HNO3 4- Aq, insol in alcohol (Her lath, 
Phil Mag (3) 34 375 ) 

Lead borate mtrate, Pb(BO ) , Pb(N 3) -|- 
HO 

Insol in alcohol (Herapath ) 

Lithium borate, LiBO 


Solubility in H 0 

100 g H2O dissolve g LiBO at t° 



g IiBO 


K I 

0 

0 7 

30 

4 

10 

1 4 

40 

11 

20 

2 6 

45 

20 


(Le Chatdier, C R 1S97, 124 109 ) 


Iribol in ICC tone (ludminn C C L899, 
11 1014, N mm urn B 1604 37 4 326 

Infeol in methyl i((tit( (Niiimi 1 13 
1606, 42 3760 ) 

Insol in (thyl u(t itc ( \ lum 11 13 

1610, 43 314 ) 

H-SlI () (I( Chi((h(i 13nll S()( 1S66 

( 3) 21 ,') ) 

-|-1()H() IfIloKs((s m lh( 111 owl} 
sol in (old II () I ipidlv m hot II ( (1 ( 

Chitdid ( H 1S67, 124 1()<)2 ) 

I 1 IIi(I3()t) -f-HlI () (H(is(hl( / iioig 
4 lot) ) 

I 1 HjO I)( h(jU( s( ( nj ( isil\ sol 1 II 0 
( \it\(dson \ ( h 10 S2 ) 

bol in KdoiK (Iidmum C ( 1899, 

II 1014) 

Insol in i((toii( (\ lum um 13 P 1,37 
4 326 ) 

Insol in moth}l ic(tit( ( N uim 1 ri B 
1609 42 3760 ) 

4-5110 Insol 111 ilcohol (Id ngcr, 
\Hh Ph (3)8 16S) 
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L 12 O, 3 B 2 O 3 + 6 H 2 O Verj sol in H 2 O, 
insol in alcohol (Filsinger ) 

LioO, 4 B 20 s Insol inH 20 (Le Chatelier, 
Bull Soc 1899, (3) 21 35 ) 

+IOH 2 O Sol in H 2 O, insol in alcohol 
(Filsinger ) 

Acid lithium borate” is less sol than the 
tetraborate (Gmelm ) 

L 12 O, 5 B 2 O 3 +IOH 0 (Dukelski, C A 
1908 1089 

Magnesium borate, Mg(B 02)2 
(Ditte, C R 77 893 ) 

+3H 0 Min Pinnoite 
-j-4H O (Laurent, A ch ( 2 ) 67 215 ) 
+SH O Insol in cold or hot H 2 O, easily 
sol in HCl-l-4.q Decomp by cone HCl 
H-Aq into HsBOa and MgCh (Wohler ) 
MgB 407 H- 8 HoO (Popp, A Suppl 8 1) 
MgO, 3 B 2 O 3 + 8 H 2 O Very slowly sol in 
H 2 O (Rose, A 84 221 ) 

Sol in 75 pts cold H 2 O (Rammelsberg, 
Pogg 49 445 ) 

2MgO, B 2 O 3 Insol in H 2 O, but sol in 
Na 2 C 03 -fAq (Guertler, Z anorg 1904,40 
236) 

H-H 0 Very si sol in Vio N HCl+Aq 
(van t Hoff, BAB 1907, 658 ) 

Mm 4.scharite 

3MgO, B 2 O 3 Insol m H 2 O, easily sol in 
acids (Ebelmen, A 80 208 ) 

Very si sol in cold, but somewhat decomp 
by boiling H 2 O (Rammelsberg ) 

-f9H 0 Somewhat sol in cold H 2 O 
(Wohler, Pogg 28 525 } 

3MgO, 2 Bi 03 Sol in warm H 0 SO 4 or 
HNOa+'Vq (Ditte, C R 77 893 ) 

MgO, 6 B 03 + 18 H 20 =Mg(B 02 ) 2 , IOHBO 2 
+ 13H 0 (Rammelsberg, Pogg 49 445) 
3MgO, 4 B 2 O 3 Sol in hot dil acids, insol 
in acetif acid (Ditte, C R 77 893 ) 

5MgO, 2 B Os + m, and SHgO Mm 
Sz ihihiiic Difficultly sol inHCl+lq 
9 MgO, BO, (Mallard, C R 106 260) 

Magnesium manganous borate, 3 Mg 2 B 205 , 
4Mn B 0 -I- 7 H 2 O 
Min Sol in HCl-hAq 

Magnesium potassium borate, KMg BnOi 9 + 
9H 0 

Min Kalihonlo Insol in H O (Foit, 
Ch Z 1SS9, 13 IISS ) 

2 M^<) 2K (), IIB 0^+2011 O (vaiPt 
Ploft nul I i(ht(nst(in, B A B 1904, 93b ) 

Magnesium sodium borate, Mg BaOu, 

Ni B 4 () 7 -f lOH 0 

Effloi(^( (lit About as sol in cold H O as 
borax solution scpuitts out a Mg borate 
on winning, which k dissolves on tooling 
Decoinp by boiling H 2 O (Rammelsberg ) 

Magnesium strontium borate, 3Mg(), 3SrO, 
4B Oi 

Easily sol in dil icids (Ditte, C R 77 
S95 ) 


Magnesium borate bromide, 2Mg3B80i6, 
MgBr 2 or 6 MgO, 8 B 2 OS, MgBr 2 
(Rousseau and Allaire, C R 1894 , 119, 71 ) 

Magnesium borate chlonde, 2Mg3B80i6, 
MgCL 

Mm Boracite Insol in H 2 O, slowly sol 
in acids (Kraut ) 

Stassfurthite Easily sol in warm acids 
(Bischof ) 

Magnesium borate iodide, 6 MgO, 8B2O3, 
Mgl 2 

(Allaire, C R 1898, 127 556) 

Magnesium borate phosphate, Mg(BOo)2, 
2MgHP04+7H 0 
Mm Lunehurgiie 

Magnesium borate sulphate, 2Mg3B409, 
3MgS04+12H20 
Mm Magnesium sulphobonte 
Sol m mineral acids when ground (Nau- 
pert, B 1893,26 874) 

Manganous borate, MnB407 (‘i’) 

Insol m H 2 O (Berzelius), very si sol m 
H 2 O (Thomas. Am Ch J 4 358), decomp 
by warm, slowly by cold H 0 Sol m MgSO 4 
H-Aq (Berzelius) 

-f 3 H 20 (Endemann and Paisley, Zeit 
angew Ch 1903, 16 176 ) 

+ 5 H 2 O Ppt (Endemann and Pa '' 
Very hydroscopic (Endemann, Ai 
J 1903, 29 72 ) 

3MnO, B 2 O 3 (Mallard, C R 106 1260 ) 
Not attacked by H 2 O Very sol in acids 
(Ouvrard, C R 1900, 130 336 ) 

3MnO, 2 B 2 O 3 (Mallard ) 

MnH 4 (B 03 ) Veiy si sol in H O 
Solubility in 2 % NaS 04 +Aq At 18 5®, 
0 77 g MnH 4 (B() 3)2 are dissolved per litre, 
at 40°, 0 65 g , at 60°, 0 36 g , at 80°, 0 12 g 
Solubility in 2 % NaCl-f-Aq 1 1 solution 
dissolves 1 31 g salt at 18 2°, 0 6 g at 59° 
and 0 29 g at 80° 

Solubility in 29^ CaCl H-Aq 1 1 CaCl + 
Aq dissolves 2 91 g silt at 17 6 °, 2 44 g it 
410 ,225g at 61°, and 1 35 g it 80° (Hait- 
Icy md Ram igo, Chem hoc 63 129 ) 

Manganous borate bromide, 6 MnO, SB O 2 , 
MnBr 

(Rousseau and Allaire, C R 1S94, 119 73 ) 

Manganous borate chlonde, 6 MnO, SB (){, 
MnCl 

(Rousseau iiid All me, C R 1894, 118 
1257) 

Molybdenmn borate, MoO , 2 B 2 O 2 O 

Insol in H 2 O, sol m HsBOs+Aq (Ber- 
zelius ) 
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Molybdenum borate, M02O8, B2O3 
Precipitate Insol in H2O, si sol m a 
solution of bone acid (Berzelius ) 

See Boromolybdic Acid 

Nickel borate, Ni(B02)2+2H20 
Insol in H2O Easily sol in acids Easily 
sol m warm NH4C14-Aq (Rose, Pogg 88 
299 ) 

2NiO, B203+a;H20 Easily sol m acids 
(Rose ) 

3NiO, 2B2OS+5H2O Easily sol in acids 
(Rose ) 

3NiO,B 203 Not attacked by H2O, sol in 
acids (Ouvrard, C R 1900, 130 337 ) 

Nickel borate bromide, 6N1O, 8B2O3, NiBr2 
(Rousseau, C R 1894, 119 73 ) 

Nickel borate chloride, ONiOjSBgOsjNiCb 
(Rousseau, C R 1894, 118 1257 ) 

Potassium borates 


Solubility of B2O8 in K20+Aq at 30° 


Solution contains 

Solid phase 

' „ by ^ t KaO 

% by wt BaOa 

47 50 

46 45 

0 72 

ROH, 2 H 2 O 

cc 

4t> 36 

0 91 

IX. 2 O, B 2 O 3 , 2 5 H 2 O 

40 51 

1 25 

u 

36 82 

1 80 

(1 

36 72 

1 85 

it 

32 74 i 

3 51 

It 

29 b3 

6 98 

tl 

26 89 

12 12 

tl 

24 84 

17 03 

tl 

23 30 

IS 19 

K 2 O, 2B/)5, 4HiO 

lb 21 

13 10 

* 

11 78 

9 82 

tl 

9 18 

S 00 

it 

(> 22 

9 13 

tt 

7 79 

13 20 

it 

7 73 

13 37 

K 2 O, 213,03, 4H,() + 

7 SI 

13 2S 

K,(), 5B,()3, 8H,0 

7 ()7 

13 19 


7 71 

1 3 21 

! K 0 , )B (),, SH 0 

7 (>3 

1 3 2S 

i 

3 42 

7 b<) 

t 

1 SO 

4 1 ) 


0 SO 

3 Ob 


0 bl 

3 1<) 


0 33 

4 bS 

K 0 , ")B (),, MI 0 + 

0 3S 

4 bl 


0 31 

4 40 

c 

0 2S 

1 3(> 

13(011), 


3 b4 



^0° only th( thi(< pot issiiini boi itcs 
K (), H,()-,+2 (), K (), 2B ()i+4H () and 

K (), IB Oj-f-SH () (\ist in stiblc loirn 
(Diikdski, / inoig 190(), 60 42 ) 


Potassium metaborate, KBO2 

Sol in small amount of H2O (Bei ihus* 
Pogg 34 568) 

+1J4H20 Only stabile hydrate ( nkel- 
ski, Z anorg 1906, 60 42 ) 

+IHH2O (Atterberg, Bull Soc ( ) 22 
350) 

Potassium tetraborate, K2B4O7 
Very sol in H2O 

+4H2O (Atterberg, Bull Soc ( 1 22 
350) 

Only stabile hydrate (Dukelski, I ) 
+5H2O Very sol m H2O, more so than 
K2U6O10 or K2B12O19 

H-6H20 (Atterberg, I c ) 

Potassium Aaraborate, K2B6O10+5, and 
8H2O 

Easily sol m H2O 

Does not exist (Dukelski, I c ) 

Potassium defcaborate, K2B10O16+8H ( 

Sol in H2O (Rammelsberg ) 

Only hydrate (Dukelski ) 

Potassium dodekaborate, K2B12O19+IC 2O 
SI sol in cold, veiy sol in ho HO 
(Laurent, A ch 67 215 ) 

-K2B10O16 (Rammelsberg) 

Does not exist (Dukelski ) 

Potassium borate fluoride, KBO , Ivl 
Sol m H2O (Schiff and Sestini, 228 
72) 

KBO2, 2KI’ Sol in little, decoi p by 
much H2O Insol in H2O f Schiff i 1 Ses- 
tini, A 228 72 ) 

Rubidium borate, Rb B4O7 

Anhydrouh (Rdschlc, Z anoig 4 bb ) 
+bH20 Not dohqiK s( ( nt 01 (fflo scent 
Sol in H O (Rcissig, A 127 ) 

Samarium borate, SinBO, 

Insol in H/), sol in Jl( l + Acj i.le\o. 

Bull So( (2)43 1()7()) 

Scandium borate, S( B( ) , 

Sol in dll uids (Ciookis IMui h uis 
1910 , 210 \ m ) 

Silver borate, AgHO 

Si sol in Il^O liy vv isliing with ' () tin 

boiK 1(1(1 IS dissolved out ( Bosi hum 
Ccnti ilbl 1853 20b j 

Sol with (hcoinp in NiSO -f \ (Hti- 
s(hcl), sol in NlRNOj-fAcj if pi)td old 
1 1 IliO dissolves ca (> x 10- gi u itonis 
it 2b° { \b(gg ind (ox, / ph\s ( 1903, 

46 11 ) 

liibol in (thyl int it( (I\ luin in, B 
1910,43 314) 

3 Ag (), 4B2O3 (Rose , / ( ) 
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Sodium borates 


Solubdity of BjOj m NajO+Aq at 30° 


Solution 

contains 


% b> wt 
Na20 

% by wt 
BO* 

Solid phase 

42 00 


NaOH, H2O 

40 85 

2 71 

iC 

41 37 

5 10 

tc 

38 85 

5 55 

NasO, BsOs, 4H2O 

34 44 

3 73 


29 39 

2 51 

a 

28 61 

2 38 

tc 

27 78 

2 44 

iC 

26 13 

2 75 

It 

25 08 

2 98 

tc 

23 00 

3 82 

it 

16 61 

13 69 

It 

21 58 

4 63 

Na 20 , B2O3, 4H2O-I- 
Na^O, B2O8, 8H2O 

20 58 

4 69 

Na20, B2O3, 8H2O 

18 31 

4 97 

it 

15 32 

6 21 

it 

13 25 

8 18 

it 

12 39 

9 12 

tl 

8 85 

10 49 

Na20, 2B2O3, IOH2O 

5 81 

6 94 

it 

4 00 

4 76 

it 

1 88 

2 41 

t( 

1 38 

5 16 

tC 

1 84 

7 36 

It 

2 02 

7 79 

tl 

2 40 

9 48 

it 

4 08 

17 20 

Na20, 2B2O3, IOH2O 
-j-NaoO, 5B2O3, 
IOH2O 

3 79 

15 84 

Na 20 , 5B2O3, IOH2O 

3 47 

13 30 

it 

2 26 

12 14 

it 

1 99 

11 84 

NaD, 5 B O3, IOH2O 
+B( 0 H )3 

1 86 

11 78 

B( 0 H )3 

(t 

1 81 

11 IS 

0 64 

b 11 


f 

3 54 

ti 


\t 30°, only the foui sodium borates Na20, 
B O3+4H2O, NaA B,03+8H 0, NaaO, 
2B2O3 + IOHO, ind NaO, 5B,03+10H20 
exist as stable phases 

(Dukelski, Z anoig 1006,60 4b) 


Sodium //?e^aborate, N iBC) 

Anhydrous h isily sol in H O, with evolu- 
tion of heat 

+H2O Easily sol in H () (Benedikt ) 
-i-2H20 Easily sol m H2() (Benedikt, 
B 7 703) 

+3H2O Easily sol in H O (Berzelius ) 
-j-4H20 bl (Aoreseent Sol in hot, less 
sol in cold H2O Melts at 57° in its crystal 
H2O (Dukelski, Z anorg 60 42 ) 

-1'43^H20 (Atterberg, Z anorg 1906, 48 
370 ) 

-|-5}/^H20 (Atterbeig ) 


+8H2O (Atterberg ) 

+4H2O and +8H2(3 are the onlj hydrates 
formed (Dukelski ) 

System Na20, B2OS, H2O at 60° investi- 
gated by Sborgi (Real Ac Line 1915, (5) 
24 I, 443 ) 

Sodium ie^mborate, Na B4O7 (Borax) 

100 g H2O dissolve at 
5° 10° 21 5° 30° 37 5° 

1316 2839 56g anhydrous salt 

45° 50° 54° 55° 56° 57° 

8 1 10 5 13 3 14 2 15 0 16 0 g anhydrous salt 
(Horn and van Wagener, Am Ch J 1903, 
30 347) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Sol m amyl alcohol m the presence of meta- 
arsemous acid and excess of HsBOs (Auer- 
bach, Z anorg 1903, 37 358 ) 

+4H2O 

+5H2O 

100 g H2O dissolve at 
65° 70° 80° 90° 100° 

22 0 24 4 31 4 40 8 52 3 g anhydrous salt 
(Horn and van Wagener, Am Ch J 1903, 
30 347) 

4-6H20 Grows opaque m the an (Bechi, 
Sill Am J (2) 17 129 ) 

+IOH2O Only stabile hydrate (Dukel- 
ski, Z anorg 60 30 ) Efflorescent on surface 
in dry air Not efflorescent when free 
Na2COs (Sims ) 

Sol m 12 pts cold and 2 pts liot H 2 O Sat cold 
Na3B407-|-A.q contains 9 23% and sat hot Na B 4 O 7 + 
Aq contains 33 33% Na2B407 (Gmelm ) 

Sol m 20 pts cold and 6 pts boiling H O (Wal 
lenus ) 

Sol m 15 pts H O at 18 7o (Abl ) 

100 pts H 2 O at lu 5° dissolve 5 pts at 60 ® 40 pts 
at 100° 166 pts Na 2 B 4 O 7 -|- 10 H 0 (Ure s Dictionar;^ ) 
100 pts sat Na 2 B 4 C )7 + ^.q at 105 5® contain i2 5 pts 
Na2B407 or 100 pts H 0 O dissolve 110 54 pts Na B 4 O 7 
or 1 pt Na 2 B 407 is sol m 0 9047 pt H O at 105 5® 
(Griffith Quar T Sci 18 90 ) 


Solubility in 100 pts H 0 at t° 


t 

Pts 

Na BiO? 

Pts 

Na2B40 

+ 10H 0 

t 

Pts 

N» B^O 

. 

Pts 

Ni B4O7 
-f-lOH 0 

0 

1 49 

2 83 

bO 

18 09 

40 43 

10 

2 42 

4 65 

70 

24 22 

57 85 

20 

4 05 

7 88 

80 

31 17 

7b 19 

30 

6 00 

11 90 

90 

40 14 

11b 6b 

40 

8 79 

17 90 

100 

55 16 

201 43 

50 

12 93 

27 41 



1 


(Poggiale, A. (h (3) 8 40') 


100 pts H O dissolve 1 4 pts Is a B4O7 at 
0°, and 55 3 pts it 100° (Mulder ) 

NaB407 4-A.q sat it 15° has sp gi = 
1 0199, and contains 3 92b pts Na B4O7 to 
100 pts H2O (Michel and Krafft, A ch ( 1) 
41 471 ) 
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Na 2 B 407 +Aq sat at 17° has sp gr = 
1 0208 (Stolba, J pr 97 503 ) 


Sp gr of Na2B407+Aq at 15° 


q 

03 

12 ; 

-• T-l 
^ + 

Sp gr 

6 

o3 

z 

53 

52 : + 

Sp gr 

1 

0 52 

1 0049 

4 

2 11 

1 0199 

2 

1 06 

1 0099 

5 

2 64 

1 0249 

3 

1 59 

1 0149 

6 

3 17 

1 0299 


(Gerlach, Z anal 28 473 ) 

Sp gr of Na 2 B 407 4-Aq sat at 15° = 1032 
(Gerlach ) 

Sat Na 2 B 407 + boils at 105 5°, and con- 
tains 110 5 pts Na 2 B 407 to 100 pts H 2 O 
(Griffith ) 

Sat Na B 407 -hAq forms a crust at 103°, 
and contains 60 14 pts Na 2 B 407 to 100 pts 
H 2 O, highest temp observed, 104 3° (Ger- 
lach, Z anal 26 427 ) 


B -pt of NaoB 407 +Aq containing pts 
Na 2 B 40 r to 100 pts H 2 O 


B pt 

Pts 

Na2B407 

B pt 

Pts 

NaiBiO 

100 5° 

8 64 

103 0° 

61 2 

101 0 

17 2 

103 5 

75 4 

101 5 

26 5 

104 0 

90 8 

102 0 

37 5 

104 5 

109 0 

102 5 

48 5 

104 6 

112 3 


(Gerlach, Z anal 26 452 ) 


M -pt of NaoB 407 + 10H 0 is 75 5° (Til- 
den, Chem Soc 45 407 ) 

Insol in alcohol 

100 g alcohol (0 941 sp gi ) dissolve 2 48 g 
at 15 5° (U S P) 

Sol in alcoholic solution of NiCHD 
( Strom eyer ) 

Sol in 14 7 pts glycciiiK of 1 225 sp gr 
(Vogel ) 

Sol in 1 pt glycdinc (Schiiltisc, Ai(h 
Phaim (3)6 149) 

100 g glycouiK (lissolvi bO 1 g it 15 5° 
(U s P) 

Mm 7 tntal 

Sodium borate, NuiBsOi i + lOlI 
Sol m 5-() pts (old H O (BolIi> V 68 
122 ) Perhaps sodium hydiogcii t(ti iboi it( 
N 1 HB 4 O.+ 4 MH O 

Ni BinO,« + 10H 0 D((omp b\ BO 
(\tterbeig, Z inoig 48 UO ) 

St ibilt (Dukelski, Z inoig 50 42 ) 
-hllH^O (I uiiont, C H 29 5 ) 

Sodium borate fluoride, K iBO il -h 

4H 0 

Sol mH>0 

Bisiiow (B 7 112) consideis tins silt to 
be X mixture 


Na 2 B 407 , 12NaF+22HO Can 1 sep- 
arated into its constituents by H 2 O (Ber- 
zelius, Beiz T B 23 96 ) 


Strontium borate, Sr ( 302)2 
(Ditte, C R 77 788 ) 

Easily hydrated by H 2 O forming Sr( “6203 
-h 2 H 20 Very sol in dil acetic acid (Ouv- 
rard, C R 1906, 142 282 ) 

Insol in acetone (Naumann, B P >4, 37 
4329) 

+ 2 H 2 O (Ouvrard, I c ) 

4 ' 4 H 20 (Ouvrard, I c ) 

4 * 5 H 20 1 1 H 2 O dissolves 2 3 g t 10° 

(Ditte, A ch 1883 (5) 30 253 ) 

SrB 407 Insol in H 2 O, sol in dil acids 
(Guertler, Z anorg, 1904, 40 243 ) 

+ 4 H 2 O Sol in 130 pts boiling H 2 < 100 

pts H 2 O at 100° dissolve 7 7 pts ( Ure5 Diet ) 
Easily sol in cold NH 4 salts -j-Aq, sol n cold 
HNOs-fAo 

2 Sr 0 ,B 203 Easily decomp by H 2 form- 
ing B 2 O 3 , SrO, 4 H 2 O Very sol u acids 
(Ouvrard, C R 1906, 142 282 ) 

3SrO, B 2 O 3 Less easily attacked y H 2 O 
than Ca comp Very sol in minen acnls 
SI attacked by dil acetic acid (C vrard, 
C R 1901, 132 258 ) 

SrBcOio Very si sol in H 2 O, sol acids 
(Laurent ) 

SrB803i-f'7H0 Ppt (Lament) 
d-12H20 (Ditte) 

Sr 3 B 409 Sol m cold mineral a( Is and 
acetic acid (Ditte, C R 77 785 ) 

2SrO, 3B O 3 Easily sol in acids (Ditte, 

I c ) 

Strontium borate bromide, iSiO, 5 B 2 O 3 , 
SrBi 2 

As the chloiuk (Oiiviud, C ' 190b, 

142 283 ) 


Strontium borate chloride, kSiO 
SrCl 

SI atti(k((l by (old BO not itt 
diluU a( ( ti( 1(1(1 (Ouvi ud, ( \{ 1 

282 ) 


5B (),, 

k((l b\ 
)() 142 


Thallous borate, 11 BO -h* dl O 

D{(oiiip in th( in ( Bm ht il i I i 1913 
(2) 88 7S4 ) 

Il IM) (Budit ill ) 

11 B4O7 P[)l boiling II > msol 

in (old (hi BS()i-k\(j ((tookis) 

+211 0 (Budit ti i I pi 191 (2) 88 

774 ) 

11 B,0,„+3B 0 (Budit li i ) 
IIBs()m+ 4B() (Budit ill) 

I 1 1 BioOii +SI 10 ( Bu( ht il i ) 

Il B, ()n + 7B 0 (Budit ill) 


Thorium borate ( ^ ) 

Pidijiititi Insol in BO ind 13:50,+ 
\q (B( I /dills) 

Tm (stannous) borate (d 
Ppt (\\on/d) 
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Divanadyl borate 

Insol in H 2 O, sol m HaBOg-f-Aq (Ber- 
zelius ) 

ytterbium borate, YbBOs 
Insol in cone HCl, sol in HF (Cleve, Z 
anorg 1902, 32 148 ) 

Yttrium borate 

Precipitate (Berlm, Pogg 43 105 ) 

Zme borate, 3ZnO, 2 B 2 O 3 
(MaUard, C R 106 1260) 

Decomp by H 2 O, very sol m dil acids 
(Ouvrard, C R 1900, 130 336 ) 

ZnO, 2 B 2 OS+ 4 H 2 O Sol in H 2 O with 
decomp (Ditte, A ch 1883, (5) 30 256 ) 
3ZnO, 4 B 203 -f-H 20 Ppt (Holdermann, 
Arch Pharm 1904, 242 567 ) 

ZnO, 4 B 2 O 3 + IOH 2 O (Ditte, A ch 1883, 
(5) 30 256 ) 

9ZnO, 4 B 2 O 3 + 9 H 2 O SI sol in HgBOs 
-f-Aq (Rose, Pogg 88 299 ) 

3ZnO, B2O3 Insol in mmeral acids (le 
Chateher, C R 113 1034 ) 

Zme borate ammoma, ZnB 407 , 4 NH 3 + 6 H 2 O 
Easily sol in NH 4 OH, HCsHgOa, H 2 SO 4 , 
HCl, and HNOg+Aq (Buchner, A 161 
234) 

Zme borate bromide, 6 ZnO, 8 B 2 O 3 , ZnBrg 
(Rousseau and Allaire, C R 116 1446 ) 

Zme borate chloride, 6 Zn 0 , 8 B 203 ,ZnCl 2 
Insol m HCl (Rousseau, C R 1894, 118 
1256) 

Zme borate iodide, bZnO, 8 B 2 O 3 , Znl 2 
(Allaire, C R 1898, 127 556 ) 

Zireomum borate, ( <*) 

Insol in HjO 

Pe/bonc acid 

Perbonc Acid 

Bone phosphoric acid 
/S6( Phosphobonc acid 

Boric tungstic acid 
aSc 6 Borotungstic acid 

Boric acid sulphur 1/ toxide 
S(( Borosulphuric acid 

Bonmide, B (NH){ 

Decomp by HiO, insol m ill indiffdcnt 
solvents, sol in liquid NH 3 +S to foim a dark 
blue solution (Stock, B 1901, 34 3044 ) 

Bonmide hydrochlonde, B2(NH)3,3HC1 
Decomp by H 2 O, insol in all ordinary or- 
ganic solvents (Stock, B 1901, 34 3045 ) 


Borofluorhydric acid, HBF4 
See Fluobonc acid 

Borofluorides 
See Fluobondes 

Boromolybdic acid 

Sol in H 2 O Decomp by alcohol (Ber- 
zehus ) 

Boron, B 

(а) Amorphous Somewhat sol in pure 
H 2 O, when not ignited Salts and acids sep- 
arate it out of aqueous solution Upon evap- 
oration of H 2 O solution a crust is formed, 
which IS only partially sol in H 2 O (Ber- 
zelius, Pogg 2 113 ) jDecomp by hot H 2 SO 4 
and cold moderately cone HNOg+Aq 
Strongly igmted amorphous B is much less 
easily attacked by reagents than freshly pptd , 
and IS insol in H 2 O (Berzehus ) Insol in 
caustic alkalies 4 * Aq, also in alcohol and ethei 

Above boron was very impure (Moissan, 
C R 114 392) 

Pure B IS not attacked by acids, but has a 
strong reducing action on KMn 044 'Aq, FeClg 
-f-Aq, etc (Moissan, C R 114 617 ) 

Does not melt at 1500® Readih sol in 
cone acids, as H2SO4, HNOs, H3PO4, very si 
sol in hydracids, decomp H 2 O at led heat 
(Moissan, A ch 1895, (7) 6 313-14 ) 

Insol in liquid NH 3 (Gore " 

1898, 20 827 ) 

( б ) Crystallized 1 Insol m j:i 2 U, 

KOH 4 -Aq Very slightly and slowly 1 

by boiling cone H 2 SO 4 Gradually so ui 
cone HNO3 Formula is AI 2 B 24 (Hampe, 
A 183 75) 

2 Very slightly itticked by cone HCl or 
H 2 &O 4 , slowly but completely sol 111 cone 
HNO 3 , insol in KOH+Aq ForimiH is 
C2A1 jB 48 (Hainpo) 

C 2 A 13 B 44 ( rijsldUinc Insol m a solution 

of CrOj in H SC )4 Insol in hot cone HCl 
and H SO 4 bol in hot f one HNO 3 (Biltz, 
B 1910,43 

Boron /?*tbromide, BBi i 

Sol in HO or ahohol with (hioni]) 
(Nukhs, C H 60 800 ) 

Boron phosphorus bromide, HH 13 , PBi 
D( ( oinp by H 2 O 

Sol in CS , ind CllCb D((omp hy il- 
(ohol, ( th( r, ( t( (luibl(,C R 116 1521) 
BHr,, PBi Si sol in (okl, ( abil> in hot 
CS (Tiribk ) 

Boron bromide ammonia, JRh i, 4NH t 

D( ( ornp by HjO and alkalies (B( sson, C 
R 114 542 ) 

Boron bromide phosphme, BBi ), PHj 

Violently dccomp by H 2 O (Besson, C R 

113 78) 
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Boron bromide phosphorus fnchlonde, 

2BBrs,PCl8 

Decomp by HoO Sol m BBrs, PCI 3 , CS 2 , 
and CHCI 3 Insol in petroleum ether 
(Tarible, C R 1901, 132 84 ) 

Boron bromide phosphorus pe^i^achloride, 
2BBr3,PCL 

Sol in BBrs and CS 2 , decomp by H 2 O, 
insol in light petroleum (Tarible, C R 
1901, 132 85 ) 

Boron bromide phosphorus d^lodlde, 2 BBr 3 , 
P 2 I 4 

Sol in BBrs, CS 2 , CHCI 3 , insol m hght 
petroleum, decomp by H 2 O (Tanble, C R 
1901, 132 205 ) 

Boron bromide phosphoryl chloride, BBrs, 
POCI 3 

Very easily decomp (Oddo and Tealdi, 
Gazz ch It 1903, 33 (2) 431 ) 

Boron bromoiodide, BBr2l 

Decomp violently by H 2 O (Besson, C R 
112 100 ) 

BBiI (Besson, C R 112 100) 

Boron bromosulphide, B2S3,BBr3 
Decomp by H 2 O (Stock, B 1901, 34 
3040 ) 

Boron carbide, BbC 

V(i> stable, insol in HF and m HNO 3 , 
sol in KOH at red heat (Moissan, Bull 
hoc 1S94, (3) 11 1101 ) 

Insol in acids, sol in fused alkih (Mois- 
san, C R 1S94, 118 559 ) 

BC 01 B C Insol in all the ubual solvents 
(Miillh lUser, Z anoig 6 92 ) 

Boron chloride, BCI 3 

Ripidh ibborbod by H 0 and ilcohol with 
d( conii>ositK>n 

Boron nitrosyl chloride, BCl), NOCl 

I)<(<nnp \iolintlv HO (Goutlui, J 
pi (2) 8 s')l ) 

Boron phosphoryl chloride, BCL, PCCL 
I)((<)mp inirnt (li it( 1\ HO (Cirust iv- 
son, /( It Ciidii 1870 IJl ) 

Boron chloride ammonia, iBCL, 

D((<)iiil) HjO (Biizdius, Pogg 2 

147 ) 

Boron chloride phosphine, BCL, PH 3 

I)((()iiip by 110 (Btsson, C H 110 

^)H) ) 

Boron chlorosulphide, B 2 S,,BCL 

I)((()iiip by HO f^todx B 1901, 34 

^040 ) 

Boron /rifluonde, BI j 

HO ibsorbs 700 voR BFj gas to form i 


hqmd of 1 77 sp gr On boiling. Vs of t BF 3 
is given off, and a residue boilmg at 16' 206 °, 
with composition BF 3 + 2 H 2 O or H O 2 + 
SHF, is left (J Davy, A ch 86 178 

1 cem H 2 O absorbs at 0° and 762 mn pres- 
sure 1 057 cem BF 3 

1 vol cone H 2 SO 4 of 1 85 sp gr s sorbs 
50 vols BFs 

Absorbed by alcohol with decomp 
Cold oil of turpentme absorbs 6 of 
BF 3 

Boron fluonde ammonia, BFsjNHs, BFs, 
2NHs, and BFs, SNHs 
Decomp by H 2 O 

Boron fluonde cyanhydne acid, BF 3 , I )N 
Very unstable (Patein, C R 113 5 ) 

Boron fluonde phosphme, 2BF8, PHs 
Very unstable at ordinary temp D omp 
by H 2 O (Besson, C R 110 80 ) 

Boron hydnde, BH 3 

Not obtained free from H SI sol 1 H 2 O 
(Jones, Chem Soc 36 41 ) 

See Cyclo^nborene 
B 4 H 10 B -pt 16—17° at 760 mm 
Very unstable Takes fire spontai ously 
m the air 

Decomp by H 2 O, dil HCl, and o dized 
by cone HNOs with explosive violenc 
Absorbed by NaOH+Aq 
Decomp by alcohol Sol in dry b izene 
(Stock, B 1912, 46 3562 ) 

BoHii B -pt 100° at atmospheiicp] asure 
Decomp by H 2 O With aqueous ^ alies, 
hydrogen is evolved (Stock, B 19 \ 46 
3565 ) 

BgH Insol m HCl Sol maquaie a and 
Bi -f-Aq (Winkler, B 1890, 23 778 

B 10 H 14 M -pt 99 5°, not attacked / cold 
01 boiling H O hoi in dil N lO -f-Aq 
Sol III ibohol, (thci, benzene, in Ch 
(htoek, B 19H, 46 H()() ) 

Boron iodide, BC 

Very hygrose opie , ind instantly < omp, 
by HiO 01 ihohol Veiy sol in CS CCI 4 
C( Hr 1( ss sol in PCL, AsC 1 J, ind great 
minyoiguiK iKpuds (Moissan C 112 
717 ) 

Boron iodide ammonia, BI , ^MI , 

Dee omp by HO (Besson, C 114 
>42 ) 

Boron lodophosphide, BI P 

\(iy hygieise eipie , eleeoinj) by II ( Not 
ittackeei by ( old eonc 11 SO^, e ve n if ming, 
but on heating decejinposition take place 
\ cry si sell in CS 2 Insol in ben/e n PCL, 
01 CCL (Moissan, C R 113 624 ) 

BIP I ess hygioscopie than BI , but 
otherwise the properties are similar Mois- 
s in ) 
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Boron nitride, BN 

Insol m H2O, cone HNO3, cone HC 1 + 
Aq^or cone solutions of alkalies 

Decomp by hot cone H2SO4 or HF 
(Wohler, A 74 70 ) 

Boron tnoxide, BaOs 

Dehquescent Sol in H2O with a large in- 
crease in temp (Ditte, C R 86 1069 ) 

1 pt dissolves — 

at 18 75° in 47 01 pts H2O 
25° “ 27 75 “ “ 

‘‘ 37 5° “ 18 73 “ “ 

50° “ 15 13 '' ‘‘ 

62 5° “ 9 29 “ “ 

u 7^0 a 7 28 “ “ 

87 5° “ 5 58 “ “ 

'' 100° “ 4 74 “ “ 

Or 100 pts H2O dissolve — 


at 

18 75° 

2 13 pts 

B203 


25° 

3 60 

tt 

ct 

e 

37 5° 

4 24 

u 

Cl 

c 

50° 

6 61 

IC 

Cl 

iC 

62 5° 

10 76 

(( 

Cl 

iC. 

75° 

13 73 

il 

Cl 

c 

87 5° 

17 92 


Cl 

it 

100° 

2109 

{( 

Cl 


(Brandes and Firnhaber, Arch Pharm 7 50 ) 
1 litre H2O dissolves — 


0° 

llOOg 
16 50 “ 

B2O; 

12° 

11 

20° 

22 49 ‘‘ 

It 

40° 

39 50 

11 

62° 

64 50 “ 

It 

80° 

95 00 “ 

Cl 

102° 

164 50 

Cl 


(Ditte, C R 86 1069 ) 

Sat H O solution boils at 100° (Brandes 
and Fiinhaber ) 

Sat H O solution boils at 103 3° (Grif- 
fiths, Quar J bci 18 90 ) 

Sol in acetic acid, hot cone HCl-f-Aq, 
HNO3, and H fe04 From the three latter it 
sepaiates on cooling or dilution with H O 
Solubility in Na20-fAq at 30 
See Borates, sodium 
Solubility in K^O+Aq at 30° 

See Borates, potassium 
Insol in hot glacial acetic acid (Holt, 
Chem Soc 1911,100 (2) 720) 

Insol in ilcohol (Graham ) 

Sol in ihohol (Berzelius, Lbclmen ) 

Sol m oils 

See albo Boric acid 

Boron inoxide potassium fluoride, B2O3, 2KF 
Graduxlly sol in H2O Decomp by much 
HoO Insol in alcohol (bchiff and Sestini, 
A 228 82 ) 

Boron oxychloride, BOCl 

(Gustavson, Zeit Chem 1870 521 ) 

BOCI3 Slowly decomp by H2O (Coun- 
cler, J pr (2) 18 399 ) 


Oxychlorides of either the above formulae 
do not exist, the true formula for boron oxy- 
chloride is B8O11CI2 (Lorens, A 247 226 ) 

Boron phosphide, BP 

Insol m H2O Sol m cone boilmg alkahes 
+Aq with decomp Decomp byHNOs+Aq 
(Besson, C R 113 78 ) 

Insol m PCI3, AsCls, SbCU, CCI4, and m 
fact m all known solvents 
Not attacked by boihng H2O, cone HCl, or 
HI+Aq Sol m cone HNOs with decomp 
on heatmg Not attacked by cold H2SO4 
(Moissan, C R 113 726 ) 

BsPa Not attacked by boihng cone HNOs 
+Aq Insol m all solvents (Moissan ) 

Boron phosphoiodide 
See Boron lodophosphide 

Boron selemde, B2Se3 
Violently decomp by H2O (Sabatier, C 
R 112 1000) 

Boron fnsulphide, B2S3 
Decomp with violence with H2O Com- 
bmes with alcohol and ether (Fremy, A ch 
(3) 38 312 ) 

Insol m most solvents, but si sol m PCls 
without decomp , more sol in SCI2, but does 
not crystallize from the solution (Moissan, 
C R 116 203) 

Boron insulphide ammoma, B2S3,6NH8 
Ppt (Stock, B 1901, 34 3042 ) 

Boron pentosulphide, B2S5 
Decomp by H2O and alcohol (Moissan, 
C R 116 271 ) 

Borosulphunc acid, BOHSO4+SO3 
Decomp by H O (Schultz-Sellac, B 4 
12 ) 

B(HS04)3 Very deliquescent Easily sol 
in fuming H2SO4 (D'Arcy, Chem Soc 66 
155) 

S02(0 BO) 2 Hydroscopic Dehquescent 
Sol in H 0 with decomp Decomp by cold 
alcohols (Pictet, Bull Soc 190^(4)3 1121) 
(S03)2B203 Hydroscopic Dehquescent 
Sol in H2O with decomp Decomp by cold 
alcohols (Pictet, Bull Soc 1908,(4) 3 1121 ) 

Borononotungstic acid, H4B2W9O32 + 

22 H 20 = 9W03, B2O3, 2H2O+22H2O 
Sol in less than V9 pt H2O, and as easily 
sol in alcohol and ether Sp gr of aqueous 
solution IS somewhat under 3 (Klein, A ch 
(5) 28 370) 

Aluminum borononotungstate, Al4(B2W9032)3 
+65H2O 

Extremely sol m H2O (Klem ) 

Ammomum , (NH4)4BoW903 4-18H20 

Quickly effloresces (Klem ) 
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Barium boronowotungstate, Ba2B2W9032-l- 
I9H2O 

Sol m 4 pts cold, and less than pt hot 
H2O (Klein ) 

Cadmium , Cd2BoW9032 4-181120 

Deliquescent 

100 pts of salt dissolve in less than 8 pts 
H2O at 19° bp gr of solution is 3 28 
(Klein ) 

Sp gr of sat solution at 15 6°y4°= 3 2887, 
at 16 2°/4°=3 2868 (Kahlbaum, Z anorg 
1902, 29 229 ) 

Calcium , Ca2B2'W903 4-15HiO 

Sol in Vio pt H2O Solution has sp gr = 
3 10 (Klein ) 

Cenum , Ce4(B2W903o)3-f 57H2O 

Very sol in H2O , sp gr of solution is over 3 

Chromium , Cr4(B2W9032)3“f74H20 

V(ry sol in H2O, sp gr of solution is 2 80 
(Klein ) 

Cobalt , Co2B2W9032-f I8H2O 

Very sol in H2C), sp gr of solution sat at 
19°= MO (Klun) 

100 pts H2O fiibsolvt 306 8 pts anhydrous 
salt at lb 2°, 2S8 pts at 18 5°, 299 7 pts at 
19 b°, 2S() pts It 21 S° 

Sp gi of solution sit it 19 2°/4° = 3 1369 
(Kahlbaum, Z anorg 1902,29 218) 

Copper — Cu B 9O, 4-19H O 
2> pts HiO disst)l\e 100 pts silt Sp gr 
of solution = 2 (Klfin ) 

Lead , Pb H \\,(),,-hllH O 

Si sol in (old ( isil\ sol in liot H O 
fKl( in ) 

Lithium — ( 0 

\(i\ sol in HO Sj) gi of solution is 
ihoiit 3 

Magnesium “ , Mg 13 W f22H O 

\ < I \ sol in H ( > ( Kh in ) 

Manganous - Mn 13 \\ ,(), +1711 () 

IIM) j)ts (iissoK( in 1 > pts HO Sj) gi ol 
solution it 19 -31) {Khin ) 

Mercurous - , >Hg(), 13 O-?, 9\\()i + 

nil o ( ') 

Prt ( ipitiiti 

Insol in HO < Kh in J 
Sol in 20, (HM) i)ts dll <ol<l iiid 1000 jits 
boiling H\Oi+ \(\ ol 1 12 sp gi 

Nickel — \i B.\\ ,0, +1SH O 

\<r> sol in H O sj) gi of sit solution it 
1<) = 3 32 

KM) pts H O (hs.s(>h( 201 6 pts it 21 2° 

Sp gr 15 7)°/4° of solution =2 2959 
iKihlbuim, Z inorg 1902,29 218) 


Potassium boronoaotungstate, K4B2W ’)$<>+ 
I3H2O 

5 pts salt dissolve in 8 pts H2O at 9° to 
form a solution of 1 38 sp gr The s ution 
sat at 100° has sp gr of over 2 (K1 n ) 

Silver , Ag4B2W9032+14H20 

Very si sol m H2O 

Sodium , Na2H2B W9O32+23H0O 

Very sol m H2O Solution sat at 1 con- 
tains 84 pts salt to 16 pts H2O (Kl n ) 
Na4B2W9032+12E[20 Sol in less t m Vs 
pt H2O 

Thallium , TI2B2W9O32+5H2O 

SI sol m hot H2O and nearly insol i cold 
H2O (Klein ) 

Uranyl , (U03)3(B2W903o)2+30H > 

Very sol in H2O (Klein ) 

Sp gr of solution =3 1 

Zmc , Zn2B2W9032+2Il20 

Very sol in H2O Sp gr of solutior 3 15 
(Klein ) 

Borodecttungstic acid 

Barium borodec^tungstate, Ba2B W O36 + 
20H O 

Sol in H O (.Klein, C R 99 35 ) 

Borodaodecitungstic acid, H8B2W1 13 = 
4H O, B Os, 12 WO2 

Known only in solution, which de( < iposcs 
into boi o^ioaotungfetio acid and tungM icid, 
whin (viporitfd to x ceitun conoci ation 
(Klein, G R 99 35 ) 

Barium potassium boror/aoe/ecitungsta , 

313 lO, K (), B 2 ()i, 12W0,42SH 

Potassium KsBiWi ()4,+21H ( 

Sol in HO ( Klein ) 

2 K O 12\\(),, 13 (),+ lSH 0 Sol 1 H2O 

( Kh in ) 

Boroquatuoifh ( itnngsiic acid, llj 1 VnO 1 
-()H (), BZ), UWO, 

His not b((n obtuiud in (In In state 
(Khin \ (h (5) 28 353 ) 

Barium horoq ualuoi (U ( / tungstate, 

Bi.B^W 11 O 1 H- 3BiO BO,, 1 AO 3 + 
)H O 

Si sol 111 H O ( Kl( in ) 

Barium sodium — , 3*^l3iO 1 >NiO, 

,H O 13 ()„ 1 n\o,+ ><)H O 

Potassium , 3 K O, H O, 13 (),, 1 VVO<,+ 

22 H O 

bol in HO { Kh 111 ) 

Silver \gH B Wi404j+7H() 

N( ul> insol m ( old H O (Klein 

Sodium , Na 4 H 8 B W,406i+29H ) 

Sol in H O (Klein ) 
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Sodium steoatitim boro$^^a^^ior^/ec^t^ngstate, 
3J^SrO, IJ^NasO, B 2 O 3 , 14 W 08 + 29 H 20 
Decomp by H 2 O (Klein) 


Bo^o^incZe 2 ;^gr^?^^^tungstlc acid 


Metobromantimomc aad, HSbBr6+3H20 
Very hydroscopic Loses Br 2 m the air 
Decomp by H 2 O with separation of anti- 
momc acid (Wemland, B 1903, 36 256 ) 


Banum horoundevigintitxaigstsXe. 4BaO, 
B2O8, I9WO3+3OH2O 



Ammonium Tnc^abromantimonate, 

NH4SbBr3+H20 

Loses Br 2 in the air Decomp by H 2 O 
(Wemland, I c ) 


Deliquescent Somewhat more sol in H 2 O 
than B 2 O 3 , 28 WO 3 + 62 H 2 O Also more 
stable (Copaux, C R 1908, 147 975 ) 


Banum hoToqucittuoretmginhtaD.gstB.tei 
5BaO, BaOs, 24 WO 3 + 54 H 2 O 


100 pts H 2 O dissolve 50 pts salt (Copaux, 
A ch 1909, (8) 17 217 ) 

6 BaO, B 2 O 3 , 24 WO 3 -I- 58 H 2 O (Copaux, 
I c ) 


Cadmi^ , sCdO, BjOs, 24WO,+ 

51x1 2 O 

Extremely sol in H 2 O (Copaux, I c ) 


Calcium , 6CaO, BjOs, 24W0s+44H20 

Very sol m H 2 O (Copaux, I c ) 


Lithium , ISLijO, BaOj, 24W0j+38H,0 

(Copaux, I c) 

Magnesium , SMgO, BjOs, 24WOa4- 

42H O 

Very sol in H 2 O (Copaux, I c ) 


Mercurous , 9Hg20, B O3, 24 WOs-f 

25HO B , , 3-r 

(Copaux, I c ) 

Potassium , 5K2O, B2O3, 24W03*f 

36 H 2 O 

(Copaux, I c ) 

Sodium , SNaiO, B2O3, 24WO3+5H2O 

Ab NH 4 salt (Copaux, I c ) 


Boroqmnquetvigzntitwigstic acid 

Potassium horoqui?iquetmgtnt 2 tuiigstate, 

5K O, B 2 O 3 , 25 WO 3 + 34 H 2 O (Ebenhuseii, 
Disbtrt 1906 ) 

BoToduodetngintatungstic acid, BiOs, 
28 WO 3 + 62 H 2 O 

Decomp in boiling aqueous solution (Co- 
p lux, C R 1908, 147 975 ) 

Potassium horoduodeirzgintatungstatef 6K O, 
B2O3, 28WO3+42H2O 
Decomp by boiling alkalies (Copaux, 
A ch 1909 (8) 17 217 ) 

Borovanadic acid 

Sol in H 2 O Easily decomp (Guy aid. 

Bull Soc (2) 25 354 ) 


Iron (feme) mc^ahromantimonate, 
Fe(SbBr6)34-14H20 

Very hydroscopic Decomp by H 2 O 
(Wemland, I c ) 

Lithium w 26 tobromantunonate, LiSbBreH- 
4 H 2 O 

Very hydroscopic Loses Br 2 in the air 
Decomp by H 2 O (Wemland, I c) 

Nickel mciabromantimonate, Ni(SbBr 6 ) 2 + 
I 2 H 2 O 

Hydroscopic Decomp by H 2 O (Wem- 
land, I c ) 

Potassium mefabromantimonate, KSbBreH- 
H 2 O 

Loses Br 2 m the air Decomp by H 2 O 
(Wemland, I c ) 

Bromarsemous acid 
See Arsenyl bromide 
Bromaunc acid, HAuBr4 + 3 H 2 O 
(Lengfeld, Am Ch J 1901, 26 329 ) 
H-5H20 Very sol in H 2 O (Thomser 
pr (2) 13 337 ) 

+ 6 H 2 O Sol m ether and CHCI3 without 
decomp (Lengfeld, Am Ch J 1901, 26 
329) 

Ammonium bromaurate, NH 4 AuBr 4 

Ppt (Gutbier, Z anorg 1914, 86 358 ) 

Banum bromaurate 

Not deliquescent Sol in H 2 O (v Bons- 
dorff, Pogg 17 261 ) 

Caesium bromaurate, CsAuBr 4 

SI sol in H 0 or alcohol Insol in ether 
(Wells and Wheeler, Sill Am J 144 157 ) 
Ppt (Gutbier, Z anorg 1914, 86 360 ) 

Cerium bromaurate, CeAuBr6+8H20 
Sol in H O (John, Bull Soc (2) 21 533 ) 

Didymium bromaurate, DiAuBr6+9H20 
Very deliquescent Sol in H 2 O (Cleve ) 

Lanthanum bromaurate, LaAuBre-f 9 H 2 O 
Sol inHaO (Cleve) 

Magnesium bromaurate 
Deliquescent in moist an (v Bonsdorff ) 
Manganese bromaurate 
Deliquescent (v Bonsdorff ) 
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Potassitam bromaurate, KAuBr4 
SI sol in H2O More sol in cold alcohol 
than in H2O (v Bonsdorff ) 

+2H2O Sol in 5 12 pts H2O at 15°, 1 56 
pts at 40°, and 0 48 pt at 67° Decomp by- 
ether SI sol in KBr+Aq (Schottlander, 
A 217 314) 

+5H2O Efflorescent (v Bonsdorff ) 

Rubidirmi bromaurate, RbAuBr4 
As caesium bromaurate 
Ppt (Gutbier, Z anorg 1914, 86 359 ) 

Samanum bromaurate, SmAuBr6-f“10H2O 
Very dehquescent (Cleve, Bull Soc (2) 
43 165) 

Sodium bromaurate, NaAuBr4 
Slowly sol in H2O (v Bonsdorff ) 

Zmc bromaurate, Zn(AuBr4)2 
Very dehquescent (v Bonsdorff ) 

Bromauncyanlidnc acid 

Not known m free state 

Barium bromauricyamde, Ba[Au(CN)2Bro]2'f 
IOH2O 

Very sol m hot or cold H2O, also in alcohol 
(Lmdbom, Lund Umv Arsk 12 No 6 ) 

Cadmium bromauncyamde, Cd[Au(CN)2Br2]2 

H-eHaO 

Very sol in hot or cold H2O, but solution is 
unstable (Lmdbom ) 

Calcium bromauncyamde, Ca[Au(CN)2Br2]2 

+10H2r 

Extremely sol in H^O and alcohol (Lind- 
bom ) 

Cobalt bromauncyamde, Co[Au(CN)2Bi2]2-f' 

9H2O 

Moderately sol m H2O Less sol than 
other bromauncyanides (Lmdbom ) 

Potassium bromauncyamde, KAu(CN)2Bi2 
+3H2O 

Sol m H2O and alcohol 

Sodium bromauricyamde, NxAu(CN)2Br2d- 
2H2O 

Very sol m H;() or alcohol 

Strontium bromauncyamde, hi[Au(CN) Br ]i 
-\-xB.20 

V eiy sol in H O 01 ah ohol 

Zinc bromauncyamde, Zn[Vu(CN) Bi ] + 
8H2O 

Easily sol in cold or hot HO 
Bromhydnc acid, HBr 
Very sol m H2O 

The most concentrated HBr-f \q has \ sp 
gr of 1 78, and contains 82 02% HBr (Ch iin- 
pion and Pellat, C R 70 620 ) 1 his, 01 i 

weak acid on heating leaves a 1 esidiie w hu h 


distils unchanged at 125-125 5° under ^85 
mm pressure, and contains 48 17% [Br 
(Topsoe), at 126° under 758 mm pre= ire, 
and contains 46 83% HBr (Bmeau), am has 
sp gr ~ 1 486 at 20° (Bmeau) , sp gr = 1 ^ at 
20° (Champion and Pellat), sp gr =1 ) at 

20° (Topsoe) 

Accordmg to Roscoe (A 116 214) ar icid 
of constant composition, obtained by b ling 
a stronger or a weaker acid, if distilled 1 ider 
752-762 mm pressure, contains 47 38-47 6% 
HBr, and bods at 126° at 760 mm prei are, 
but the composition is dependent 01 the 
pressure, as, for example, under 1952 nm 
pressure, the residue bods at 153°, anc on- 
tains 46 3% HBr (Roscoe ) 

By conductmg dry air through HB: hAq 
an acid is ob tamed contaimng 51 65% ] 3r if 
at 16°, and 49 35% HBr if at 100° (Rc oe) 

1 vol H2O dissolves 600=±!vols HBr f 10° 
(Berthelot, C R 76 679 ) 


1 pt H2O at t° and 760 mm pressc 
dissolves pts HBr 


t® 

Pts 

HBr 

t® 

Pts 

HBr 

t“ 

^ts 

iBr 

—25 

2 550 

—5 

2 280 

+50 

715 

—20 

2 473 

0 

2 212 

+75 

505 

—15 

2 390 

+ 10 1 

2 103 

+ 100 

300 

—10 

2 335 

+25 

1 930 




(Roozeboom, R t c 4 107 ) 


Absorption by 1 pt H2O at t° and p p ssure 
m mill 


t®=: —25° 


p 

Its HBr 

p 

I t 

HBr 

7b0 

2 550 

1(K) 

3 

()5(> 

30() 

2 2()i 

1 

1 

7)5 

140 

2 120 

0 5 

! 

10 



-20" 



p 

PU HHr 

V 

1 ( 

HBr 

7()() 

2 471 

\ 10 


0)1) 

^75 

2 207 

20 


S5() 

ISO 

2 IB) 






-15 



p 

1 ts IlKt 

p 

I 

HBi 

7()0 

2 100 

175 


iUi) 

470 

2 2()() 

102 


oso 

250 i 

2 IB) 

j 




t = - 

-11 1° 



i> 

Its HHr 

p 

I 

HBr 

7h0 

2 150 

110 


US 

570 

2 2()5 

2I() 


055 
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— 5 ° 


p 

Pts HBr 

p 

Pts HBr 

760 

2 280 

430 

2 117 

^730 

2 264 

298 

2 055 


t° = 

= 0° 


p 

Pts HBr 

P 

Pts HBr 

760 

2 212 

380 

2 054 

540 

2 116 

5 

1 085 


(Roozeboom, R t c 4 107 ) 


Sp gr of HBr+Aq 


Sp gr 1 

% HBr 1 

Temp 

1 Sp gr 1 

% HBr| 

Temp 

1 

055 

7 

67 

14° 

1 

335 

36 

67 

13“ 

1 

075 

10 

19 

14° 

1 

349 

37 

86 

13° 

1 

089 

11 

94 

14° 

1 

368 

39 

13 

1 13° 

1 

097 

12 

96 

14° 

1 

419 

43 

12 

13° 

1 

118 

15 

37 

14° 

1 

431 

43 

99 

13° 

1 

131 

16 

92 

14° 

1 

438 

44 

62 

13° 

1 

164 

20 

65] 

14° 

1 

451 

45 

45 

14° 

1 

200 

24 

35 

13° 

1 

460 

46 

09 

13° 

1 

232 

27 

62 

13° 

1 

485 

47 

87 

14° 

1 

253 

29 

68 

13° 

1 

490 

48 

17 

14° 

1 

302 

33 

84: 

13° 







(Topsoe, B 3 404 ) 


Sp gr of HBr+Aq at 14° 


7o HBr 

1 

%HBr 

Sp gr 

%HBr 

Sp gr 

1 

1 

007 

IS 

1 140 

35 

1 314 

2 

1 

014 

19 

1 149 

36 

1 326 

3 

1 

021 

20 

1 158 

37 

1 338 

4 

1 

02s 

21 

1 167 

38 

1 351 

5 

1 

035 

22 

1 176 

39 

1 363 

6 

1 

041 

23 

1 186 

40 

1 376 

7 

1 

050 

24 

1 196 

41 

1 389 

S 

1 

05S 

25 

1 206 

42 

1 403 

9 

1 

065 

2() 

1 215 

43 

1 417 

10 

1 

071 

27 

1 225 

44 

1 431 

11 

1 

OSl 

2S 

1 215 

45 

1 445 

12 

1 

()S<) 

29 

1 246 

46 

1 459 

11 

1 

097 

10 

1 257 

47 

1 473 

14 

1 

10() 

11 

1 26S 

4S 

1 487 

15 

1 

114 

12 

1 279 

49 

1 502 

16 

1 

122 

11 

1 290 



17 

1 

HI 

14 

1 102 




( l()j)so( ( by (rdlioh, Z mil 27 

^ 11 )) 


gi of HHi+Aq it 15° 


V< Hin 


SJ 

HHi 

Sp )L,r 

HBr 

Sp gr 

5 

1 

OIS 

25 

1 

204 

45 

1 

415 

10 

1 

077 

30 

1 

252 

50 

1 

515 

15 

1 

177 

15 

1 

105 




20 

1 

loO 

40 

1 

165 


1 



Oril}^ i ‘ modintc degree of accuracy ' is 
claimed foi this t ible light, C N 23 
242) 


Sp gr of HBr+Aq at 15° 


1 ^ 


I^r 

Sp gr 


Sp gr 

1 

1 

0082 

18 

1 145 

35 

1 314 

2 

1 

0155 

19 

1 154 

36 

1 326 

3 

1 

0230 

20 

1 163 

37 

1 338 

4 

1 

0305 

21 

1 172 

38 

1 350 

5 

1 

038 

22 

1 181 

39 

1 362 

6 

1 

046 

23 . 

1 190 

40 

1 375 

7 

1 

053 

24 

1 200 

41 

1 388 

8 

1 

061 

25 

1 209 

42 

1 401 

9 

1 

069 

26 

1 219 

43 

1 415 

10 

1 

077 

27 

1 229 

44 

1 429 

11 

1 

086 

28 

1 239 

45 

1 444 

12 

1 

093 

29 

1 249 

46 

1 459 

13 

1 

102 

30 

1 260 

47 

1 474 

14 

1 

110 

31 

1 270 

48 

1 490 

15 

1 

119 

32 

1 281 

49 

1 496 

16 

1 

127 

33 

1 292 

50 

1 513 

17 

1 

136 

! 34 

1 303 




(Biel, C C 1882 148 ) 


Absorbed by alcohol with formation of 
CaHfiBr 

The composition of the hydrates formed by 
HBr at different dilutions is calculated from 
determinations of the lowering of the fr pt 
produced by HBr and of the conductivity 
and sp gr of HBr+Aq (Jones, Am Ch J 
1905, 34 326 ) 

+H 2 O (Roozeboom, R t c 6 363 ) 
+ 2 H 2 O (Berthelot, A ch (5) 14 369 ) 
(Pickering Chem Soc 1894, 64 (2) 232 
Mpt — 11 2° (Pickenng, I c ) 

+ 3 H 2 O Mpt — 48 0° (Pickering ) 
+ 4 H 2 O Mpt — 55 8° (Pickering ) 
+ 5 H 2 O (Pickering ) 

Bromliydnc cyanhydne acid, 3HBr, 
2HCN 

Decomp by H 2 O and alcohol 
Insol in ethei (Gautiei, A ch (4) 17 
141 ) 

Bronuc acid, HBrOj 

Known only in aqueous solution 
Solution evaporated on wiitei bath di com- 
post s when it (ontiins 4 26% HBrOi In 
VKUo, in uid (ontaining 50 59% HBrOi 
(ont spending to formul i HIhO-i+7H O cm 
b( obt lint d 

Not dectmip by dd HNOj, 01 tl 2 S ()4 + Aq 
Com H S ()4 (It ( (imposts 

AUohol ind ttliti iit qiutklv oxidiztd bv 
HBrO, 

Bromates 

Most of the bromates art vtiy sol in H O, 
a ftw are si sol , but none ait insol , the least 
sol bting AgBrOa ind Hg (BiOj)^ 

Aluminum bromate, Al(BiOa)a 

Deliquescent (Ramrnelsberg, Pogg 56 
63) 

+9H O Mpt 62 3° 1 ess hygioscopic 
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than A1(C103)2 (Dobrosserdow, C C 1907 
I, 1723 ) 

Ammonimn bromate, NH 4 Br 03 
Decomposes spontaneously, sol in HaO 
(Rammelsberg, Pogg 62 85 ) 

Banum bromate, BaCBrOs)? 

Solubility of Ba(Br03)2 m H2O 100 g sat 
Ba(Br08)2+Aq at t° contain g anhy- 
drous Ba^Br03)2 


t® 

grams 

BaCBrOs)!! 

t° 

(jrrrms 
BaCBrO ) 

Eutectic point 
— 0 034° a=0 002° 

0 280 

50° 

1 72 

0° 

0 286 

60° 

2 271 

+10° 

0 439 

70° 

2 922 

20° 

0 652 

80° 

3 521 

25° 

0 788 

90° 

4 26 

30° 

0 95 

98 7° 

5 256 

40° 

1 31 

*99 65° 

5 39 


*99 65'^ IS bpt at 740 mm =100 39® at 
760 mm 

(Anschut7, Z phys Ch 1906, 66 240 ) 

100 g sat Ba(Br08)2+Aq contain 0 793 g 
Ba(Br08)2 at 25® Sp gr of the solution 
at 25°/4® = 1 0038 (Harkins J Am Chem 
Soc 1911,33 1815) 

Solubility of Ba(Br03)2 m salts +Aq at 25 ° 
C = concentration of salt in salt-fAq in milli- 
equivaJents per 1 
di =Sp gr at 25 °/ 4 ° of salt+Aq 
S = solubility of Ba(Br03)i in salt-fAq ex- 
pressed in milliequivalents per 1 
d2~sp gr at 2574° of Ba(Bi<)3)2 4 -salt-hAq 


Salt 

c 

di 

b 

(1 

None 



40 18 

1 0038 

KNO3 

25 018 
50 032 
99 970 

0 9985 

1 0030 

1 0033 

43 86 
47 03 
52 13 

1 0059 
1 0081 

1 0120 

Ba(NO )2 

25 018 
50 039 
99 97 
199 95 

1 0003 

1 0025 

1 0073 

1 0183 

36 77 
34 74 
32 63 
30 95 

1 0059 
1 008.3 

1 0132 

1 0233 

KBrOa 

24 988 
49 971 
99 85 

1 0001 

1 0031 

1 0093 

2b 53 
17 37 

8 76 

1 0046 

1 00(>2 

1 0109 

Mg(N03) 

100 0 


52 57 

1 0114 


(Harkins, J Am Chcrn hex 1911 33 1S15 ) 


H-H/) Sol in 130 pts cold, ind 24 pts 
boding H2O (Kammelsbc ig, Pogg 62 SI } 
Decomp by H2SO4, or HCl+Aq 
Insol in icetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790 ) 


Bismuth bromate 

Known only m solution, which decom on 
evaporation (Rammelsberg, Pogg 66 > ) 

Cadmium bromate, Cd(Br 03 ) 2 +H 20 
Sol in 0 8 pt cold H 2 O (Rammeb erg, 
Pogg 66 74 ) 

+ 2 H 2 O (Topsoe, J B 1872, 164 ) 

Cadmium bromate ammonia, Cd(B] > 3 ) 2 , 
3NHs 

Decomp by H 2 O (Rammelsberg, Dgg 

66 74) 

Cd(Br 03 ) 2 , 4 NH 3 Ppt (Ephram B 
1915, 48 51 ) 

Calcium bromate, Ca(Br 03)2 4 'H 20 
Sol in 1 1 pts cold H 2 O (Rammel erg, 
Pogg 62 98 ) 

Cerous bromate, Ce(Br 08 ) 8 + 9 H 20 

Easily sol m H 2 O (Rammelsberg, ogg 

66 es) 

Mpt 49°, very sol in H 2 O with de >mp 
(James, J Am Chem Soc 1909, 31 91 ) 

Cobaltous bromate, Co(Br 03 ) 2 + 6 H 20 
Sol in 2 2 pts cold H 2 O, sol in N 4 OH 
-fAq (Rammelsberg, Pogg 66 71 ) 

Cupnc bromate, basic, 6 CuO, Br 20 c-f 1 i 20 

Ppt (Rammelsberg, Pogg 66 78 ) 

Cupnc bromate, Cu(BrO 02 + 6 H 2 O 
Easdy sol in H 2 O (Rammelsbeig, *ogg 
62 92) 

Cupnc bromate ammonia, CuiBrOs) VH 3 
Completely sol m a little H O, b de- 
comp by dilution 

Insol in alcohol (RamincKbcig, Po r 52 
92) 

Didymium bromate, Di(BiO <) j-f 9H 
Sol in H 0 (M uign u ) 

Dysprosium bromate, Dv(Hi()j){+9H J 
Mpt 7S° I isily sol in II () I)if nltly 
sol in alcohol (Jintsch, B 1911 44 275 ) 

Erbium bromate, h 1 ( Bj( ,4-911 () 

Very sol in ilcohol uid H (' 

Glucmum bromate 
Dc licpK s( ( nt 

Iron (ferrous) bromate, 1 ( (BiO,) 

Sol in H (), but solution (hconi] vciy 
( asily 

Iron (feme) bromate, )I < O, lii () -|- )II 0 
Putiilly s )1 in H O with s( p n iti 11 of \ 
nioic b isic silt Sol m HB())-f-\(i Hun 
rnclsbcig Pogg 66 ()S ) 

Lanthanum bromate, I i( BiO ,) » 

Sol in U 2 pts lUO it 15” (M ignic, 
\nn Min (5) 16 274 ) 

Mpt ^7 5° in its vvitci of fi>stil ition 
416 pts are sol in 100 pts II () t 25° 
(limes, J \m Chern Soc 1909,31 13 ) 
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Lead bromate, basic, 3PbO, Pb(Br08)2+ 
2H.0 

Ppt (Stromholm, Z anorg 1904, 38 441 ) 

Lead bromate, Pb(Br05)2 
SI S3l m HoO 13 37 x 10“^ g are contained 
in 1 liter of sat solution at 20® (Bottger, 
Z phys Ch 1903, 46 603 ) 

4-H20 Sol m 75 pts cold HaO (Ram- 
melsberg, Pogg 62 96 ) 

Lithium bromate, LiBrOs 

id sol m HaO (Ram- 
63) 

(Politilitzm, B 23 

Sp gr of solution sat at 18® = 1 833, and 
contains 60 4% LiBrOs (Mylius, B 1897, 
30 1718) 

+H2O Not deliquescent (Potihtzin ) 

Magnesium bromate, Mg(Br03)2+6H20 
Efl3orescent Sol in 1 4 pts cold H2O at 
15® Melts in its water of crystallization when 
heated (Rammelsberg, Pogg 62 89 ) 

Mercurous bromate, basic, 2Hg20, Br206 
Insol in warm H2O Sol m HNOs+Aq 
(Rammelsberg, Pogg 66 79 ) 

Mercurous bromate, Hg2(Br03)2 
Decomp by H2O into basic salt Difficultly 
sol in HNOa+Aq, easily sol m HCl-j-Aq 
(Rammelsberg ) 

Mercuric bromate, basic, 2HgO, Br206+H20 
Slowly decomp by cold, quickly by hot 
H2O into oxide and an acid salt 

Easily sol m dil acids (Topsoe, W A B 
66 , 2 2 ) 

Mercuric bromate, HgBr03+2H20 
Sol in 650 pts cold, and 64 pts boiling 
H2O vSl *501 in HNOs+Aq Easily sol m 
HClH-ALq (Rammelsberg, Pogg 66 79) 

Mercuric bromate ammonia 

Sol with decomp m HCl+Aq (Storer’s 
Diet ) 

Neodymium bromate, Nd(Br03)3+9H20 
Mpt bb 7® 146 pts are sol in 100 pts 

H2O it 25° (James, J Am Chem Soc 
1909, 31 915 ) 

Nickel bromate, Ni(Br03)2+bH20 

Sol in 1 5S ptfa (old H2O (Rammelsberg, 
Pogg 66 b9 ) 

Nickel bromate ammonia, Ni(Br03)2, 2NH3 
Sol in H2O, with decomposition of the 
majoi portion Insol in alcohol (Rammels 
berg, I ( ) 

Ni(Br02)2, bNHa Ppt (Ephraim, B 
1915, 48 50 ) 

Potass um bromate, KBrOa 

100 pts H2O dissolve 6 58 pts KBrOs at 
15® (Rammelsberg) 100 pts H2O dissolve 
5 83 pts KBrOs at 17 1® (Pohl W A B 6 


Very deliquescent, £ 
melsberg, Pogg A 66 
Not deliquescent 
545 R ) 


595), at 0°, 3 11 pts , at 20®, 6 92 pts , at 40°, 
13 24 pts , at 60°, 22 76 pts , at 80®, 33 90 pts , 
at 100® 49 75 pts KBrOs Sat solution boils 
at 104® (Kremers, Pogg 97 5 ) 

I 1 H2O at 25® dissolves 04715 moles 
KBrOg (Geffcken, Z phys Ch 1904, 49 
296) 

I I H2O dissolves 0 478 mol KBrOs at 25® 
(Rothmund, Z phys Ch 1909, 69 539 ) 


Sp gr of KBrOs +Aq at 19 5° 


%KBrO, 

1 

2 

3 

4 

1 5 

Sp gr 

1009 

1 016 

1024 

1031 

1 1039 

%KBrOs 

6 

7 

8 

9 

10 

Sp gr 

1046 

1054 

1 062 

1070 

1079 


(Gerlach, Z anal 8 290 ) 


Solubihty of KBrOs in salts +Aq at 25® 


Moles of KBrOj sol in 1 liter of 


Salt 

5-N 

solution 

N 

solution 

2-N 

solution 

3-N 

solution 

4-N 

solution 

NaNOs 

NaCl 

0 5745 
0 5220 

0 6497 
0 5616 

0 7680 
0 6042 

0 9026 
0 6244 

1 031 
0 640 


(Geffcken, Z phys Ch 1904, 49 296 ) 


Easily sol in liquid HF (Franklin, Z 
anorg 1905, 46 2 ) 

SI sol in alcohol (Rammelsberg ) 

Insol in absolute alcohol 


Solubihty in organic compds d-Aq at 25° 


&oh ent 

Mol KBrOs sol in 

1 litre ^ 


Water 

0 478 

0 5-N 

Methyl alcohol 

0 444 

ti 

Ethyl alcohol 

0 421 

11 

Propyl alcohol 

0 409 

li 

Tert amyl alcohol 

0 383 

Cl 

Acetone 

0 425 

( 

Ether 

0 395 

Cl 

I ormaldehyde 

0 397 

(1 

Glycol 

0 448 

It 

Glycerine 

0 451 

1 

Mannitol 

0 451 

It 

Glucose 

0 463 

ll 

Sucrose 

0 431 

ll 

Urea 

0 477 

It 

Dimethyl pvronc 

0 47S 

ll 

Ammonia 

0 445 

It 

Diethylamim 

0 384 

ll 

Pyridine 

0 415 

ll 

Piperidine 

0 39b 

ll 

Ui ethane 

0 4ii 

Cl 

Formamidc 

0 47 J 

Cl 

Acetamidi 

0 445 

It 

GlycJcoU 

0 501 

It 

Acetic acid 

0 45b 

ll 

Phenol 

0 42b 

Cl 

Methylal 

0 405 

Cl 

Methyl acetate 

0 420 


(Rothmund, Z phys Ch 1909, 69 539 ) 
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Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol m ethyl acetate (Naunaann, B 
1910, 43 314 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

Praseodymium bromate, Pr(Br03)3+9H20 
Mpt 56 5° 190 pts are sol in 100 pts 

H2O at 25® (James, J Am Chem Soc 
1909,31 914) 

Samarium bromate, Sm(Br03)3+9H20 
Mpt 75® 114 pts are sol m 100 pts H2O 

at 25® Very si sol m alcohol (James, J 
Am Chem Soc 1909, 31 915 ) 

Scandium bromate 

(Crookes, Roy Soc Proc 1908, 80, A, 518 ) 
Silver bromate, AgBrOs 

1 pt H2O dissolves 0 00810 pt AgBrOs at 
24 5® (Noyes, Z phys Ch 6 246 ) 

Sol in 595 3 pts H2O at 25® 

Sol in 320 4 pts HNOa+Aq (sp gr 1 21) 
at 25® 

Sol in 2 2 pts NH40H+Aq (sp gr 0 96) 
at 25° (Longi, Gazz ch it 13 87 ) 

1 1 H2O dissolves 1 71 g AgBrOs at 27® 
(Whitby, Z anorg 1910, 67 108 ) 

SI sol in H2O 1 59 X 10-^ g are con- 
tained m 1 liter of sat solution at 20® 
(Bottger, Z phys Ch 1903, 46 603 ) 

Tnsol in HNOs (Lowig ) Easily sol in 


ate ammoma, AgBrOs, 2NH3 
in air or by H 0 (Rammels 
62 94) 

mate, NaBrOs 

KJKJ ^ / pts HoO at 15® (Rammelbbeig ) 
100 pts H2O dissolve at — 

0® 20° 40® 60° 80® 100® 

27 54 34 48 50 25 62 5 75 75 90 9 pts NaBrOa 
(Kremers, Pogg 94 271 ) 

Easily forms supersaturated solutions 
Sat solution boils at 109° (Kremers ) 
NaBrOs +Aq containing 10 10% NaBiDs 
has sp gr 20°/20° = 1 0818 
NaBrOs +Aq contaimng 11 09% NaBiOs 
hassp gr 20°/20° = 1 0900 

(Le Blanc and Rohland, Z phys Ch 1896 
19 278 ) 


Sp gr of NaBiOs+Aq at 19 5® 


%NaBr03 

1 5 

1 10 i 

15 

bp gr 

1 041 j 

1 083 

1 129 

%NaBr03 

20 j 

25 

I 10 

gr 

1 178 

1 231 

1 289 


(Kremers, Pogg 97 5, calculated by Gerlach, 
Z anal 8 290) 


Model at ely sol in liquid NHg (Franklin, 
Am Ch J 1898, 20 829 ) 


Insol m methyl acetate (Naumann, B 

1909, 42 3790 ) 

Insol m ethyl acetate (Naumann, B 

1910, 43 314 ) 

Sodium bromate bromide, SNaBrOs, 2NaBi 
+3H2O 

Decomp by H2O or alcohol (Fritzsche ) 
Strontium bromate, Sr(Br08)2+H 0 
Sol m 3 pts H2O (Rammelsberg, Pogg 52 
84), less sol m H2O than SrBr2H-6H O (Lo- 
wig) 

Thallous bromate, TlBrOs 
SI sol m hot H2O, easily sol inHNOs+Aq 
(Oettinger ) 

Easily sol in H2O and dil acids (Ditte* 
A ch (6) 21 145 ) 

Terbium bromate, Tb(Br08)s-|-9H20 
Not deliquescent (Potratz, C N 1905,. 
92, 3 ) 

ThaUous bromate, TlBrOs 
1 1 H2O at 39 75® dissolves 2 216 x 10- 
g mol (Noyes and Abbott, Z phys Ch 
1895, 16 130 ) 

SI sol m H2O 3 46 X 10-^ giam are con- 
tained in 1 hter of sat solution at 20° (Bott- 
ger, Z phys Ch 1903, 46 603 ) 

Thallic bromate, Tl(Br03)3+3H O 
Very hydroscopic Easily decomp byHiO 
(Geweeke, Z anorg 1912, 76 275 ) 

Thulium bromate, lm2(Br03)6-)-lsH () 

Pptd from sat aqueous solution by 95% 
alcohol 

NH4OH is the best piodpitiiit (Junes. 
J Am Chem Soc 1911, 33 1142 ) 

Tm (stannous) bromate ( 0 
Insol m H2O, sol in HCI+ 

Uranyl bromate, 41103, IBi O 

Sol m HO (R uuiiH Isbi ig ) 

Yttrium bromate, Y(BiO)){+9II <) 

Moie easily sol in H () thin ^ dO,), si 
sol in alcohol Insol indlui (Cl<\( ) 

Mpt 74° 1(>S pts lie sol in 100 pts II (> 

at 25° 

SI sol in ileohol (linns, J \in (Inin 
Soc 1909,31 91()) 

Zme bromate, /n(Ih(),) -f()II () 

Sol in 1 pt (old H O ( R. imiiK lsl)( TL, 
Pogg 62 90 ) 

Zme bromate ammonia, /n(Hi(),) 2NH,4- 

^H20 

Decomp by JI O md ihohol Sol in 
NH40H+Aq (R uiundsbi ig, Pogg 62 90 ) 
Zn(Br03)2, 4NH3 Ppt (i phi urn, B 
1915,48 51 ) 

Perbromic acid 
tSee Perbromic acid 
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Bromides 

Most bromides are sol in H 2 O, many m 
alcohol, and some m ether 
AgBr and Hg 2 Br 2 are insol in H 2 O or acids, 
PbBr 2 and TlBr are si sol therein Cu 2 Br 2 
is insol in H 2 O, sol in acids 
See under each element 

Bromine, Bro 

1 pt Br dissolves at 15° in 33 pts H 2 O 
(Lowig, Pogg 14 485 ) 

1 pt Br dissolves at 15° in 31 pts H 2 O 
(Dancer, Chem Soc 16 477 ) 


Solubility of Br in 100 pts H 2 O at t° 


t 

Pts Br 

t° 

Pts Br 

t® 

Pts Br 

5 

3 600 

15 

3 226 

25 

3 167 

10 

3 327 

20 

3 208 

30 

3 126 


(Dancer, I c ) 


A sat aqueous solution of Br contains 
4 05% Br at 0°, 3 80% Br at 3°, 3 33%Br at 
10° (Roozeboom, R t c 3 29, 59, 73, 84 ) 
1 1 H 2 O dissolves 34 g Br at 25° ( Jakow- 

kin, Z phys Ch 1896, 20 25 ) 

1 pt IS sol in 30 pts H 2 O (Dietze, Chem 
Soc 1899, 76 (2) 150 ) 

100 pts H 2 O dissolve at 
0° 10 34° 19 96° 30 17° 40 03° 49 85° 
4 167 3 740 3 578 3 437 3 446 3 522 
pts bromine 

Liquid bromine as such is insol in H 2 O, 
only the vapor dissolves (Winkler, Ch Z 
1899 23 688 ) 

1 H 2 O dissolves 31 95 g Br^ at 25° (Mc- 
Lauchlan, Z phys Ch 1903, 44 617 ) 


Solubility of bromine vxpoi m H 0 at t° 
a = co( fhcicnt of ibsorption 


t 

a 

t 

a 

0 

()() 5 

42 

8 6 

2 

54 1 

44 

7 9 

4 

IS 1 

46 

7 4 

(> 

4i ^ 

4S 

6 <) 

S 

IS <) 

50 

() 5 

10 

15 1 

52 

6 1 

12 

11 5 

54 

5 S 

14 

2S 4 

56 

5 4 

]() 

25 7 

58 

5 1 

IS 

21 4 

()() 

4 9 

20 

21 1 

(>2 

4 (» 

22 

19 4 

64 

4 4 

24 

17 7 

()() 

4 2 

2() 

1() 1 

()S 

4 0 

2S 

15 0 

70 

1 S 

30 

1 1 S 

72 

1 6 

^2 

12 7 

74 

1 4 

34 

11 7 

76 

3 3 

36 

10 9 

78 

3 1 

18 

10 1 

80 

3 0 

40 

9 4 




(Winkler, Ch z 1899, 23 688 ) 


Solubility of bromme vapor 
(Mean of many determmations) 


Temp 

Pressure 

Absorption coefficient 

0 0 

56-13mm 

60 53 

9 94° 

89-16 

35 22 

20 46 

138-9 

20 87 

30 38 

179-12 

13 65 

40 31 

229-26 

9 22 

50 25 

274-53 

6 50 

60 04 

314-46 

4 84 

69 98 

154-54 

3 82 

80 22 

396-74 

2 94 


Solubility of hqmd bromme 
(The mean of many determinations) 


Temp 

0® 

10 34®' 

19 96 

30 17® 

40 03® 

49 86® 

Pts H 2 O 
that 
dissolve 
1 pt Br2 

24 0 

26 74 

27 94 

29 10 

29 02 

28 38 


Much less Br 2 is sol in ice cold H 2 O m the 
presence of bromine hydrate 


Solubility in presence of bromine hydrate 
(The mean of many determmations) 


Temp 

0 ® 

5 12 ® 

Pts H 2 O that dissolve 

1 pt Br2 

42 39 

26 26 


fWmUer, Ch Z 1899, 23 688-689 ) 


Solubility of Br 2 in H 2 O at 25° »0 21 mols 
in 1 1 (Bray, J Am Chem Soc 1910, 32 
398) 


Sp gr of Br 2 -|-Aq contaimng pts Br in 
1000 pts solution 


Pts Br 

i-r 1 

Pts Bi 

Sp fer 

10 72 

1 

00901 

18 74-19 06 

1 01491 

10 68 

1 

00931 

19 52-20 09 

1 01585 

12 05 1 

1 

00995 

20 89-21 55 

1 01807 

12 21 

1 

01223 

H 02-31 69 

1 02367 


(hkssoi, N I dm Phil J 7 287 ) 


Sj) gi of 13i H-Aq it 5° 

% Bi by weight Sj) gi 

0 7214 0 999S14 

1 1172 1 002520 

1 6448 1 006100 

1 9956 1 008870 

2 5960 1 013200 

(Jos( ph, Chem Sex 1915, 107 3 ) 

Sol in eone HCl, llBi, (onc solutions of 
bromides, uid in liquid bO (Scstini, Zeit 
Chem 1868 718) 

Much more sol in HCl H-Aq than in H 2 () 
100 ccni HCl H-Aq of 1 153 sp gr dissolve 
3b 4 g Bi at 12° 

More sol in brCli, and BaCLH-Aq than m 
H 2 O (Berthelot, C R 100 761 ) 
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Solubility m 1 liter Na 2 S 04 +Aq at 25® 

Na2S04 +Aq 

S Bromine 

1 -N 

25 07 

‘A-N 

29 20 

Vi-N 

31 33 

Vs-N 

32 94 

Vi6-N 

33 26 

(Jakowkin, 1 c ) 

Solubility in 1 liter NaNOs+Aq at 25® 

NaNOs+Aq 

! g Bromine 

1-N 

*>8 80 

Va-N 

31 35 

Vs-N 

32 62 

Vs-N 

33 33 

Vw-N 

33 74 


Bromine is not more sol in KBr+Aq than 
in H 2 O (?) (Balard ) 

K&+Aq containmg 1 pt KBr to b pts 
H 2 O takes up as much Br as it already con- 
tains, when this solution is heated the dis- 
solved Br is separated Ipt KBr-flpt H 2 O 
takes up twice as much Br as it already con- 
tains, much heat bemg evolved This solu- 
tion loses Br on exposure to the air or when 
heated (Lowig ) 

Solubihty of Br 2 m KBr-f-Aq 


g Mols 
KBr per 1 

g at Br dissolved 
per 1 at 18 6® 

g at Br dissolved 
per 1 at 26 5° 

0 00 

0 4448 

0 4282 

0 01 

0 4634 

0 4490 

0 02 

0 4823 

0 4671 

9 03 

0 5049 

0 4925 

0 04 

0 5243 

0 5101 

0 05 

0 5431 

0 5301 

0 06 

0 5668 

0 5530 

0 07 

0 5895 

0 5636 

0 08 

0 6059 

0 5920 

0 09 

0 6301 

I 0 5981 

0 1 

0 6533 

0 6488 

0 2 

0 8718 

0 8591 

0 3 

1 0549 

1 0787 

0 4 

1 3124 

1 2704 1 

0 5 

1 5436 

1 4731 J 

0 6 

1 7712 

1 6717 1 

0 7 

2 0006 

1 9197 


2 2354 

2 1029 


2 4851 

2 3349 


me above figures indicate that below a 
concentration of 0 1 g mol KBr per 1 just 
enough Br is dissolv^ to form KBrs, while 
above that concentration somewhat larger 
amounts of Br are dissolved, which is greater 
at the lower temp 

(Worley, Chem Soc 1905,87 1109) 
Solubility of Br 2 in NaBr-f-Aq at 25® 


g NaBr per 1 

g atoms Br2 per 1 

Sp gr 

92 6 

2 479 

1 211 

160 5 

4 345 

1 372 

205 8 

6 195 

1 515 

255 8 

8 575 

1 67S 

319 7 

13 65 

1 997 

359 0 

16 04 

2 117 


19 21 

2 127 Bi 

408 3 

20 85 

2 420 44 


(Jakowkin, I c ) 
Solubility in salts +Aq at 25® 


Salt 4-Aq 


V2-N NasSO^ 

23 90 

Va-N K 2 SO 4 

24 SO 

Vs-M (NH4)2S04 

77 7 

N NaNC^s 

28 00 

N KNO 3 

28 95 

N NH 4 NO 3 

55 15 

N NaCl 

55 90 

N KCl 

57 40 

N NH 4 CI 

82 2 


g Bra sol in 1 liter 


(Bell, J Am Chem So( 1912, 34 14 ) 

Solubility in salts -f-Aq 
Solubility in 1 liter J\ 2 S 04 + A.q it 25® 


K2SO4 +Aq 


1-N 

Vs-N 

'A-N 

Vs-N 

Vir-N 


BromiiK 


25 14 
29 44 

31 4b 

32 70 

33 10 


(Jakowkin, Z phys Ch 1896, 20, 2b ) 


(McLauchlan, Z phys Ch 1903, 44 bl7 ) 

Solubihty in HgBr 2 -f-Aq at 25® 

10 ccm of the solution contain — 
Millimols Bi Milhrnols Hg 

2 125 0 

2 204 0 ()5()0 

2 21b {) 079^ 

2 22b 0 12S1 

2 211 0 2120 
(Hiiz indPuil, Z iriorg 1914 85 215 ) 

1 I (liss()lv(s UO 5 g 


Miscii)l( in ill propoitions with lupiid NO 
rPr uilvl ind, Ch< rn S(k 1901,79 Ht)! ) 
Mon sol in ihohol thin in il (), nnsdhh 
with ( th(i, CS^, CIK I, (Scstini, /( It Cluin 
1868 718 ) 

Soiutwh it solubh ingl>((iin( (IMou/( ) 
Sol inbin/(n( {M inshi Id), insol inlxnzdu 
(Monde. A (h (3) 39 452) Sol in wirn 
chlor il, brorn il ind lodal (I owig, Pogg 14 
485 ) Sol in SCI (Solly) and Slii Sol ii 
cone HC2H3O -f- \q ( Balard ) Sol ir 
aqueous solution of potassium, sodium, or cal 
cium acetates (C ihours ) 
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Solubility in CS2 

100 g of the sat solution contain at 
—95° —110 5° —116° 

45 4 39 0 36 9 g Bra 

(Arctowski, Z anorg 1896, 11 274 ) 
Cryst from CS2 at — 90° in fine needles 
(Arctowski, Z anorg 1895, 10 25 ) 

Sp gr of Bra+CCb at 32 5° 

% Bra by weight Sp gr 

1 5449 1 58014 

1 6454 1 58060 

1 7990 1 58168 

2 6676 1 58812 

3 5833 1 59526 

(Joseph, Chem Soc 1915, 107 3 ) 

Sp gr of Bra+mtrobenzene at 32 5° 

% Bra by weight Sp gr 

1 5643 1 20225 

3 2323 1 21449 

4 6462 1 ‘>2518 

6 1826 1 23603 

(Joseph, Chem Soc 1915, 107 3 ) 

Very sol in benzonitrile (Naumann, B 
1914,47 1369) 

Sol in acetone (Eidmann, C C 1899, 
II, 1014, Naumann, B 1904, 37 4328 ) 

Partition of Bra between water and other 
solvents 


W — millimols Bromine in 10 ccm of the 


aqueous layer 

G= millimols Bromine in 10 ccm < 
other layer 

3f the 

Other solvent 

G 

W 

G/W 

CCI4 

1 949 

0 0853 

22 73 


7 008 

0 3085 

22 71 


12 171 

0 5300 

23 13 


39 880 

1 3132 

30 32 


54 574 

1 5560 

35 01 

75% by vol CCI4 

i 567 

0 0985 

37 06 

-f-25% by vol CS 

7 304 

0 1910 

38 15 


10 833 

0 2300 

37 36 


13 922 

0 3720 

37 42 


17 230 

0 4580 

37 62 


25 637 

0 6580 

38 96 


40 625 

0 9940 

40 88 


54 035 

1 2080 

44 73 

50% by vol CCl4 4- 

3 592 

0 0784 

45 S2 

50% by vol CS 

6 820 

0 1487 

46 85 


10 148 

0 2206 

46 01 


13 866 

0 3065 

45 24 


16 616 

0 3688 

45 05 


42 975 

0 8086 

53 15 


55 965 

0 9960 

56 19 

25% by vol CCI4 

5 753 

0 0884 

65 05 

4-75% by vol CSa 

10 902 

0 1682 

64 82 


26 724 

0 4970 

65 65 


41 314 

0 6331 

65 26 


55 526 

0 8520 

b5 17 


Partition of Bra, etc — Continued 


Other solvent G 

w 

G/W 

CSj 7 750 

0 1015 

76 35 

10 600 

0 1387 

76 44 

14 696 

0 1910 

76 98 

17 999 

0 2352 

76 54 

26 345 

0 3467 

75 99 

40 626 

0 5194 

78 21 

57 038 

0 7160 

79 66 


(Herz, Z Elektrochem, 1910, 16 871 ) 


Partition coefficient for bromine between CSa 
and HaO at 25°C 

A = concentration of the water layer 
C= concentration of the CSa layer 


A 

C 

N=C/A 

7 545 

691 9 

91 71 

4 109 

338 6 

82 41 

2 660 

217 4 

81 72 

2 544 

207 7 

81 66 

1 740 

140 38 

80 67 

1 2878 

103 7 

80 51 

0 8073 

64 44 

79 83 

0 5046 

39 64 

78 38 


Partition coefficient for bromine between 
CHBrg and HaO at 25°C 
A = concentration of the water layer 
C = concentration of the CHBrs layer 


A 

c 

N=C/A 

5 424 

373 6 

68 88 

3 838 

264 7 

68 80 

2 368 

161 5 

68 19 

1 348 

90 17 

6b 90 

0 766 

50 49 

65 84 

0 366 

23 62 

64 85 


Partition coefficient for bromine between CCI4 
and HiO at 25°C 

A = concentration of the water layer 
C = concentration of the CCI4 layer 


A 

C 

N=C/A 

14 42 

545 2 

37 82 

10 80 

372 2 

34 44 

7 901 

252 8 

32 01 

7 103 

225 8 

31 52 

() 803 

218 5 

32 12 

5 651 

172 6 

30 54 

3 216 

94 84 

29 48 

2 054 

58 36 

28 41 

1 266 

55 92 

28 37 

0 7711 

21 53 

27 92 

0 5761 

15 72 

27 26 

0 4476 

12 09 

27 02 

0 3803 

10 27 

27 00 

0 2478 

6 691 

27 00 


(Jakowkin, Z phys Ch 1895, 18 588 ) 
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Partition of bromine betvveen CCI 4 and 
salts +Aq 

A = concentration of Br m H 2 O layei 
C = concentration of Br in CCI 4 layer 


Partition of Bro between CCI 4 and NaNOa+ 
Aq at 25^ 


NaNOs+Aq 

A 

C 

1 -N 

7 905 

316 7 

Vr-N 

8 763 

319 5 

V 4 -N 

9 033 

315 7 

Vr-N 

9 200 

316 7 

Vir-N 

9 399 

319 3 


(Jakowkin, Z phys Ch 1896 , 20, 25 ) 


Partition of Br-) between CCI 4 and K 2 S 04 -f- 



Aq at 25® 


K S04+Aq 

A 

C 

1-N 

5 982 

255 4 

V 2 -N 

6 843 

253 4 

'A-N 

Vr-N 

7 354 

252 8 

7 585 

250 3 

V«-N 

7 498 

242 3 


(Jakowkin, 1 c ) 

Partition of Br 2 between CCI 4 
Aq at 25® 

and Na 2 S 04 + 

Na S04+Aq 


C 


5 934 

254 6 


6 838 

253 4 


7 402 

254 4 

N 

7 609 

252 8 

Vir-N 

7 713 

251 2 


f Jakowkin, / c) 


Ciystallizes at 4® with lOH 0 
Bromine chlonde, BrCl 
Sol in H2O, CS2, ether, etc 
Bromine fluonde, B1F3 
Fumes in the air Decomp by H O (Lo- 
beau, C R 1905, 141 1019 ) 

Bromine omdes 

No oxides of bioimne ire kno^^n in the ficc 
state See hypobiomous, biomic, aiul pci- 
bromic acids 

Bromiridic acid 

Ammomtun bromiridate, (NH 4 ) 2 lrBr 6 
Less sol in cold H 2 O than th( Iv silt 
(Birnbaum, Zeit Chem 1866 22 ) 

Very sol m cold H 0 (Gutbior, B 1909, 
42 3910 ) 

Csesium bromindate, Cb^IrBie 
Sol inH20 (Gutbier, B 1909,42 3911) 
Potassium bromiridate, K 2 lrBrc 

Moderately sol m cold, more easily in hot 
H2O 


Insol in alcohol or ether 
Sol in cold H2O and in HBr+Aq (Gut- 
bier, B 1909, 42 3910 ) 

Rubidium bromindate, Rb2lrBr6 
Very sol m cold H2O Sol m hot dil 
HBr+Aq (Gutbier, B 1909, 42 3911 ) 

Sodium bromindate 

Deliquescent Easily sol m H2O, alcohol^ 
or ether 

Bromiridous acid, H6lr2Bri2+6HoO 
Easily sol in H 0, alcohol, or ether (Birr- 
baum, 1864 ) 

Anunomum bromuidite, (NH4)6lr2Bri2+H20 
Difficultly sol m H2O (Bimbaum ) 

Potassium brommdite, K6lr2Brio+6H20 
Efflorescent Sol in H2O 

Silver bromindite, Ag6lr2Bri2 
Ppt Insol in H2O or acids 

Sodium brommdite, Na6lr2Bri2+24H20 
Effloiescent Very sol in H2O 

Bromocarbonatoplatindiainme carbon- 
ate, §®;[Pt(NjHs)j2(CO»)2+4HsO 
Ppt 

Bromocarbonatoplatlnd^amme carbonate 
bromoplatmd^amme mtrate, 

B?'[Pt(N!!n«).]j(rC8)2, 2Bi Pt(N Ho) 
(M08)2 

Bromochloroplatmc/iamine chloride, 

Pt(N H6)2C1 

Voiy si sol m H O (Ch v( ) 

chlorobromide, Pt i ^ 

V(iy bl sol m H ( ) 

Bromochlororoplatinic acid 

Potassium bromochloroplatinate, K PtCl Bi 
(Pitkin, J Am Chem Soc 2 40S ) 

Mixture (Herty J Am Chem Soc lb9o, 
18 130) 

K2ptCl4Bi2 SI sol in cold H () inncb 
more sol in hot H2O (Pitkin ) 

Mixture (Herty ) 

J\2PtCl3Br3 As above 
K PtCl2Br4 (Pigeon, A ch lb94, (7) 2 
488 ) 

K PtClBr (Pitkin ) 

Bromo chromic acid 
Potassium bromochromate, KCiCJ Bi = 
Cr02(Bi)0K 

Decomp by H2O (Heintze, J pr (2) 4 
225) 
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Dibromochroimmn chloride, 

[Cr(H 20 ) 4 Br 2 lCl+ 2 H 20 
Ppt Nearly msol in fuming HCl (Bjer- 
rum, B 1907, 40 2918 ) 


Bromohydroxyloplatlnd^almne bromide, 
^^Pt(N 2 HeBr )2 
Very si sol m H 2 O (Cleve ) 

chlonde, ^ PtCNjHaCl), 

Sol inHsO (Cleve) 


mtrate, g® Pt(N2HeN08)2 

Very si sol in cold, moderately sol in hot 
H 2 O (Cleve ) 

Bromohydroxyloplatinmonodzamme 

nitrate Pt (^^ 3 ) 2 N 03 ■ tt ^ 

mtrate, OH NH3NO3 

Easily sol in H 2 O (Cleve ) 


Bromomercurosulphurous acid 


Ammomimi bromomercurosulphite, 

NH4S03HgBr 

Sol in H 0 (Barth, Z phys Ch 9 215 ) 


Potassium bromomercurosulphite, 

KSOaHgBi 
As above (B ) 

Bromomolybdenum bromide, 

B 14 M 03 B 1 = molybdenum d^brom^de, 
MoBr 

Insol m H 01 uids, or even m boiling 
aqua legii h isily sol in dilute, decomp by 
cone ilkili(s+A(i (Bloinstruid, J pr 82 
43b) 

Bromomolybdenum chlonde, B 14 M 03 CI + 

m 0 

Insol in Kids ( Bloinsti ind ) 


Bromomolybdenum chromate, Bi4lVIo3Ci(44 + 

211 0 

Insol in dll u ids Sol in hot cone HCl 
H-A(i liisol 111 dk ill ( hioni it( s-|-A(i (At 
t(ib( ig ) 

Bromomolybdenum fluoride, BuMojl^ -h 

111 0 

Insol mill' ( \1 ti i1h ig ) 


Bromomolybdenum hydroxide, BuMo^lOH) 
Coinph t( ly bol in ilk ili< s if not Ik itul ov( 1 
90° (Attdbdg) 

+ 2 HA) 

-j-SHjO 

Bromomolybdenum iodide hydroxide, 

213 i 4 Mod 2 , Br 4 Mo 3 (OH) 2 +SH 0 
Piecipitatc (Bloinstrand, J pr 77 92 ) 

Bromomolybdenum molybdate, Br 4 Mo 3 Mo 04 
Precipitate (Atterberg ) 


Bromomolybdenum phosphate, 
Br4M03H4(P04)2 

Precipitate Insol in H 2 O (Atterbeig ) 

Bromomolybdenum sulphate, Br 4 Mo 3 S 04 H- 
3 H 2 O 

Precipitate SI sol m boiling H 2 SO 4 
(Atterberg ) 

Dibromomolyhdous acid, MoOBr2(OE) -h 

1 J^H 20 

Sol in H 2 O Very hydroscopic (Wein- 
land, Z anorg 1905, 44 86 ) 

Teimbromomolybdous aerd, MoBr4(OH) + 

2 H 2 O 

Sol in H O Hydroscopic (W einland, 
I c) 

Zhammomum pewiabromomolybdite, 
MoBi60(NH4)2 

Hydioscopic Sol in H«0 (Weinland, 

I c) 

Dzcaesium pewiabromomolybdite, 

MoBr 60 Cs 2 

Hydroscopic Sol in H*.0 (Weinland, 

I c) 

Calcium iefrabromomolybdite, (MoBr 40 )oCa 
H-7H 0 

Hydroscopic Sol in H 2 O (Wemhnd, I c 

Monohthivan ^etrahromomolybdite, 
MoBr4(OLi)+4H 0 

Hydioscopic Sol jn H 2 O (Weinland, 

I c) 

Magnesium /><’?^/(ibromomolyhdite, 
MoBu(C)Mg)+7H20 

Hydioscopic Sol in H 0 (Weinland, 

L c) 

lio;K>potassium U i/obromomolybdite, 
MoBi 4 (()K)+ 2 H 0 

Hydioscopic Sol in HO (Wtinlind, 

/ ^ ) 

y>cpotassium /iticiubromomolybdite, 
MoBrt()K 2 

Hydioscopic Sol in HO (Wcinlind, 

I i ) 

Hcrubi dium pe ;^^c/bromomolybdite , 
MoBrtORb^ 

Ilyclroboopic Sol in HO (Wtinlind, 

/ o 

Bromomtratoplatmdiannne mtrate, 

Bi p,N2HoN03 

NO 3 ^ ^ N 2 H 0 NO 3 

Dccomp by H 0 (Cleve ) 

sulphate, PtCNjHn) .SO,+H <) 

SI sol inHjO 


2?^ BROMINE CHLORIDE 

Partition of bromine between CCL and 
, salts +Aq 

A = concentration of Bi m HjO layei 
concentration of Br in CCL layer 

Partition of Br^ between CCL and NaNOad- 


NaNOj+Aq 


I-N 

V-N 

'A-N 

Va-N 

Vio-N 


'I M'V 

4 

c 

7 905 

316 7 

8 763 

319 5 

9 033 

315 7 

9 200 

316 7 

9 399 

319 3 


Insol in alcohol oi ether 
Sol in cold H«0 and in HBr+Aq 
bier, B 1909,42 3910) 


(C t- 


(Jakowkin, Z phys Ch 1896, 20, 25 ) 
Partition of Bi, between CCk and K 2 SO 4 + 


Iv S04+Aq 

A 

c 

1-N 

5 982 

255 4 

Vi-N 

6 843 

253 4 

V4~Jn 

7 354 

252 8 

Vs-N 

V 16 -N 

7 585 

250 3 

7 498 

242 3 


(Jakowkin, 1 c ) 

Partition of Bra between CCL 
\q at 25° 

and Na 2 S 04 + 

Na SOi+Aq 

4 

c 

1-N 

5 934 

254 6 

V-N 

6 838 

253 4 

N 

7 402 

254 4 

Vs-N 

7 609 

252 8 

Vi<-N 

7 713 

251 2 


(J ikowkin, I c ) 

C lystxllizcs it 4° with lOH 0 
Bromine chloride, BiCl 
Sol m HiO, CS , Lthei, ttc 
Bromine fluoride, Bi Fj 

1 nines m the iii Deconij) by H () (1 e'- 

he lu C R 1905, 141 1019 ) 

Bromine oxides 

\() oxides e)f biejiniue ut kno\Mi iii the fite 
st ite See h>])e)bi<>ine)Us, bioimc, and pei- 
bioinie le ids 

Bromindic acid 

Ammonium bromindate, (NHdjliJhe 

less sol in colei HO thin the K silt 
(Bn nb iiirn, Ze it Choni 1866 22 ) 

\ (ly bol in eold H O (Giitbiei, B 1909, 
42 1910 ) 

Caesium bromindate, Cs liBir 

Sol in H/) (Gutbicr, B 1909, 42 mi ) 
Potassium bromindate, K^HBrc 

Model itdy sol in cold, moie easily m hot 
H () 


Rubidium bronuridate, Rb2lrBr6 
Very sol in cold HoO Sol m hot il 

HBr+Aq (Gutbier, B 1909, 42 3911 ) 

Sodium bromindate 
Dehquescent Easily sol m H2O, alco 

or ether 

Brommdous acid, H6lr2Bri2 +6H2O 
Easily sol in H 0 , alcohol, or ether (B r- 

baum, 1864 ) 

Ammomum brommdite, (NH4)6lr2Bri2 +P 3 
Difficultly sol m H2O (Bimbaum ) 

Potassium brommdite, K6lr2Bri2+6H20 
Efflorescent Sol in H2O 

Silver brommdite, Ag6lr2Bri2 
Ppt In sol in H2O or acids 

Sodium brommdite, Na 6 lr 2 Bri 2 + 24 H 20 
Effioiescent Very sol in H2O 

Bromocarbonatoplatindiamme cart n- 
ate, ^?»[Pt(N2Ho)j2(COs)j+4H20 
Ppt 

Bromocarbonatoplatindiamme carbonati 
bromoplatine^iamme mtrate, 

^®;[Pt{N2H6)J, (003)2, 2Bi2Pt(NI ) 
(MOa)^ 

Broinochloroplatinc?zamine chloride, 
gjPt(N H,) Cl 
Very si sol m IBO (Cle v( ) 


— chlorobromide, Ft jj 
Veiy si sol in H O 
Bromochlororoplatimc acid 

Potassium bromochloroplatinate, K PtC 
(Pitkin J Am Chem Soc 2 40S ) 


Bi 

9(), 

ich 


Mixture (Herty 1 Am Chein Soc ] 

18 130) 

K2ptCl4Bi2 SI sol m cold HO 1 
more sol m hot H2O (Pitkin ) 

Mixture (Heity ) 

J\ PtClsBia As ibove 
Jx PtCl Br^ (Pigion, \ cli 1^91, ( 2 

488) 

Jx PtClBi (Pitkin ) 

Bromochroimc acid 
Potassium bromochromate, KCiOiBi = 
CK)2(Bi)0]x 

Decornp by H^O (H<int/e, J pr ( ) 4 
225 ) 
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Dzbromochroimum chloride, 

[Cr(H20)4Br2lCl+2H20 
Ppt Nearly insol in fuming HCl (Bjer- 
rum, B 1907, 40 2918 ) 


Bro^nohydroxyloplatlnd^amlne bromide, 

Very si sol in HoO (Cleve ) 

chlonde, ^ PtCNaHeCl), 

Sol in H 2 O (Cleve ) 

nitrate, ^ Pt(N2H„NO»)2 

Very si sol in cold, moderately sol in hot 
H 2 O (Cleve ) 


Bromohydroxyloplatinwonodtamine 

Tii+ra+A P+ (^P^3)iN08 I TT 

nitrate, QjjPt NH 3 NO 3 
Easily sol in H 2 O (Cleve ) 


Bromomercurostilphurous acid 


Bromomolybdenum phosphate, 

Br4Mo3H4(P04)2 

Precipitate Insol in H 2 O (Atterberg ) 

Bromomolybdenum sulphate, Br 4 Mo 3 S 04 + 
3H2O 

Precipitate SI sol in boilmg H 2 SO 4 
(Atterberg ) 

JD^bromomolybdous acid, MoOBr (OH) + 

Sol m H 2 O Very hydroscopic (Wein- 
land, Z anorg 1905, 44 86 ) 

Teirahtomomolyhdons acid, MoBr^COH)^ 
2H2O 

Sol in H 2 O Hydroscopic (Weinland, 

I c ) 

jD 2 ammomum pewiabromomolybdite, 

MoBi60(NH4)2 

Hydioscopic Sol in HaO (Weinland, 

I c ) 


Anunomum bromomercurosulphite, 

NH4S03HgBr 

Sol m H 2 O (Barth, Z phys Ch 9 215 ) 

Potassium bromomercurosulphite, 

KSOaHgBr 
Ab above (B ) 

Bromomolybdenum bromide, 

Br 4 Mo 3 Br 2 = molybdenum dtbromide, 
MoBr^ 

Insol in H 2 O 01 acids, or even in boiling 
aqua legia Lisily sol m dilute, decomp by 
cone ilkahes+Aq (Blomstrand, J pr 82 
436) 

Bromomolybdenum chlonde, Br 4 Mo 3 Cl 2 + 
3H 0 

Iiibol m Kids (Blornstiand ) 

Bromomolybdenum chromate, Bi 4 Mo 3 Cr 04 + 
2H 0 

Insol in (hi icids Sol m hot cone HCl 
-1-Aq Insol in ilk ili ( Inornate s+Aq (At- 
tcib( ig ) 

Bromomolybdenum fluoride, BuMoah^d- 

m/) 

Insol in li (' (Att( ibdg ) 

Bromomolybdenum hydroxide, Bi4Moa(01I)2 
Coin})l( t( ly bol in ilk iIk s if not lu iUkI ov( 1 
90° (\tt(ih(rg) 

-fiHiO 
■+SH O 

Bromomolybdenum iodide hydroxide, 

2Br4Moj2, Bi4Mo3(OH)2+8H O 
Precipitate (Blomstrind, J pr 77 92) 

Bromomolybdenum molybdate, Br 4 Mo 3 Mo 04 
Precipitate (Atterberg ) 


D^cseslum pe7ziabromomolybdite, 

MoBr60Cs2 

Hydroscopic Sol in H 0 (Weinland, 

I c ) 

Calcium ^cirabromomolybdite, (MoBr 40 ) 2 Ca 
+ 7 H 2 O 

Hydroscopic Sol in H 2 O (Weinhnd, ? 

Mowolithium ieimbromomolybdite, 
MoBr4(OLi) +4H2O 

Hydioscopic Sol in H 2 O (A\'emland, 

I c) 

Magnesium pew/«bromomolybdite, 
MoBr6(OMg)+7H20 

Hydioscopic Sol in H O (Weinland, 

/ c) 

AJ o;/opotassium U/rahromomolyhdite, 
MoBr4(OK)+2H O 

Hydioscopic Sol in HO (W(inUnd, 

/ O 

/^ipotassium yi( j^/nbromomolybdite, 
MoBr^OKa 

Hydioscopic Sol in HO (Wtinlind, 

/ c) 

Dirubidium pf //h/bromomolybdite, 
MoBuOKba 

Hydiobcopic ‘^ol in HO (Wiinlind, 

/ c) 

Bromomtratoplatmd^aimne mtrate, 

Bi p, N^HoNCh 
NO 3 ^ N IleNOg 

Dtcoinp by H O (Chvi ) 

sulphate, Pt(NjHi) SO 4 + H O 

SI sol inHaO 
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BROMONITRITOPLATINAMINE NITRITE 


Bromomt^toplatlnsem^d^amlae rutnte, 

NO Br2pt(NH3)2N02 
SI sol in H 2 O (Blomstrand ) 

Bromomtrous acid 

Platinum silver bromonitrite, PtAg2Br2(N02)4 
Ppt (Miolati, Gazz ch it 1900, 30 588 ) 

Bromopalladic acid 

Ammomum bromopalladate, (NH4)2PdBr6 
Difficultly sol in cold H 2 O Decomp by 
hot H 2 O and by hot cone H 2 SO 4 (Gutbier, 
B 1905,38 1907) 

Caesium bromopalladate, Cs 2 PdBr 6 
Difficultly sol in cold H 2 O Decomp by 
hot H.0 or by hot cone H 2 SO 4 (Gutbier, 
I c) 

Potassium bromopalladate, K 2 PdBr 6 

Difficultly sol in cold H 2 O Decomp by 
hot H 2 O or by hot cone H 2 SO 4 (Gutbier, 
I c) 

Rubidium bromopalladate, Rb 2 PdBr 6 

Insol in cold H 2 O Decomp by hot H 2 O 
or by hot cone H 2 SO 4 (Gutbier, I c ) 

Bromopalladious acid 

Ammomum bromopalladite, (NH 4 ) 2 PdBr 4 
Very stable Sol in H 2 O (Smith, Z 
anoig 1894, 6 381 ) 

Very sol m cold H 2 O 

Can be cryst from a very small amount of 
hot H 0 (Gutbier, B 1905, 38 2387 ) 

Barium bromopalladite 

Not dehquescent Sol m H 2 O (v Bons- 
dorff ) 

Caesium bromopalladite, Cs 2 PdBr 4 
Very sol in H 2 O (Gutbier, B 1905, 38 
2388 ) 

Manganese bromopalladite, MnPdBr4 
Sol in H 2 O and alcohol (v Bonsdorff ) 
+7HD Very sol in H 2 O (Smith, Z 
anorg 1894, 6 382 ) 

Potassium bromopalladite, K PdBi 4 
Easily sol in H 2 O (Jounnis, C R 96 
295 ) 

Very stable Sol in H 2 O (Smith, Z 
anorg 1894, 6 381 ) 

-|-2H O Unstable in the air (Smith, / r ) 

Rubidium bromopalladite, Rb 2 PdBr 4 
Can be cryst from a very small amount of 
hot H 2 O (Gutbier, B 1905, 38 2188 ) 

Sodium bromopalladite, Na2PdBr4+4J^H20 
Very dehquescent Sol m H 2 O (Smith, 
I c) 


Strontium bromopalladite, SrPdBr 4 + 6 H 20 
Stable in the air Very sol m H 2 O (Smit , 
I c) 

Zme bromopalladite 

Sol in H 2 O (v Bonsdorff ) 

Bromophosphatoplatind2amine phos- 
phate, BrPt(N2H6)2+2H«»0 
\ / 

PO 4 

SI sol inHzO (Cleve) 

Bromophosphonc acid 

Thorium bromophosphate, ThBr4 
3(3Th02, 2 P 2 O 6 ) 

Insol in most acids and in fused alk 1 
carbonates Decomp by long boiling wj 1 
cone 112804 (Colam, C R 1909, 149 20 ) 

Bromoplatmanune bromide, 

Br2Pt(NH3Br)2 

SI sol in H 2 C (Cleve, Sv V A H 10, 
31) 

mtnte, Br 2 Pt(NH 3 N 02)2 

Very si sol m H 2 O (Cleve ) 

Bromoplatmd2aimne bronude, 

Br2Pt(N2H6)2Br2 

Only si sol m hot H 2 O (Cleve ) 

cblonde, Br2Pt(N2Hc)2Cl2 

Very si sol in H 2 O (Cleve ) 

d^cllromate, Br2Pt(N2H6)2Ci20 

SI sol inH20 

mtrate, Br2pt(N2HcN03) 

SI sol in cold, rathei easily bol m hot H ' 
(Cleve ) 

phosphate, Bi2Pt[N2H,P02(()H) ] -f 

2 H 2 O 

Rathci ( ibily sol in hot FI () (Citvc ) 


sulphate, Br2Pt(N Ho) SOi 

Vciy si sol 111 H2O 


Bromoplatmmo?iodzaimne nitrate, 


Bi Pt 


(NHOiNO, 


NIUNO, 
isily sol in H2O 


+ H 0 


sulphate, Bi S( ) , + H ( ) 

Mod(i itily sol in II C (Ch v( ) 


Bromoplatinsmidz amine bromide, 

Br,Pt(NH02Br 
SI sol in cold H2O (Clov( ) 


Bromodzplatindiamine anhydromtrate 

3 p (N2Hr)2^N03)2 
Br 2 Bt 2 (NH 3 NH 2 ) 

Sol inHNOj+Aq 
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B^omo<i^platlnd^aln^ne chlonde, 
Br2Pt2(N2He)4Cl4 
Ppt (Cleve ) 

nitrate, Br 2 Pt 2 (N 2 H 6 ) 4 (N 03 ) 4 + 2 H 20 

Moderately sol m hot H 2 O 

sulphate, Br 2 Pt 2 (N 2 H 6 ) 4 (S 04 ) 2 + 2 H 20 

Ppt (Cleve ) 

Bromoplatmic acid, H2PtBr6-t-9H20 
Very deliquescent, and sol m H 2 O, alcohol, 
ether, chloroform, or acetic acid (Topsoe, 
J B 1868 273 ) 

Ammonium brcmoplatmate, (NH 4 ) 2 ptBr 6 
Sol in 200 pts H 2 O at 15® (Topsoe ) 

100 pts (NH4)2PtBr6+Aq sat at 20® con- 
tain 0 59 pt dry salt (Haiber«tadt, B 17 
2965 ) 

Barium bromoplatmate, BaPtBr6+10H2O 
SI deliquescent Very sol in HoO 

Caesium bromoplatmate, Cs 2 PtBr 6 
SI sol in dll HBr+Aq (Obermaier, 
Dissert ) 

Calcium bromoplatmate, CaPtBr6-l-12H20 
SI deliquescent Very sol in H 2 O 

Cobalt bromoplatmate, CoPtBr6+12H20 
Deliquescent 

Copper bromoplatmate, CuPtBrfi-fSHiO 
Very deliquescent, sol in H 2 O 

Lead bromoplatmate, PbPtBie 
Easily sol m H 2 O, but decomp by large 
amount 

Lead /c/rabromoplatmate, [FtBi 4 (OH) 2 ]Pb, 
PbOH 

Insol in HO (Mioliti, C C 1900, II 
SIO) 

Magnesium bromoplatmate, MgPtBir + 
12H2(' 

Not (1( Ii(iu(s( ( nt 

Manganese bromoplatmate, 

()li 0 

Sol 111 II 0 
+ 12H2() Sol in H 0 

Mercuric h It ^bromoplatmate, 

[PtBi4(OH) ]H^ 

Insol in HO (Mioliti, C C 1900, 11 

SlO ) 

Nickel bromoplatmate, NiPtBi, -{-1211 0 
Deliquesc ( nt 

Potassium bromoplatmate, K PtBu 

Si bol in H 0 Insol in alcohol (v 
BonsdorfT, Pogg 19 144 ) 


Sol in 10 pts boiling H 2 O (Pitkin, C N 
41 218) 

100 pts K 2 PtBr 6 -|-Aq sat at 20® contain 
2 02 pts dry salt (Halberstadt, B 17 2962 ) 

Praseodymium bromoplatmate, PrBrsjPtBra 
+IOH 2 O 

Dehquescent, very sol in H 2 O, sol in HBr 
(Von Schule, Z anorg 1898, 18 353 ) 

Rubidium bromoplatmate, Rb 2 PtBr 6 
SI sol in dll HBr-fAq (Obermaier 
Dissert ) 

Silver bromoplatmate, Ag 2 ptBie 
Insol in H 2 O (Miolati, C C 1900, II 
810) 

Silver feirabromoplatmate, [PtBr 4 (OH) ]Ag 2 
Ppt , insol in H 2 O (Miolati, I c ) 

Sodium bromoplatmate, Na2PtBi6+6H20 
Easily sol in H 2 O and alcohol 

Strontium bromoplatmate, SrPtBr6+10H2O 
SI deliquescent Very sol in H 2 O 

Thallium ^etrobromoplatmate, 

[PtBr 6 (OH) 2 ]Tl 

Insol in H O (Miolati, C C 1900, II 
810) 

Ytterbium bromoplatmate, ybBr3,3H PtBrt, 
-faOHsO 

Ppt (Cleve, Z anorg 1902, 32 13S ) 

Zme bromoplatmate, ZnPtBn -i-12H20 
Sol in H 2 O 

Bromoplatinocyanhydiic acid, 

H2Pt(CN)4Bi 

Sec Perbromoplatmocyanhydnc acid 

Potassium bromoplatmocyanide, 5l\ 2 pt f C N ) 4 
K Pt(CN)4Bi -hlSH20 
Sol in H 0 

Bromoplatinous acid 

Potassium bromoplatinite, K2ptHr4+2H (' 
Ixtunioly sol in H 2 D (Billin inn ind 
doibcn B 190^,36 I'ibb ) 

Bromopurpureochromium bromide, 

BiCi(NHOfBi 

l<ss sol 111 HO thin chloioiiiii pun o 
ohioiniuin (hloiidi (loigtnstn, I jir i2) 
26 SI) 

bromoplatmate, BiCi (NHOrBtHii 

( J 01 gt ns( n, / O 

chlonde, BiCi (NHdbCL 

More sol in H 0 than tin bioinuli 
(Jorgensen, I c ) 
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BROMOPURPUREOCHROMIUM CHROMATE 


Bromopurpureochromium chromate, 

BrCr(NH3)6Cr04 
Precipitate (Jorgensen, I c ) 

mtrate, BrCr(NH 3 ) 6 (N 03)2 

More sol than bromide and less than 
chloride (Jorgensen, I c ) 

Bromopurpureocobaltic bromide, 

CoBr(NH3)5Br2 

Sol in 530 pts H 2 O at 16* Insol in 
alcohol, NH 4 Br, KBr, or HBr+Aq More 
sol m hot H 2 O containing a little HBr (Jor- 
gensen, J pr (2) 19 49 ) 

Bromopurpureocobaltic mercuric bromide, 
CoBr(NH3)6Br2, 3HgBr2 
More sol in H 2 O than the corresponding 
HgCh salt ( J ) 

bromoplatmate 

Very si sol m cold H 2 O (J ) 

chlonde, CoBr(NH3)6Cl2 

Difficultly sol in cold H 2 O, but much more 
easily than the bromide Insol in dil HCl -f- 
Aq, and m alcohol 

mercunc chloride, CoBr(NH 3 ) 5 Cl 

SHgCb 
SI sol in H 2 O 

chloroplatinate 

Nearly or quite msol in H 2 O (J ) 

— ^ chromate, CoBr(NH 3 ) 6 Cr 04 
Nearly insol m H 2 O 

dithionate, CoBr(NHs) 6 fe 206 

Nearly msol m H 0 

fluosilicate, CoBr(NH 3 ) 6 biIf 

Veiy tol sol in cold HiO, msol m alcohol 

mtrate, CoBr(NH 3 ) 6 (N 03)2 

More bol m HjO than the biomidc, but 
less than the chlonde Wholly msol in dil 
HNO + A.q 01 alcohol 

oxalate, CoBifNHJ C O 4 

Nearly msol m HjO 

sulphate, CoBi (NHj) 5 b(b 

Can be eiystalliztd fioin V(i\ chi 112 ^ 04 - 1 * 
Aq Insol m alcohol 
H-hH O Fffloiescc nt 

Bromopurpureorhodium bromide, 

BrRh(NH3)6Bi 

Much less easily sol in H 0 th in the c hloio 
chloudc Insol in dil HBr+Aq iiid ilcohol 
(Joigensen, J pi (2) 27 433 ) 

bromoplatmate, 13iHh(NHj)6PtBif 

Almost msol in H 

fluosilicate, BiRlRNIOsSilq 

bl sol m H2O Sol m boiling I\ lOH-j-Aq 
as roseo salt 


Bromopurpureorhodium mtrate, 

BrRh(NH3)6(N03)2 

SI sol in H 2 O, but much more sol than le 
bromide 

Bromorhodous acid 
Ammomum bromorhodite, (NH 4 ) 2 RhBr 6 
Sol in H 2 O (Goloubkine, Chem i c 
1911, 100 (2) 45 ) 

Sol in H 2 O (Gutbier, B 1908, 41 215 
Banum bromorhodite, BaRhBrs 
Sol in H 2 O (Goloubkine, I c ) 

Caesium bromorhodite, Cs 2 RhBr 6 
Difficultly sol m H 2 O (Gutbier, I c) 

Potassium bromorhodite, K 2 RhBr 6 
Very sol in H 2 O (Goloubkine, I c ) 

Sol in H 2 O (Gutbier, I c ) 

Rubidium bromorhodite, Rb 2 RhBr 6 
Sol m H 2 O (Goloubkine, I c ) 

Difficultly sol in H 2 O (Gutbier, I c 

Sodium bromorhodite, Na 2 RhBr 6 
Very sol in H 2 O (Goloubkine, I c ) 
Bromoruthemc acid 
Potassium bromoruthenate, K 2 RuBr 6 

Very sol m H 2 O (Howe, J Am Cl m 
Soc 1904, 26 946 ) 

Potassium a^?/obromoruthenate, 
K2Ru(H20)Br6 
Ppt (Howe, I c ) 

Rubidium bromoruthenate, Rb RuBpr 
Sol m H 2 O (Howe, I c ) 

Rubidium aguobromoruthenate, 
Rb2Ru(H20)Bi5 
Ppt (Howe, I c ) 

Bromoruthemous acid 

Caesium bromoruthenite, GsUuIii -fil ( 

Ppt (IlowCjJ Am Chem Soc !<)() 26 

945) 

Potassium bromoruthenite, K KuBu 

Very sol m H () witli dccomp Vci sol 
in dll HBi (Howe , I ( ) 

Rubidium bromoruthenite, Id) HuHi f 
Sol III dll HHi (Howe / ( ) 

Bromoselenic acid 
Ammonium bromoselenate, (MI4) S( Hi 
Sol in II 2 O with clc comp (Muthmiii incl 
Sc h del, n 26 lOOS ) 

Caesium bromoselenate, Cs Sc lip 
Si sol in HO (Icnhci J \m ( urn 
Soc 1S9S, 20 571 ) 

Potassium bromoselenate, K Sc Bp 
As NHi s lit (M and S ) 
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Rubidium bromoselenate, Rb 2 SeBr 6 

Less sol in H 2 O than K salt (Lenher, I c) 

Bromop?/roselemous acid 

Ammomum bromop 2 /?^eselemte, NH 4 Br, 2Se02 
+2HO 

More easily sol in H 0 than corresponding 
01 compound (Muthmann and Schafer, B 
1893, 26 1014 ) 

Potassium bromop 2 /?’oselemte, KBr, 2 Se 02 + 
2H2O 

Sol in H O (Muthmann and Schafer, B 
26 1008) 

Bromosmic acid ' 

Ammonium bromosmate, (NH4)20sBr6 
Only si sol in H 2 O (Rosenheim, Z anorg 
1899, 21 135 ) 

Caesium bromosmate, Cs20sBr6 
Nearlv insol in H 2 O and dil HBr (Gut- 
bier, B 1913, 46 2103 ) 

Potassium bromosmate, K20sBr6 
Only si sol in H 2 O (Rosenheim, I c) 

Rubidium bromosmate, Rb20sBr6 
Difficultly sol m H 0 and in dil HBr 
(Gutbier, I c ) 

Silver bromosmate, Ag20sBr6 
Ppt insol m H 2 O (Rosenheim, I c) 


Manganous bromostannate, MnSnBre-h 
6 H 2 O 

Deliquescent (Raymann and Preis ) 

Nickel bromostannate, NiSnBr 6 +SH 20 
Deliquescent (Raymann and Preis ) 

Potassium bromostannate, K SnBre 
Sol in H 2 O (Topsoe ) 

Rubidium bromostannate 
Sol m H 2 O (Raymann and Preis ) 

Sodium bromostannate, l\a SnBr 6 + 6 H 20 
Not dehquescent, but extremely sol in 
H 2 O (Seubert, B 20 796 ) 

Strontium bromostannate, SrSnBre+GH 0 
Very hydroscopic, and sol in H 0 (Ra>- 

mann and Preis ) 

Bromosulphatoplatm^iiamme sulphate, 

4 

Rather easily sol in hot H 2 O 

Bromosulphobismuthous acid 

Cuprous bromosulphobismuthite, 2 Cuo&, 
B 12 S 3 , 2 BiSBr 

Stable in the air and msol m HoO at ord 
temp Partially decomp by boihng H 2 O 
Decomp by mmeral acids with the evolution 
of H S (Ducatte, C R 1902, 134 1212 ) 


>Pt(N 2 H 6 ) SO 
^gj>Pt(N2H6)2SO 


Sodium bromosmate, Na20sBro+4H20 
Sol in H 0 (Rosenheim, I c ) 

Bromostanmc acid, H 2 SnBr 6 -1-8H O 
Veiy (h liqucbcc nt vSol m H^O (Seubert, 
B 20 794 ) 

Ammonium bromostannate, (NH 4 ) SnBro 
Vciy d( Iu|utbC( nt, and sol in H 2 O (Ray- 
mann ukI Puis, \ 223 323 ) 

Caesium bromostannate 

Sol in II 0 (K lyni inn and Pi (is ) 

Calcium bromostannate, C iSul3i6-|-()H O 
V(i\ il( lupK s< ( lit Sol in HO (Ray- 
m inn ind Pn is ) 

Cobalt bromostannate, CoSnBo -f-lOH O 
D( li(iu< s( ( nt (Riyininii indPi(is) 

Ferrous bromostannate, I c SaBid-pOH 
D( 1 kiU( s( ( nt (R lyinarin and Pn is ) 

Lithium bromostannate, 1 1 SnBi( -j-bll O 
IxtnnKly (h liqiK sc( nt (Ictcui, C R 
113 541 ) 

Magnesium bromostannate, MgSnl3i(i-f- 
IOH 2 O 

Dcliqiic bccnt (Ra> mann and Preis ) 


Lead bromosulphobismuthite, PbS,Bi & 3 » 
2BiSBr 

Insol in H 2 O Decomp by boiling H 2 O 
Decomp by dil mineral acids \iith evolution 
of H 2 S (Ducatte, I c ) 

Bromotantalum bromide, (Ta6Biio)Br + 
7H2O 

Stable in the air vhen in the solid state 
Sol in H 2 O without decomp Sol m prop\ I 
alcohol (Chapin, J Am Chem Soc 1910, 
32 328) 

Bromotantalum chloride, (Ta 6 Bri 2 )Cl -f 
7HO 

(Ch ipiri, I c ) 

Bromotantalum hydroxide, (TaeBii )(OH) 2 -|- 
lOH O 

SI bol m HCl St ibU in the air b( 1cm 
100 ° 

Sol m alcohol Insol m tthei (Chipin 
I c) 

Bromotantalum iodide, (labBii jl +7H 0 
(Chapin, I c ) 

Bromo telluric acid 
Ammomum bromotellurate, (NH4)5reBi6 
Less sol in H 0 than K salt (Muthmann 
ind Schmidt, B 1893, 26 1011 ) 
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Csesmm bromotellurate, Cs 2 TeBr 6 
Decomp by H 2 O 

too pts HBr+Aq (sp gr 1 49) dissolve 
0 02pt at 22° 

100 pts HBr+Aq (sp gr 1 08) dissolve 
0 13 pt at 22° 

Insol in alcohol (Wheelei, Sill Am J 
146 267) 

Potassium bromotellurate, K2TeBr6+3H20 
Sol m little, decomp by much H 2 O (v 
Hauer) 

Contains 2 H 2 O (Wheeler, Sill Am J 
146 267 ) 

Efflorescent 

100 pts HBr+Aq (sp gr 1 49) dissolve 
6 57 pts at 22° 

100 pts HBr+Aq (sp gr 1 08) dissolve 
62 90 pts at 22° 

Anhydrous Stable on air (Wheeler ) 

Rubidium bromotellurate, RboTeBre 

Sol in a little hot H 2 O, but H 2 Te 03 sep- 
arates on coohng 

100 pts HBr+Aq (sp gr 1 49) dissolve 
0 25 pt at 22° 

100 pts HBr+Aq (sp gr 1 08) dissolve 
3 88 pts at 22° (Wheeler ) 

Bromotetramme chromium bromide, 

CrBr(NH3)4Br2+H20 
Easily sol m H 2 O (Cleve ) 

chloride, CrBr(NH 3 ) 4 Cl +H 2 O 

Sol m H 2 O (Cleve ) 

sulphate, CrBr(NH 3 ) 4 S 04 +H 20 

Easily sol in H 0 (Cleve ) 

Bromotetramme cobaltic sulphate, 

BrCo(NH 3 ) 4 S 04 , or Br Co 2 (NHd 8 (S 04 ) 
Sol in H 2 O (Vortmann and Blasbcrg, B 
22 2652 ) 

Cadmium, Cd 

Not attacked by H 2 O Sol in HCl, 01 dil 
H 2 S 04 +Aq, but more ( xsily in HN(>i+Aq 
Sol in HC 2 H 3 O +Aq 
Chemically pure Cd like Zn is ilmost insol 
m dll acids, with the t\(oi)tion of HNOj 
(\\eeron, B 1891, 24 17<)S ) 

Sol m HClOj+Aq without ( volution of ll 
(Hendrixson, J Am Chim So( 1904, 26 
75b ) 

Cadmium is sol in molten CdCl ind c ui 
be recryst thertfioin (Amibuh, Z inoig 
1901, 28 42 ) 

I rom 4 g Cd in g moltf ri CdCI it 650° 
2 197 g weie dissolved in Vz hi (lldfcii 
stem, Z anorg 1900, 23 295 ) 

Moderately quickly sol in K S ()s+A(i 
More slowly sol in (NH4) S^Os+Aq (I ivi, 
Gazz ch it 1908, 38 (1) 5S1 ) 

Sol in (NH 3 ) 2 ^ Os+Aq without evolution 
of gas (Turrentme, J phys Chem 1907, 11 
627 ) 


Sol m sulphostannates+Aq (Storch, I 
1883, 16 2015 ) 

cem olac acid dissolves 0 0293 g Cc n 
6 days (Gates, J phys Chem 1911,16 1-* ) 
Not attacked by sugar solution (K n 
and Berg, C R 102 1170 ) 

Cadmium amalgam, Cd 2 Hg 7 
Stable from 0°-44° Can be cryst fi 
Hg without decomp if temp does not exc 
44° (Kerp Z anorg 1900, 26 68 ) 

Cadmium amide, Cd(NH 2)2 
Decomp by H 2 O (Bohart, J phys Ch n 
1915, 19 543 ) 

Cadmium arsenide, CdsAs 
(Descamps, C R 86 1022 ) 

Cd 8 As 2 Sol in dll cold HNOs Attac d 
by aqua regia (Granger, C R 1904, 8 

575) 

Cadmium azoimide, Cd(N 3)2 
Ppt (Curtius, J pr 1898, (2) 68 294 

Cadmium subbromide, Cd4Br7 
Decomp by H 2 O (Morse and Jones, n 
Ch J 1890, 12 490 ) 

Cadmium bromide, CdBr 2 
Deliquescent Very sol in H 2 O 


Solubility in H O at t° 



% CdBr 

t 

V r<ii 

—4 

32 0 

48 

bO ( 

—1 

M 7 

71 

61 

+1 

36 3 

104 

61 > 

2 

3b 0 

155 

6^ 

9 

41 9 

170 

()5 

14 

4b 0 

215 

()<) < 

25 

52 6 

2^2 

70 


59 6 

245 

71 ' 


Solid phas( above 100° is Cdlii +P II ) 
(t^t 11(1, A eh 1S94 (7) 2 541 ) 
tSa also tuidir CdBij + H () ind Cdll + 
4H 0 

Sp gi of Cdlh + V(| it 19 )° (ont di ig 


5 

10 

15 

20 

25 % 

C( 

1 04^ 

1 090 

1 141 

1 199 

1 2()() 


ii) 

T) 

40 

15 

50 ^ , 

( (i 

1 ^2b 

1 400 

1 4S1 

1 57 s 

1 ()S() 


( Ki( nu IS ( il( 

ul lt( ( 

1 l)\ ( «( 1 

1 1 ( h / 

in 


280 ) 

CdBi +A(i ( ont lining 1S()()'^ ( dlS 1 is 
sp gi 2()°/2()° = l 1 ^7S 

CdBi + Vci ( ont lining 21 19% CdHi us 
sp gi 20°/2() =1 H)t)() 

(I ( B1 UK ind Rohl ind, / ph>s Cli 9(), 
19 2S2) 

Sp gi of CdBi +\(i ( ont lining ^5 1% 

CdBr 2 = 142B it 19 4°/4° (Hillwuh W 
Vnn 1S99, 68 27 ) 
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Sp gr of CdBr 2 H-Aq at 1874° 

%CdBr2 33 289 23 973 20 552 11983 
Sp gr 1 384 1 252 1 209 1 112 

%CdBr2 6 543 3 734 1927 

Sp gr 1 106 1 030 1 017 

(de Muynck, W Ann 1894, 53 561 ) 

Sp gr of CdBr 2 +Aq at 18° 

% CdBra 1 5 10 15 20 

Sp gr 1 0072 1 0431 1 0907 1 1432 1 1991 

% CdBra 25 30 35 40 43 

Sp gr 1 2605 1 3296 1 4052 1 4915 1 5467 
(Grotrian, W Ann 1883, 18 193 ) 


Sp gr of CdBr 2 +Aq 


% CdBra 


Sp gr at t® 

Sp gr at 18 

0 0324 

17 90 

0 99901 

0 99900 


22 75 

0 99702 


0 0748 

17 23 

0 99949 

0 99935 


21 50 

0 99863 


0 154 

17 67 

1 00008 

1 00002 


23 10 

0 99896 


0 253 

17 23 

1 00119 

0 00100 


22 95 

0 99986 


0 506 

18 07 

0 00308 

1 00310 


22 65 

1 00212 ! 


1 013 

18 00 


1 00750 


(Wershofen, Z phys Ch 1890, 6 493 ) 


Sp gi of CdBij+Aq at 20° 


Normality of 
CdBra +Aq 

%CdBr 

&p gr 

2 774 

46 574 

1 6198 

1 997 

37 53 

1 4469 

0 971 

22 53 

1 2293 

0 5138 

i 12 46 

1 1211 


(Forchhoiiner, Z phys Ch 1900, 34 29 ) 


Insol m liquid NHs (Iranklm, Am Ch 
J 1898, 20 827 ) 

Sol m AlBrj (Isbekow, Z inoig 19H, 
84, 27 ) 

Sol in HCI + \q, alcohol, or 

( ther (Bcithdiiot, A ch 44 ^87) 

Sol in 0 94 pt HO, M ptb ibs alcohol, 
250 pts <th(i, ind 1() pts ih ohol-( thei (1 1) 
(Icier, Dingl 221 89 ) 

\ii CdBijisbol in ICC tone (King 

and M I li oy ) 

1 g CdBii IS sol in ()4 5 g icctonc at 18° 
8p gi of sit solution 18°/4° = 0 8071 (N ui- 
inanii, B 1904, 37 4H7) 

Sol in idtoiK (hidmiim, C C 1899, 
II 1014) 

lubol in iniistud oil (Mathews, J phys 
Ch( m 1905, 9, ()47 ) 

Difhcultly sol m methyl acet itf (Nau- 
mann, B 1909, 42, mO ) 

Insol in ethyl aeetatc (Nauinann, B 
1910, 43 314 ) 

Sol in ehinoline (Bcekmann and Gabel, 
Z anorg 1906,61 236) 

100 g benzonitnle dissolve 0 857 g CdBr^ 
at 18° (Naumann, B 1914, 47 1370 ) 


Mol weight determined in piperidine 
(Ferohland, Z anorg 1897, 16, 17 ) 

+H 2 O Solubility m H 2 O 
100 g of the sat solution contain at 
35° 40° 45° 60° 80° 100° 

60 29 60 65 60 75 61 10 61 29 61 63 g CdBra 
(Dietz, Z anorg 1899, 20 261 ) 

H-l^HgO (fitard, A ch 1894, (7) 2 541 ) 
-1-41120 Efflorescent (Rammelsberg, 
Pogg 66 241) 

Solubility m H 2 O 

100 g of the sat solution contain at 
0° 18° 30° 38° 

37 92 48 90 56 90 61 84 g CdBra 
Sp gr of sat solution at 18° = 1 683 
(Dietz, Z anorg 1899, 20 261 ) 

100 g sat solution of CdBr2+4H20 m 
absolute alcohol contain 20 93 g CdBr 2 at 
15° 

100 g sat solution of CdBr2+4H20 in 
absolute ether contain 0 4 g CdBr 2 at 15° 
(Eder, Dingl 221 89 ) 

Cadmium hydrogen bromide 
Decomp by H 2 O (Berthelot, C R 91 
1024) 

Cadmium caesium bromide, CdBr 2 , CsBr 
Easily sol in H 2 O (Wells and Walden, Z 
anorg 6 270 ) 

CdBra, 2CsBr Decomp by H O into 
above comp (W and W ) 

CdBro,3CsBr Decomp by H 2 O into 
CdBra, CsBr (W and W ) 

Cadmium potassium bromide, CdBra, KBr -f- 

J^HaO 

Sol in 0 79 pt HaO at 15°, pptd by alcohol 
and ether (Eder, Dingl 221 89 ) 

+H 2 O Sol m HaO without decomp from 
0 4°-112 5° (Rimbach, B 190^, 38, 1554 ) 
100 ptb of the solution contain at 
0 4° 15 8° 50° 112 5° 

51 75 58 68 68 25 78 10 pts of the salt 

CdBi 2 , 4KBr bol m 1 40 pts HaO it 15°, 
pptd by alcohol and ether (Edei, Dingl 
221 89) 

Cannot be prep tied in i puio state as it is 
docomp by H 2 O below 160° (Rimbich, B 
1905, 38 1560 ) 

Cadmium rubidium bromide, CdBi , RbBi 
Sol m H O without dicomp from 0 4° to 
107 5° 

100 i)tb ot the solution coiit iin at 
0 4° 14 5° 49 2° 107 5° 

12 65 41 87 58 54 75 77 pts of tin bait 

(Rimbach, B 1905,38 1556 ) 

CdBra, 4HbBr Sol in HaO \\ithout 
deeomp from 0 5° to 114 5° 

100 pts of the solution contain at 
0 5° 13 5° 515° 114 5° 

47 95 55 17 68 82 79 04 ptfe of the salt 

(Rimbach, B 1905,38 1561 ) 
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Cadnumn sodium bromide, CdBr2, NaBr-f- 
2HH3O 

Sol at 15° in 1 04 pts H2O, 3 7 pts abs 
alcohol, and 190 pts ether (sp gr 0 729) 
(Eder, Dmgl 221 89 ) 

3CdBr2, 2NaBr+6H20 Stable in cone 
solutions and decomp only by great dilution 
(Jones and Kmght, Am Ch J 1899, 22 134 ) 

Cadmium bromide ammoma, CdBr2, 2NH3 
Can be crystaUized out of warm ]SrH40H-|- 
Aq (Croft, Phil Mag 21 356 ) 

CdBrg, 3NH3 (Tassily, C R 1897, 124 

1022) 

CdBr2, 4NH5 Decomp by H2O (Croft ) 

Cadmium broimde cupnc oxide, CdBr2, 
SCuO+SHaO (Mailhe, A ch 1902,(7) 
27 383) 

Cadmium bromide hydrazme, CdBra, 2N2H4 
Easily sol m NH40HH-Aq (Franzen, Z 
anorg 1908, 60 280 ) 

Cadmium bromide hydroxylamme, CdBra, 
2NH2OH 

Sol m hot H2O with formation of a basic 
salt Sol m dll acids Insol m alcohol and 
ether (Adams, Am Ch J 1902, 28 218 ) 

Cadmium sw6chlonde, Cd4Cl7 
Decomp by H2O and by acids (Morse 
and Jones, Am Ch J 1890, 12 490 ) 

Cadmium chloride, CdClo 
Sol at 20° 40° 60° 80° 100° 

in0 71 0 72 0 72 0 70 067 pts H2O 
(Kremers Pogg 103 57 ) 


Sat CdCla+Aq contains % CdCh at t° 


t® 

%CdCI 

t° 

%CdCl 

—7 

43 5 

120 

63 0 

+1 

47 6 

150 

64 8 

6 

49 7 

165 

68 2 

7 

51 3 

170 

68 4 

10 

51 6 

180 

70 1 

19 

52 7 

190 

71 9 

25 

52 9 

200 

72 0 

61 

57 9 

235 

76 0 

82 

58 8 

270 

77 7 


(Etard, A ch 1894, (7) 2 5i(> ) 


100 mol H2O dissolve at 
19 3° 29 7° 40 1° 54 5° 

10 94 12 74 13 15 U lb mol CdCl 
(Sudhaus, Miner Jahrb Bcil-Bd 1914, 37 
19) 

^ee also under CdCl -f H O, CdCl + 
2KH O, and CdCl +4H,0 

gp gr of CdCla-hAq containing pts CdCb 
to 100 pts H2O 

13 2b 9 41 pts CdCl , 

1 1068 1 21()b 1 3100 
55 8 72 5 114 2 pts CdCl 

I 4060 1 5060 1 726b 

(Kremeis, Pogg 103 57 ) 


CdCla+Aq contammg 8 91% CdCla las 
sp gr 20°/20°-l 0715 (Le Blanc nd 
Rohland, Z phys Ch 1896, 19 282 ) 

Sp gr of CdCla+Aq at room temp m- 
taining 

%CdCl 1109 16 30 24 786 

Sp gr 1 1093 1 1813 1 3199 

(Wagner, W Ann 1883, 18 266 ) 

Sp gr of CdCh+Aq at 18°/4° 

%CdCl2 57 524 41 547 29 977 

Sp gr 1 852 1 515 1 330 

% CdCh 21 431 14 761 

Sp gr 1 210 1 142 

(de Muynck, W Ann 1894, 63 561 

Sp gr of CdCU+Aq at 18° 

% CdCla 1 5 10 5 

Sp gr 10063 1 0436 10919 1 443 

% CdCls 20 25 30 5 

Sp gr 12007 1 2620 1 3305 X 075 

% CdCU 40 45 50 

Sp gr 1 4878 1 5775 1 6799 

(Grotrian, W Ann 1883, 18 193 ) 

Sp gr of CdChH-Aq at 25° 

Concentration of CdCb+Aq Sp gi 

1-normal 1 077 

V2- 1 039 

V4- 1 019 

Vs- 1 009 

(Wagner, Z phys Ch 1S90, 6 36 


Sp gr of CdCl H-Aq 


%CdC\ 


Sp at t 

sp gr t IS® 

0 0503 

17 59 

24 27 

0 99920 

0 997S1 

0 3910 

0 0999 

17 70 

22 Ob 

0 999()4 

0 99S33 

0 9958 

0 200 

IS 31 

24 00 

1 000 38 

0 99920 

1 0044 

0 399 

1() Sb 

24 21 

1 002^9 

1 0(M)8 3 

1 022 

0 599 

17 49 

25 12 

1 004(/(> 

1 002^8 

1 '039 

0 769 

17 5S 

21 76 

1 005S0 

1 004<M) 

1 1057 

0 997 

17 55 

19 65 

1 00754 

1 0071 3 

1 1075 


(Wdbhofcn / pbys f h 1S9(), 6 4 M 


Sp gr of CdCl +Aq it t 


t 

N >j III ilil \ ()1 

C dC 1 + V(i 

g ( <1( 1 in 

100 ot M IllllOIl 

" /t' ~ 

20 5 

3 SO 

44 42 

5645 

* 

2 61 

i4 22 

3941 

li 

1 7() 

25 90 

24 i5 

C( 

1 29 

19 91 

1977 

(t 

0 9 3 

14 SS 

1404 

u 

0 52 

S 84 

0801 


(Oppenheimer, Z phvs Ch 1898 27 454 ) 
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Sp gr of CdCla-f Aq at t° 


t° 

Concentration of CdCl +Aq j 

Sp gr 

22 

1 pt 

CdCL in 13458 pts H 2 O 

1 6128 

18 7 

1 - 

“ “ 2 7005 “ 

tc 

1 2896 

17 2 

1 “ 

“ “ 53 988 “ 

(C 

1 0155 

16 

1 “ 

“ “ 54 18 " 

iC 

1 0152 

17 

1 

“ “ 57 479 “ 

ti 

1 0136 

22 

1 ‘‘ 

“ “ 77 232 “ 

tc 

1 0076 


(Hittorf, Z phys Ch 1902, 39 628 ) 

Solubility in I\C14-Aq at t° 


1 

00 g H 0 dissolve 


1 

g CdCl g KCl 


19 3 

111 30 

CdCl +2J^H20 


69 59 6 70 

CdCl +2i^H20-l-CdCl2 
KCH-HaO 


26 98 11 09 

CdCh KCl+HaO 


11 61 30 04 

CdCl KCl+H O+CdCla a 
4KC1 ^ 


1 44 34 76 

CdCl 4IvCl+KCl 


33 94 

KCl 

29 7 

129 65 

CdCl 0 


97 63 0 70 

CdClo*+2J^H 0 


6S 25 7 OS 

CdCl 4-2 > H 04-CdCl2 

KCl+HO 1 


47 12 9 S9 

52 67 1 5 06 

24 26 16 10 
15 ')<) 25 97 

CdCl KCl+HO 


15 47 11 5S 

( (IC 0 KC l + H Od-CclCl 
4IvCl 


2 42 17 (>() 

CdCl 41cCI+KCI 


)7 21 

IvCl 

40 1 

1 > , S5 

( (K 1 d-lho / 


02 15 2 70 

( d( 1 hii 04 -c (ICl ' 

K( i + n 0 


51 <)() 11 5(M 

17 91 15 21 ' 

24 t5 21 71 
IS 97 15 51 

( d( 1 KC 1 1 II 0 


19 92 )7 0 > 

< i( 1 K( 1 1 n 0 H «ici . 

4K( 1 


2 9S 10 15 

( 1( 1 1K( 1 i-KC 1 


10 X) 

KC 1 

1 

-- ! 

11) <)0 

( (K 1 fll 0 


102 15 2 .2 

( d( 1 11104 c dC 1 

KC 14-11 0 


44 01 18 19 

( d( 1 KC 14-110 


2() 1 1 41 7S 

( lie 1 KC 14-0 od-cac I 2 
IKCl 


4 20 45 52 

(,1(1 IKCI4-KC1 


1 41 00 

KCl 


Solubility m NaCl+Aq at t° 


.00 g HzO dissolve ^ , 

— Solid phase 

g CdCh g NaCl 

111 30 CdCl8-i-2J^H20 

116 64 7 52 CdCl3+23^H20+CdCl2 

2NaCl+3H20 

85 15 12 19 CdCl 2NaCH-3H20 


CdCla+2>^H O 

:;i -f 2 HH 0 +cdc 

2NaCl+3H O 


|l00 g H 2 O dissolve 

g CdCh % 

NaCl 

111 30 
116 64 

7 52 ( 

85 15 
40 01 

5 96 

12 19 

25 67 

36 76 


35 84 

129 65 
132 67 

9 63 

123 54 
106 16 
91 10 
43 74 
9 43 

10 10 

12 92 

15 41 

27 46 
37 54 


35 88 

. 133 85 

137 03 
48 17 
13 31 

15 14 

29 50 
38 16 

36 18 

5 133 90 
140 42 

19 10 

52 76 
22 53 

32 97 
39 07 


^6 82 


CdCl2+H O 
ICl +H 0 +CdC 
2NaCH-3H20 


CdCl2 4-H20 
ICh+H 0+CdC 
2NaCl+3HiO 


(SudhiU':., Mum J ihih Bui -Bd 1914,37 
U) 


(Sudhius, Miner J ihib Bcil-Bd 1914, 37 

Iiisol ui SbCl, (Kldmnsuwic/, C A 

1909,269) ,, ^ 

Insol in liquid NIL (l^i iiikhii, Am Ch 

J 1S9S, 20 S27 ) , , , I , r r i 

Insol 01 bl sol in (thyl ilrohol, fuifuiol 
icotophe uoiK , ethyl inniKX hloi i( c tat( ‘^Ibyl 

oyinicetitc, (thyl oxiliti, (thyl nitrite, 
imyl nitrit( o-nitiotohu m , npdi- 

diiK, uul quinoline S(d i ^7 

hyd( (Iimoln, 1 phys Clmn \'J99, 3 46 1) 
Insol in inhydious ( llu i (Hinqx, Ch 
Z 1887,11,847 ) , , 

li( idily sol in ilfohol 

1(X) pts ibsohite methyl aUohol dissolve. 
1 71 pts CdCl 15 5" 

100 pts absolute e thyl alcohol e Wvc 152 
pts CdCU at 15 5" (dt Biuyri, Z phis Ch 
10 783) 

lOOg CclCh+CHsOH contain 1 CdCl 
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at the critical temp (Centnerszwer, Z phys 
Ch 1910, 72 437 ) 

Somewhat sol m acetone (Krug and 
M'Elroy ) 

Sol in acetone, insol in methylal (Eid- 
mann, C C 1899, II, 1014 ) 

Insol in methyl acetate (Namnann, B 
1909, 42 3790 ) 

Sol in ethyl acetate (Naumann, B 1904, 
37 3601 ) 

Difl5.cultly sol m ethylacetate (Naumann, 
B 1910,43 314) ! 

Sol in urethane (Castoro, Z anorg 1899, 
20 61 ) 

At 18®, 100 g benzonitrile dissolve 0 0b332 
g CdCh (Naumann, B 1914, 47, 1370 ) 

Insol in toluene (Baxter and Hines, Am 
Ch J 1904, 31 222 ) 

Sol in chinolm (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

+H 2 O Solubility m H 2 O 

100 g of the sat solution contain at 


10° 

20° 

40° 

60° 

57 47 

57 35 

57 51 

57 77 

80° 

100° 



58 41 

59 52 g 

CdCl2 



110® IS bpt of the sat solution 

(Dietz, Z anorg 1899, 20 257 ) 

Solubility in H 2 O 

100 g of the sat solution contain at 
—10° 0° 18° 30° 36° 

44 35 47 37 52 53 5b 27 57 91 g CdCL 
Sp gi of sat solution = 1 741 
(Dietz, Z anorg 1899, 20 257 ) 

+4H O Solubility in H 2 O 
100 g of the sat solution contain at 
—9° 0° +10° +15° 

43 58 49 39 55 58 59 12 g CdCl 
(Dietz, Z anorg 1899 20 257 ) 

+5H 0 (Worobieff, Z uiorg 189S, 18 
3S6) 

Cadmium hydrogen chloride, CdCL, 2HC1+ 
7H2O 

Decomp m an (Bcitholot, C H 91 
1024) 

Cadmium caesium chloride, CdCL, 2CbCl 
Easily sol m H 0 and dil HCl+Aq, insol 
in cone HCl+Aq (Godeffioy, li 8 9) 
Nearly msol m CsCl+Aq (Wells and 
Walden, Z anorg 5 266 ) 

CdCl , CsCI SI sol in ncaily insol 
in CdCb+Aq (Wells and W Uden ) 

Cadmium calcium chloride, 2CdCl , CaCl 2 + 
7HoO 

Rather deliquescent, and very sol in H 2 O 
When ignited is only si sol m H 2 O with 
evolution of heat (v Hauer, J pr 63 432 ) 
CdCb, 2CaCl2 + 12H 0 Very deliques- 

cent (v Hauer ) 


I Cadmium cobaltous chloride, 2CdCl2, CoCl 
+I 2 H 2 O 

I Deliquescent Sol in H 2 O (v Hauer, W 
A B 17 331 ) 

Cadmium cupnc chloride, CdCl , CuCl -4 
4HoO 

Sol in H 2 O (v Hauer, W A B 17 331 

Cadmium hydrazme chloride, CdCL, 

N2H4HCI 

Unstable in the air when moist Very so 
m H 2 O, si sol in alcohol, sol in NHa+Ac 
(Curtius, J pr 1894, (2) 60 334 ) 
CdCl2,2N2H4HCl+4H20 Very sol i 
H 2 O, si sol in alcohol (Curtius, J pr 189 
(2) 60 335 ) 

Cadmium iron (ferrous) chloride, 2CdCl 
FeCl2+12H20 

Sol in H 2 O (v Hauer, W A B 17 331 

Cadmium hthium chloride, CdCl , LiCl- 
3 HH 2 O 

Very deliquescent Decomp by soJutio 
I m H 2 O, but not in alcohol (Chassevant, 
ch (6) 30 39 ) 

Cadmium magnesium chloride, 2CdCl , 

MgCl2+12H20 

Deliquescent in moist, stable in dry ii 
Easily sol in H 2 O with absorption of Ik i 
Much more sol in hot th in in cold HO ( 
Hauer ) 


Solubility n H 2 O at t° 


1 

G CdiMgCl in 
100 K solution 

G C <1 M^C 1 in 
JOO t. 11 0 

2 4 

45 61 

S'H 

2f S 

49 ()9 

OS 77 

45 5 

53 51 

O') 10 

67 2 

58 14 

HS <10 

121 8 

()5 48 

I^'» 0') 


(Rimbach, B 1S07, 30 ^(>S4 ) 


CdCl J 2IVIgCI +12HO \<i\ d( li(ju« 

c ( nt (\ H UK I ) 

Cadmium manganese chloride, 2( <1C I , 
MnCb + liH O 

1)< liqiK s( ( nt in moist, ( fllon < iit in <I 
III Sol in H O (V H UK i ) 

Cadmium mckel chloride, CdCl JNiCl 
1211 O 

Sol in H 2 O (v Huui, \\ V H 20 It r 
JCdClj, NiCI +12110 Sol in H () ( 
HaiK r ) 

Cadmium potassium chloride, CdCl , KCl 
HH 2 O 

Sol in H 2 O without d( comp {\ Hau( 1 
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+H2O 100 mol H O dissolve at 

10 90 7° 4.0 1 ° 

2 65 3 21 3 72 4 33 mol CdCU, KCI+H2O 
(Sudhaus, Miner Jahib Beil-Bd 1914, 37 
26 ) 

Solubility m H2O at t° 


Cadmium rubidium chlonde, CdCl2, 2RbCl 
^ Sol m H2O and HCl+Aq (Godeffroy, B 

CdCb, RbCl Solubility m H2O at t*^ 

100 pts by wt of the solution contain pts 
by wt RbCl, CdCb 



G CdKClsin 
100 g solution 

G CdkClam 
100 g H 2 O 

2 6 

21 87 

27 99 

15 9 

26 60 

36 4 

41 5 

35 66 

55 34 

60 6 

40 67 

68 55 

105 1 

51 67 

106 91 


(Rimbach, B 1897, 30 3079 ) 


t® 

Pts RbCl CdCl 

1 2 

12 97 

14 5 

16 80 

41 4 

25 31 

57 6 

30 83 

103 9 

46 62 


CdCb, RbCl IS sol in H2O without decomp 
from 0-104“ (Rimbach, B 1902, 36 1303 ) 


CdCb, 2KC1 100 pts H2O at 15 5“ dis- 
solve 33 45 pts SI sol in alcohol (Croft. 
Phil Mag (3) 21 356 ) 

Solubility in salts -|-4.q at 16° 

CdCh, 21\C1 IS sol without decomp in the 
following salt solutions at 16° 


Salt 

Mols 
salt in 
100 inoU 
H 0 

In 1 litre of the solution 
mole 

Sp gr 
of the 
solution 

CdCl 

KCl 

liCl 

LiCl 

9 3 

0 16() 

0 663 

4 483 

X 1380 

CaCl 

I s 

0 270 

1 080 

1 887 

1 2333 

KCl 

2 37S 

0 507 

3 195 


1 214 


(Rimbach, B 1905, 38 1568,) 


CdCb 4KC1 Mou sol in HO thin 
CdCl , KCl ( \ H UK 1 } 

100 g H O (liss )lv( it 
10^“ J<)7“ 10 1° 54 5° 

4105 4<)05 57 5) 0<) <)1 g CdCl 4KC1 

(iMidh lus Mind I diih H( il -Bd 1011,37 
2 \ ) 


CdCls, 4RbCl 

Solubility of CdCla, 4RbCl and CdCU, RbCl 
m H2O at t° 



In 100 pts by wt of 
the solution 

Composition of 
the solid phase 

PtB by 
wt Cd 

Pts by 
wt Cl 

Pts by 
wt Rb 

Mol % 
mono 
salt 

Mol 

tetra 

salt 

0 7 

0 65 

6 52 

14 73 

30 

70 

8 8 

1 07 

7 37 

16 13 

24 

76 

13 8 

1 32 

7 86 

16 93 

16 

84 

42 4 

3 21 

11 35 

22 45 

14 

86 

59 0 

4 61 

13 41 

25 31 

33 

67 

108 4 

8 94 

18 57 

31 15 




(Rimbach, B 1902,36 1305) 


Dtcomp by H 0 between 0° and 108° 
(Rimbach, B 1905, 38 1571 ) 

Sol in cone HCl without decomp (Rim 
bach, B 1905, 38 1571 ) 

Not sol m CaCl H-Aq and T iCl+Aq with- 
out daomp (Rimbach, B 1905, 38 1571 ) 


S()Iul)ilit\ in II (> it t° 



100 pi 

s dill 1(111 ( uif am pis 


< 1 

< 1 

Ix 

1 0 

) ()1 

<J SI 

S H 

2 () 

5 ()() 

11 02 

11 52 

50 2 

<) 10 

IS 0<) 

IJ ()0 

lOS S 

11 97 

2J OS 

17 10 

1()<) 0 

1 II <)1 

2M5 

17 22 


(Riiiibuh B 1S07 30 iOSO ) 


Cadmium sodium chloride, CdCI , 2NaCl4- 

m O 

Sol in 1 4 pts HjC at 10° (Cioft ) 

100 mol H () dissolve it 
l<) r 29 7° 40 1° 54 5° 

4 2<) 4 71 5 IS mol CdCl , 

2NiCI-flH 0 

St ibU h(tw((n 19 ind 55° 

(Sudh lu^, Miiui Jahib B( il -Bd 1914, 37 
35) 

M sol in ihoholoi wood iih ohol (Cioft ) 


1>( ( oinp l)\ 11 ( ) 

C in !)( I ( ( I \ st VMt liout <1( ( oinp 1 1 om I i( 1, 
C iCl 01 Mg( 1 4" V(i ( limil) i( il, B 1905 
38 15()5 ) 

I li( s lit IS sol u it lioiit d( < omp mIlCl4-\(i 
(ontiiimng 19 S moU lIClpii 100 moh HO 
it 1() 

1 I of tli( solution ( ont nils OOH moh 
CdCl , 0 1 12 moh KCl iiid S S2S mole HCl 
sp gr of the solution = 1 1401 (Kimhuh, 
B 1905,38 15bS) 


Cadmium strontium chlonde, 2Cd( I , SiC 1 -f 
7H 0 

Sol in II ( ) (v H UK 1 ) 

Cadmium chlonde ammonia, CdCl , 2 NIC 
N( uly insol m II/) (v H luti ) 

(MCI , INiC-f 34H ( 

CdCl , 4NH,+ «2H O 
CdCl , 5NH, (A.ndu, C li 104 90S ) 
CdCl , 6NH, Diffidilth sol III (Old H^O 
(bchultr, A 87 54) 
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Cadmium chloride cupnc onde, CdCla, 
SCuO+SHsO 

Not decomp by H 2 O (Mailhe, A ch 
1902, (7) 27 378 and 174 ) 

Cadmium chloride hydrazme, CdCl 2 , 2 N 2 H 4 
Insol m H 2 O 

Sol m NH 40 H+Aq (Franzen, Z anorg 
1908,60 279) 

+H 2 O Insol in H 2 O, easily sol in 
NH 40 H+Aq (Curtius, J pr 1894, (2) 60 
345 ) 

Cadmium chlonde hydroxylamme, CdCl 2 , 
2 NH 2 OH 

SI sol in cold, somewhat more in warm 
H 2 O Very sol in hydroxylamme +Aq Very 
si sol in ^cohol and other orgamc solvents 
(Crismer, Bull Soc (3) 3 116 ) 

Aq solution sat at 20° contains about 1% 
(Antonofif, C C 1906, II 810 ) 

Cadmium fluonde, CdF 2 
Difficultly sol in H 2 O Easily sol m HF+ 
Aq (Berzelius, Pogg 1 26 ) 

Very sol m H 2 O, insol in 95% alcohol, 
sol in HCl, H 2 SO 4 , or HNOa-f Aq with evolu- 
tion of HF (Poulenc, C R 116 582 ) 

1 1 H 2 O dissolves 0 289 mol CdF 2 at 25°, 
or 100 cc sat aqueous solution contains 4 36 
g CdF 2 at 25° (Jaeger, Z anorg 1901, 27 
35 ) 

1 1 of 1 08-N HF dissolves 0 372 mol 
CdF 2 at 25° (Jaeger, Z anorg 1901, 27 35 ) 
Insol in liquid NH 3 (Gore, Am Ch J 
1898, 20 827 ) 

Cadmium cenc fluonde, CdF2,2CeF4-l-7H20 
Ppt Decomp by H 2 O (Rimbach, A 
1909, 368 106 ) 

Cadmium columbium fluonde 
See Fluocolumbate, cadmium 

Cadmium molybdenyl fluonde 
See Fluoxymolybdate, cadmium 

Cadmium silicon fluonde 
See Fluosilicate, cadmium 

Cadmium stannic fluonde 
See Fluostannate, cadmium 


at 25° (Bodlander, Z phys Ch 1898, 7 

%dubihty in H 2 O = 2 6xl0 4 (Herz, 3 
anorg 1900, 24 126 ) 

Sol m acids, very sol in NH4OH+ :i, 
insol in KOH, NaOH, Na 2 C 03 , K 2 CO 3 , id 
(NH4)2C03+Aq 

Easily sol in (NH 4 ) 2 S 04 , NH 4 CI, NH 4 ^ ' 3 , 
and NH 4 succinate +Aq (Wittstem ) 

Freshly pptd Cd02H2 is sol in al li 
haloids +Aq (Bersch, Z phys Ch 1891 8 
392) 

Solubihty in NH 40 H+Aq increases v h 
increase in concentration of NH 4 OH (Ei 1 , 
B 1903, 36 3401 ) 


Solubihty m NH 40 H-i-Aq at 25° 


NHs norm 

g CdO per 1 

0 5 

0 24 

1 0 

0 62 

1 8 

1 33 

4 6 

4 92 


(Bonsdorff, Z anorg 1904, 41 187 ) 


Insol in ethyl, and methyl amine 4 q 
(Wurtz ) 

Very si sol inHCN+Aqeven whenfre ly 
pptd (Schuler, A 87 48 ) 

Not pptd in presence of Na citrate (Spil r), 
and many non-volatile orgamc substar ss 
(Rose ) 

Cadmium iodide, CdU 
Sol m 1 13 pts H 2 O It 15° (Edoi, D gl 

221 89 ) 

Sol at 20° 40° b0° 80° 100° 

in 1 08 1 00 0 91 OSt) 0 75 pts J 0 

(Knmds Pogg 103 57 ) 


bit Cdl +Aq cunt tins it 


—4° 

42 ° 

410 ° 

ir 

24° 

12 

42 4 

4^7 

45 2 

44 S 

4() 5 

47 4^ C I 

54° 

()4° 

7()° 

<14° 

<)5° 

1 V>° 

49 5 

50 1 

52 4 

55 1 

54 7 

1)2 9% ( I 

140° 

1()5 

1S5° 

202 ° 

202 ° 

255° 

bl 1 

1)8 1 

70 7 

71 1 

7i 2 

84 )S ( 


(iMud A (h 1S91 (7) 2 515 ) 


Cadmium titanium fluoride 
Sec Fluotitanate, cadmium 
Cadmium zirconium fluoride 
Sec Fluozirconate, cadmium 
Cadmous hydroxide, CdOH 
Insol in H 0 Decomp by if ids into 
fadmic salt (Morse and Jones, Am Ch J 
12 488) 

Cadmium hydroxide, Cd02H2 
Insol m H O 

1 1 CdO H 2 +Aq contains 0 0026 g CdO H 2 


Solubility in H 0 

100 g of till sit solution ( ont iin it 

0° 1S° 50° 7)° 100 

44 19 4()02 49 T) )2 (>5 5() OS g ( II 

(Dut/ / inoig 1S9<), 20 202) 

Sp gl of ( d I 4 \(l ( onl lining pts ( ( ^ to 
100 ])ts H () 

21 4 43 7 SS 5 pts Cdli 

1 IbSl 1 ^2S 1 bl 19 

(Kidncis Pogg 111 bO ) 
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bp gr of Cdl2+Aq at 19 5® containing 
5 10 15 20 25 %Cdl2, 

1044 1088 1 138 1 194 1253 

30 35 40 45 50 %Cdl2 

1 319 1 395 1 476 1 575 1 680 
(Kremers, calculated by Gerlach, Z anal 
8 285) 

Sp gr of Cdla+Aq at 18® 

% Cdl2 1 5 10 15 20 

Sp gr 1 0071 1 0425 1 0883 1 1392 1 1943 

% Cdl2 25 30 35 40 45 

Sp gr 1 2550 1 3228 1 4000 1 4816 1 5741 
(Grotrian, W Ann 1883, 18 193 ) 

Sp gr of Cdl2“l“Aq 


g Cdl per 1 

Sp gr 

g Cdia per 1 

Sp gr 

98 85 

1 08 

289 5 

1 237 

197 7 

1 162 

400 

1 328 


(Barbier and Roux, Bull Soc 1890, (3) 3 
425 ) 

Sp gr of Cdl2+Aq 


% Cdia 

t° 

Sp gr at t® 

Sp gr at 18® 

0 0429 

17 68 

0 99915 

0 99908 


22 88 

0 99807 


0 100 

17 55 

0 99965 

0 99956 


22 91 

0 99363 


0 204 

17 76 

1 00052 

1 0005 


22 79 

0 99948 


0 399 

17 40 

0 00223 

1 0021 


24 30 

1 00082 


0 6(M) 

18 00 


1 0038 

0 SOO 

17 44 

1 00564 

1 0056 


23 11 

1 00442 


1 (K) 

IS 00 


1 0072 


(Wcishofon, Z phys Ch 1890, 6 493 ) 

Sj) gi Cdli+Aq at lS°/4° containing 
n 12i Ub77 9 559 %Cdl2 

MIS 1125 1086 


Cdl2+Aq containing 1 pt Cdl2 m 2 2691 
pts H2O at 17® has sp gr =13341 (Hit- 
torf, Z phys Ch 1902, 39 628 ) 

Sol in sat Hl-f Aq 
Sol in warm NH40H+Aq 
Insol m hquid NH3 (Gore, Am Ch J 
1898, 20 827 ) 

SI sol m hquid NH3 (Franklm, Am Ch 
J 1898, 20 827 ) 

Sol m S2CI2 (Walden, Z anorg 1900, 25 
217) 

Difficultly sol m POCI3 (Walden, Z 
anorg 1900, 26 212 ) 

Nearly msol m AsBrs (Walden, Z anorg 
1902, 29 374 )_ 

(Walden, Z anorg 1900, 


alcohol (Vogel, N Rep 
alcohol (Eder, Dingl 


1896, 


Sol m SO2CI2 
25 215) 

Sol in 15 pts 
Pharm 12 393) 

Sol m 0 98 pt 
221 89) 

Sp gr of Cdl2+alcohol 

%Cdl2 Sp gr 20®/20® 

0 0 7949 

7 28 0 84r70 

(Le Blanc and Rohland, Z phys Ch 
19 284) 

Sol m 5 2 mols methyl, 7 mols ethyl, and 
9 8 mols propyl alcohol at 20® (Timofei ew, 
C R 112 1224) 

Sol in 3 6 pts ether (Edei, I c ) 

Sol in 2 0 pts alcohol-ether (1 1) (Eder, 
I c) 

Very si sol in anhydrous ab« 
(Hampe, Ch Z 1887, 11 847 ) 

100 g of sat solution in abs ether con 
0 143 g Cdl2 at 12® (Tyrer, Proc Che 
Soc 1911,27 142) 

Solubility in ether +Aq at 12® 


% H 2 O 
in ether 

% Cdl 

% H 0 
in ether 

% Cdl 

%H20 
in ether 

% Cdl2 

0 0 

0 143 

0 50 

3 36 

1 00 

7 30 

0 10 

0 78 

0 70 

4 77 

1 10 

8 27 

0 30 

2 07 

0 90 

6 46 

1 14 

8 68 


(lyrei, Prof Chem Soc 27 142 ) 


((1( Miiyiuk, W Ann 1894,63 561) 

Cdl + \(i ill I _ 10 97% Cdli has sp 

gi i()®/2()®= ^M^2 

C dl + \(i (ont lining 16 51% Cdl has sp 
gi 20V20" = 1 1562 

(I( HI UK iiid Rohl ind, Z phys Ch 1S96, 
19 2S2 ) 


bp gi of CdC-f Aq at 20® 


N< nil till V of 
( <11 + 

Cdl2 

Sp tr 

1 921 

44 53 

1 5807 

0 <)51 

27 07 

1 2837 

0 447 

14 40 

1 1355 

0 211 

7 26 

1 0630 


(h orchhf liner, Z phys Ch 1900,34 29) 


Solubility in benzene at 16® =001% 

“ 35® =0 02% 
Solubility in ( thyl c thd at 0® =0 03% 

“ 15 5® = 0 04% 

“ 20 3° =0 05% 

(1 imbxigd, Am T S(i 1895 (3) 49 52 ) 
Sol in uctom (1 idmann, C C 1899,11 
1014 ) 

1 g Cdl 2 IS sol in 4 g uftonc it 18® 
Sp gr of s it solution IS® /4° =0 904 (Nau- 
minn, H 1904, 37 4 3 38 ) 

Sp gr of Cdl 2-1- K < tom 


C (11 

Sp gr i0°/20 

0 

0 7998 

12 02 

0 8929 


(I c HI im ind Kohl ind, Z iihys Ch 1896, 
19 2S4 ) 
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CADMIUM HYDROGEN IODIDE 


Sol in chmolin (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

100 g benzomtrile dissolve 1 6295 g Cdl2 
at 18° (Naumann, B 1914,47 1370) 

Insol in methylene iodide (Retgers, Z 
anorg 3 343 ) 

SI sol in ethylamine (Shinn, J phys 
Chem 1907, 11 538 ) 

Insol in CS2 (Arctowski, Z anorg 1849, 
6 257) 

Solubility in methyl acetate = 0 7-1 5%, 
2 1% at bpt (Schroder and Steiner, J pr 
1909, (2) 79 49 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

1 pt IS sol in 54 3 pts ethyl acetate at 18° 
The sat solution has D18°/4°=0 9145 
(Naumann, B 1910, 43 318 ) 

Insol m mustard oil (Mathews, J phys 
Chem 1905, 9 647 ) 

Mol weight determined in piperidme, 
P3u:idine, methyl and ethyl sulphide (Wer- 
ner, Z anorg 1897, 16 17 ) 

Cadmium hydrogen iodide, Cdl2 HI-f3H20 
Decomp in air (Dobroserdow, C C 
1900, 11 527) 

rfldmtiim caesium iodide, Cdl2, CSI+H2O 

n H2O without decomp CWells and 
, Z anorg 6 271 ) 

2CsI As above 

3CsI Decomp by H2O into the 
^ilt 

Cadmium hydrazme iodide, Cdl ,2N H4HI 
Sol in H 2 O (Ferratim, C A 1912 1612 ) 

Cadmium mercuric iodide 
Veiy sol m H O (Beitheinot, J Phirm 
14 6H) 

Cdl SHglj Sol in H/) Can b( re 
crystallized in alcohol (CKikc and Jvcblci, 
Am Ch J 6 235 ) 

Cadmium potassium iodide, Cdl , Kl-j-Jl () 
Sol in 0 94 pt HiC ) it 1 5° ( t dc r, Dingl 

221 89) 

Cdl, 2KI-l-2Hj() DeliqiK sec nt bx 
trunel> sol in hoi it 15 in 0 7^ pt 

HjO SI sol m alcohol and wood spirit, but 
less than CdU (Croft ) 

Sol it 15° in 1 4 pts il)solut( ilcohol, 24 5 
pts cthu (0 729 sp gr ), md 4 5 pts ilcohol 
cthc 1 ( 1 1) (h del, / c ) 

Sp gi of K Cdl4+ \q at 1S° 

<)<K,Cdl4 1 5 10 15 20 

Sp gi 1 001)5 1 0384 1 0808 1 1209 1 1770 

%K Cdl4 25 30 35 40 45 

Sp gi 1 2313 1 2S90 1 3557 1 4282 1 5065 

(Grotrian, W Ann 1883,18 193) 


Sp gr of K2Cdl4+Aq 


%K2Cdl4 

t® 

Sp gr at t® 

Sp gr at 

s® 

0 0328 

18 


0 99 

)5 

0 0596 

18 


0 99 

>1 

0 0804 

18 


0 99 

18 

0 100 

17 12 

0 99962 

0 99 

t5 


21 82 

0 99872 



0 250 

18 


1 00 


0 500 

18 


1 00 


1 003 

17 32 

1 0068 

1 00 

T 


20 63 

1 0061 




(Wershofen, Z phys Ch 1890, 6 493 ) 


Sol m ethyl acetate (Naumann, B 1^ 4, 
37 3601 ) 

Cadmium sodium iodide, Cdl2, 2NaId-6H ) 
Deliquescent (Croft ) 

Sol at 15° in 0 63 pt H2O, 0 86 pt s 
alcohol, and 10 1 pts ether (sp gr 0 7 ) 
(Eder, Dmgl 221 89 ) 

Cadmium strontium iodide, Cdl2, Sri f 
8H2O 

Deliquesces m moist, effloresces in dry r, 
sol m H2O (Croft ) 

Cadmium iodide ammoma, Cdl2, 2NH3 
Decomp by H2O (Rammelsberg ) 

Cdia, 4NH3 (Dawson and McCrae, Ch n 
Soc 1900,77 1246) 

Cdli, 6NH3 Decomp by H2O, sol in 
waim, less sol in cold NH40H+Aq (R a- 
melsberg ) 

Cadimiun iodide hydrazine, Cdl , 2N2H4 
Eisily sol m warm NH40H+Aq (I) n- 
zen, Z anorg 1908, 60 281 ) 

Cadmium iodide hydroxylamme, Cdl 
3NH OH 

Sol 111 H2O and alcohol Insol in ot r 
(AcUms, \m Ch J 1902,28 21S ) 

Cadmium iodide selemde, Cell 3CdS( 

^ isily dccoiii}) (lonzcs-Di icon, C li 
1900 131 897 ) 

Cadmium lodosulphide, Cell, 2C(IS 
Ppt (N Him inn, 13 1904 37 4 i iS ) 

Cadmium sw5oxide, CebO 

Ddomp by HO, acids uid NIHO -b 
Vq (1 initir, Z anorg 1901,27 433 ) 

Cd O Proj)citi(s is c idmoiis hydio> U 
(Morse and Jones) 

Cadmium oxide, CdO 

Insol in H2O Sol in icids Sol in 
NH40H+Aq Insol m (NH4) CO34 q 
Easily sol in NH4C1H-Aq, less in NH4N( + 
.Aq (Brett, 1837 ) 
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Insol in KOH, NaOH, K2CO3, and INaaCOa 
+Aq 

See also Cadnuum hydroxide 
Solubility m (calcium sucrate -{-sugar) + 


Aq 

1 1 solution contaimng 418 6 g sugar and 
34 3 g CaO dissolves 0 22 g CdO 

1 1 solution containmg 174 4 g sugar and 
14 1 g CaO dissolves 0 48 g CdO 

(Bodenbender, J B 1866 600 ) 

Insol in acetone (Naumann, B 1904, 37 
4329 ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

Insol in ethyl acetate (Naumann, B 
1904,37 3601) 

Cadmitim peroxide, CdsOs or Cd30s(?) 

(Haas ) 

CdOa, Cd(OH) (Kouriloff, A ch (6) 23 
431) 

Very stable towards H2O Insol inNHiOH 
+ Aq (Haas, B 1884, 17 2253 ) 

4CdOo, Cd(OH)2 Ppt Insol in NaOH+ 
Aq (Eykmann, C C 1906, I 1629 ) 
5Cd02,Cd0-H3H20 Ppt (Teletow, C A 
1912, 43 ) 

Cadmium oxybromide, CdO, CdBri-l-H20 
Deconip by H2O (Tassxly, C R 1897, 
124 1023 ) 

-f-iHiO Stable m dry air, insol in H2O 
(Tassily, C R 1897, 124 1022 ) 

4-3H2O Slowly decomp by H2O (Tas 
sily, C R 1897, 124 1022 ) 

+7H O (Mailhe, C R 1901, 132 1561 ) 

Cadnuum oxychloride, CdCL, CdO-j-HaO 
SI hol in hot H2O (Habermann, M Ch 
5 412) 

+7H O (M ulhc, Bull Soc 1901, (3) 26 
791 ) 

2C<1(), CdCl Insol m H2O, but slowly 
dtcoinp tlideby (Cinzoneri, Gazz ch it 
1897, 27 (2) 4Sb ) 

Cadmium oxyiodide, CdO, Cdl2-{-H20 


Cadmium sulphide, CdS 
Insol in H2O 

Solubility m H2O at 16-1S° = 6 6 x 10-« 
mols per I (Biltz, Z phys Ch 1907, 68 
291 ) 

I 1 H2O dissolves 9 00 X 1(H> mols CdS 
(artificial greenockite) at 18° 

II H2O dissolves 8 86 X lO'® mols pptd 
CdS at 18° (Weigel, Z phys Ch 1907, 68 

294 ) 

Difl[icultly sol in hot dll HCl-fAq Easily 
sol in cold cone HCl-f-Aq (Stromeyer ) 
Sol in HNOg+Aq (Meissner), and boihng dil 
H2S04-|-Aq (16) (AW Hoffmann, A 
116 286) Very si sol in NH40H+Aq 
(Wackenroder, Repert 46 226) Insol m 
KOH, or (NH4) S4-Aq Appreciably sol in 
an acid solution of NH4CI (Baxter and 
Hines, Z anorg 1905, 44 160 ) 

Much more sol m (NH4)2S-1-Aq than us- 
ually supposed (Ditte, C R 86 402 ) Sol- 
ubility mcreases by warmmg, and at 68° is 
twice that at ordmary temperatures A sat 
solution of (NH4)2S dissolves about 2 g CdS 
to a htre Alk^i sulphides dissolve much 
less (Ditte ) 

Fresemus (Z anal 20 236) could not con- 
firm the above According to Fresemus, CdS 
is not appreciably sol m (NH4)oS-|-Aq 
Insol in Na2S03 or KCN -j-Aq (Fresemus ) 
Insol in NH4CI or NH4NO8 + Aq (Brett ) 
Sol m alkah sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
-stann^tes-fAq (Storch, B 16 2015 ) 

Insol m hquid NHs (Franklin, Am Ch 
J 1898, 20 827 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899 , II 1014 ) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Mm Greenockite Sol in HCl-l-Aq 


by HO (lassily, C R 1897, 

St ibl( m (hy an, insol in H2O 
R IS97, 124 1022 ) 


Di coinj) 

124 1021 ) 

( 1 issily C 

Cadmium phosphide, CdjPi 

Sol in JlCl-j-Aq with (volution of PHg 

Ca P ^ in (onc HCl-fAq (Lmmci 
hug, B 12 152) 

h isily d( comi) by uidb (Kuhsch, A 231 
327 ) 

CdPi Dccoinj) by boihng cone HCl-i-Aq 
(Reniult, C R 76 2S1) 

Cadmium selemde, CdSe 

hol inHCl+Aq (UcKmann, A 116 122) 
Easily decomp by acids (Fonzes-Diacon, 
C R 1900, 131 897 ) 


Colloidal — Solution of 4 g colloidal C 
in a htre H2O remains transparent several 
days If it contains 11 g CdS in a htre, it is 
completely coagulated m 24 hours Solutions 
of salts of the following concentration cause 
an immediate coagulation in an aqueous solu- 
tion of CdS containing 3 62 g m a litre 


KCl 

KBr 

KI 

KCN 

KCIO3 

KNO3 

K SiOr 

K2SO, 

K3le(CN)6 

K4Fe(CN)o 

K2Cr04 

K2Cr 0 
NaCl 

Na2S203 

NaHCOa 

Na2C03 

NaoHP04 


1 

1 

1 

1 

1 

1 

1 

1 

1 

<1 

1 

1 

1 

1 

1 

1 

1 


1615 

727 

57 

166 

1666 

1000 

5000 

833 

166 

100 

400 

3571 

2666 

98 

333 

166 

202 
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CADMIUM SULPHIDE 


NaCaHaOs 
Na benzoate 
(NH4)2C204 

BaCL 

!Ba(N03)2 

BaSaOfi 

MgS04 

M11SO4 

CdS04 

Cd(N03)2 

Pb(C108)2 

Pb(C2H302)2 

Hg(CN)2 

Al 2 (S 04)3 

Alum 

Chrome alum 

HCl 

H2SO4 

HC 2 H 8 O 2 

H2C2O4 

Succimc acid 

Tartanc acid 


1 2451 
1 10,000 
1 588 
1 11,764 
1 8032 
1 5617 
1 41,666 
1 22,222 
1 250,000 
1 285,714 
1 209 
1 147,058 
<1 20 
1 232,558 
1 192,377 
1 42,555 
1 4807 
1 8000 
1 15 
1 23,255 
<1 100 
1 333 


(Prost, Belg Acad Bull (3) 14 312, J B 
1887 537) 


Cadmium pewtoulphide, CdSs 
Insol m H 2 O (Schiff, A 116 74 ) 
Mixture of CdS and S (Follemus, Z anal 
13 412) 

Cadmium potassium sulphide, K2Cd3S4 
/ anorg 1904, 42 439 ) 

v/oium sulphide, 3CdS, NaaS 
by H 2 O (Schneider, J pr (2) 


Cadmium sulphoiodide 
See Cadmium lodosulphide 

admium tellunde, CdTe 
Not attacked by dil acids Attacked in 
he cold only by HNO3 ( Pibbals, J Am 
Chem Soc 1909, 31 908 ) 

Cadmic acid 
Potassium cadmate 

Insol in H 2 O, but giaduilly dccoinp wlu ii 
in contact thplo^\^th (Mdinni, C H 63 
330 ) 

Caesium, Cs 

Decomp H O with gi( it vioh lu ( (Sittci 
beig, A. 211 100 ) 

Very sol in liquid NH-j (Pi iiikhn, Am 
Ch J 1898, 20 827 ) 

Caesium acetylide acetylene, Cs C C 1 1 
Insol in CcHb iml in CKCI, (Moissui, 
C R 1903, 136 121 s ) 

Caesium amide, CsNH 
Decomp by H^O Veiy sol 111 liquid \ lit 
(Rengade, C R 190 5, 140 1185 ) | 


Caesium ammoma, CsjNHs 
Sol in liquid NH3 (Moissan, C R 1903, 
136 1177) 

Caesium azoimide, CsNs 
Deliquescent Stable m aq solution 
224 2 pts sol in 100 pts H 2 O at 0°^ 
307 4 100 H 2 O 16*^ 

1 0366 100 “ abs alcohol 16*" 

Insol in pure ether (Curtius, J pr 1898, 
(2) 68 283 ) 

Caesium bronude, CsBr 
Ppt (Chabri4, C R 1901, 132 679 ) 

Sat CsBr-f-Aq at 25° contains 55 23% 
CsBr (Foote, Am Ch J 1907, 37 125 ) 

Caesium inbromide, CsBra 
Sol m H 2 O, decomp by alcohols (Wells, 
Sill Am J 143 17) 

Caesium pewiabromide, CsBrs 
Very unstable (Wells and Wheeler, Sill 
Am J 144 42) 

Caesium cobalt bromide, Cs 2 CoBr 4 
Decomp by H 2 O (Campbell, Z anorg 
1894,8 126) 

Decomp by H 2 O and by alcohol (Camp- 
bell, Am J Sci 1894, (3) 48 418 ) 

CssCoBrs Decomp by H 2 O (Campbell, 
Z anorg 1894, 8 126 ) 

Decomp by H 2 O and by alcohol (Camp- 
bell, Am J Sci 1894, (3) 48 418 ) 

Caesium copper bromide, CsBi, CuBr 
Sol in H 2 O without decomp (Wills ind 
Walden, Z anorg 6 304 ) 

2 CsBr, CuBrj (W and W ) 

Caesium iridium bromide 
*Sc( Bromiridate, caesium 

Caesium iron (feme) bromide, Csl 1 13i , 

Nol m H 2 O (Waldiri, Z inoig 1S94, 7 
332 ) 

CsIuHi 4-H2() (Wildin, / uioig 1S‘M 
7 332 ) 

Caesium lead bromide, Csl3i, 2Pl)I3i 

\i Illy stiibli III KpK ous solution (W il 
din, Sill Vm J 145 127 ) 

CsI3i PbI3i Ddoinp by JIO (W^il 
<li n ) 

4CsBi, Pbl3i \s ib()V( 

Solubility (I( tdirim itions shou tliit tin 
doubli silts formed by iisiuin irnl li u 
bioimilis it 25° IK CsPb Hi , CsPbHi , im 
Cs4Pbl3i„ (Pooto, Am Ch J 1907 37 125 

Caesium magnesium bromide, C sHi , M g Hi 
()H O 

Sol in HO (Whooloi and Cimpbcll, / 
inoig 6 275 ) 
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Csesium mercunc bromide, CsBr, 2HgBr2 
Not decomp by H 2 O 100 pts solution 
sat at 16° contam 0 807 pt CsBr, 2HgBr2 
SI sol m hot strong alcohol, from which 
CsBr, HgBr 2 separates on coohng (WeUs, 
Sill Am J 144 221 ) 

CsBr, HgBr 2 Decomp by H 2 O mto above 
salt Sol in alcohol without decomp (Wells) 
2CsBr, HgBr 2 Decomp by H 2 O mto 
CsBr, 2HgBr2 
3CsBr, HgBr 2 As above 

Caesium molybdenyl bromide, 2CsBr, 
MoOBrs 

(Weinland and Knoll, Z anoig 1905, 44 
107) 

Caesium mckel broimde, CsNiBra 
Decomp by H 2 O (Campbell, Z anorg 
1894,8 126) 

Decomp by H 2 O and by alcohol (Camp- 
bell, Am J Sci 1894, (3) 48 418 ) 

Caesium osmium bromide 
See Bromosmate, caesium 

Caesium palladium bromide 
See Bromopalladate, caesium and bromo- 
palladite, caesium 

Caesium platmum bromide 
See Bromoplatmate, caesium 

Caesium ruthemum bromide 
See Bromoruthemte, caesium 

Caesium selenium bromide 
See Bromoselenate, caesium 

Caesium tellurium bromide 
Set Bromotellurate, caesium 

Caesium thallic bromide, CsHi, TIBij 
Sol m HjO with (1( (oinp (Pi itt, Z inoig 
1S95, 9 19 ) 

Byiocivbt fioin II Ojlonns iCsBi, 21 IBi^ 
(Pi itt, Am J S(i 1S9^) ( ^) 49 401 ) 

iCsBi illBij C III 1)( i((iyst unchanyd 
fioin H O (Pi lit, \m J S( 1 1S95, (1) 49 
402 ) 

Caesium tin (stannic) bromide 
S(( Bromostannate, caesium 

Caesium zme bromide, iCsl^r, ZnBi 

Sol in IIjO (Wills and Cimpbell, Z 
anorg 5 275 ) 

2CsBr, ZnBi As ibovi 

Caesium bromide columbium oxybromide, 
2 C&B 1 , CbOBi3 

Unstable in moist air Detomp by H 2 O 
(Weinland, B 190b, 39 3059) 


Caesium bromochloride, CsBiiCl 
Properties as CsBrs (Wells ) 

CsBrCls As above (Wells ) 

Caesium mercunc bromochlonde, 
CssHgClsBra 

Decomp by H 2 O finally to HgBr (Wells, 
Sill Am J 144 121 ) 

Cs 2 HgCl 2 Br As above 
CsHgClBr 2 As above 
CsHg2ClBr4 As above 
CsHgsClBrio As above 

Caesium bromochloroiodide, CsBrClI 
More sol in H 2 O than in alcohol Not 
decomp at once by ethei (Wells ) 

Caesium bromoiodide, CsBrl 2 
Decomp by H 2 O Sol m alcohol De- 
comp by ether with residue of CsBr (W ells, 
Sill Am J 143 17 ) 

CsBr 2 l More sol in H 2 O than in alcohol 
Not decomp by ether 
CsBr 2 l+Aq sat at 20° contains about 
4 45% CsBral (Wells ) 

Caesium carbide, CS 0 C 2 
Decomp bv cold H 2 O (Moissan, C R 
1903, 136 1221 ) 

Caesium chlonde, CsCl 
Very deliquescent, sol in H 0 and alcohol 


Solubility of CsCl at t° 



Pts by wt of CsCl 
m 100 pts solution 

0 3 

bl 9 

10 

63 5 

20 

64 9 

30 

b6 3 

40 

b7 4 


(Hmrichsen, Z jihyh Ch 1904, 60 99 ) 


bolubiht> of CbCl it t° 


( 

C s( 1 

t 

‘ ( Cl 

0 

bl 7 

()0 

()9 7 

10 

M () 

70 

70 

20 

()5 1 

SO 

71 4 

iO 

b() 4 

90 

72 2 

40 

b7 5 

100 

7-> 0 

50 

bS 0 

119 4 

74 4 

(Biikiliy, Iiins J 

lioy S()( 
2()S) 

1904, 203 


A nonnil bolution of CsCl has sp gi it 
25° = 11076 (W ignci, Z i)hyb Ch ls9(), 6 
db ) 

Sp gr at 20°/4° of 1 noimal solution of 
CsCl = 1 125815 (Haigh, J Am Chern Soi 
1912, 34 1151 ) 
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Sp gr of CsCl+Aq 


G equiv 
CsCl per 

1 at 18“ 

Sp gr 
at 6®/6“ 

Sp gr 
at 18“/ 18° 

at^30“/30“ 

0 504 

1 06656 

1 06483 

1 06452 

1 002 

1 12962 

1 12825 

1 12750 

2 007 

1 25705 

1 25452 

1 25307 

3 994 

1 50514 

1 50100 ' 

1 49859 


(Clausen, W Ann 1914, (4) 44 1071 ) 


Solubility of CsCl+FeCls m H2O at 21® 


Substance added 

Pts by weight in 100 pts 
of solution 

FeCU 

grams 

CsCl 

grams 

FeCh 

CsCl 

0 

65 

0 

65 0 

0 6 

11 6 

0 45 

55 18 

1 4 

10 2 

2 1 

52 38 

2 2 

8 8 

5 24 

51 44 

2 0 

7 4 

7 8 


3 8 

6 0 

8 93 

41 15 

4 6 

4 6 

15 34 

25 25 

5 4 

2 8 

21 65 

14 96 

6 2 

1 4 

27 96 

8 42 

35 

0 2 

48 71 

0 94 

35 

0 

83 89 

0 


/'Hmrichsen, Z phys Ch 1904, 50 96 ) 


bility of CsCl+HgCL m H2O at 25° 


jtion contains 

1 

Solid phase 

% CsCl 

% HgCla 

65 61 

0 00 

CsCl 

6.5 7S 

0 215 

CsCl-bCs^HgCl 

62 36 

0 32 

CsaHgCl 
! << 

57 01 

0 64 

52 35 

1 23 

a 

51 OS 

1 44 

CsallgCb+Cs^HgCb 

49 30 

1 49 

Cs HgCb 

45 95 

1 69 


45 

1 71 

Cs HgCb+CsHgCb 

38 6^ 

1 32 

CsHgCl 

t 

17 03 

0 51 

1 j 

0 42 

a 

0 61 1 

2 64 

ChHgCl.+C'.Hf; CU 

0 49 ; 

2 91 

CsHg.Cl 

0 40 

3 7S 

CsHg CU+Cs[lg,CI,, 

( 

0 44 i 

4 6^ 

0 41 

4 6S 

CsHg.Cln 

< 

0 25 

5 65 

0 IS 

7 09 

CsHg Cln+HgCl 

0 00 

6 90 

HgCl 


(l^oote, Ain Ch J 1901 30 140) 


Insol in acetone (Naumaun, B 1904, 37 
4129, hidmann, C C 1899,11 1014 ) 

100 g solution m acetone sat it 25° con- 
tim 0 032 g CsCl (Foote and Hugh, J 
Am Chem Soc 1911,33 461 ) 


Solubility of CsCl+HgCl in acetone at 2' 


Solution contains 

Solid phase 

%HgCl 

% CsCl 

57 74 

0 00 

HgCU 

57 79 

0 13 

HgCU+CsHgsCI.i 

57 74 

0 20 

CsHgjClu 

52 54 

0 22 

C( 

49 83 

0 32 

Cl 

44 321 

0 601 

CsHgsClii H~CsHg2Cli 

44 46 j 

0 44 1 

(C 

39 65 

0 48 

CsHgaCls 

28 48 

0 48 

Cl 

26 96} 

0 52 1 

CsHgsCU+CsHgCl, 

27 32 J 

0 61 J 

tt 

21 50 

0 46 

CsHgCL 

13 08 

0 45 

Cl 

0 16 

0 19 

Mixtures of salts 

0 17 

0 25 

Cl 

0 02 

0 11 

Cl 

0 00 

0 032 

CsCl 


(Foote and Haigh, J Am Ch Soc 1911, r 
461) 


Insol in methyl acetate (Naumann, 
1909, 42 3790 ) 

Solubility in glycol at ord temp =10 - 
10 8% (de Comnek, Belg Acad Bull 19 ► 
359) 

Insol in anhydrous pyridine and in 94 J, 
pyridine +Aq SI sol in 95% pyridine + q 
and in 93% pyridine +Aq (Kahlenberg, f 
Am Chem Soc 1908,30 1107 ) 

Caesium chromium chlcnde, 2CsCl,CrCl h 

H2O 

Stable in the an Sol in H 0 (Wells, ^ 
anoig 1895, 10 182 ) 

2CsCl,CrClj+4H 0, hydiosoopu , voiy I 
in H2O (Wells, I c ) 

Caesium /<^/a-aryur>chromium chloride, 
CiCl2(OH2)4Cl, 2CsCl 
Ppt (W(inei,B 1901,34 1()02 ) 

Caesium cobalt chloride, CsCoCl <4-211 O 
Dofonip by H (' ind ilcohol (Ciinph 1 
Z inorg 1S94, 8 12() ) 

CsCoClj I)((ornj) by HO ind by 1- 

(ohol (Cuiipbdl / inoig 1S94 8 120 
Cs<( oCl D((()nip b> H 0 iiid by 1 

(Ohol (C unpb( 11 / inoig 1S94 8 12h 

Caesium cuprous chloride, ( sC 1, C 11 (M 
D((oinp b> il () into C uC 1 , ( sCI {\\( s, 
/ anoig 6 lOh ) 

ICsCl, Cu Cl (Wdls) 
bCsCl Cu Cl (Wdls ) 

Caesium cupric chloride, 2( sC 1, CuCl 
Easily sol in H O and dil HC14- 4, 
msol in (OTH HCl+^q (Cmdeffioy, I 
8 9) 
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Sol in small amount H 2 O without decom^ I 
(Wells and Dupee, Z anorg 6 300 ) 

H- 2 H 20 Efflorescent (W and D ) 

3CsCl, 2 CUCI 24 - 2 H 2 O 
CsCl, CuCL Sol in H 2 O without decomp 
(W and D ) 

Caesium gold chlonde 
See Chloraurate, caesium 

Caesium indium tetrachloxide 
See Chlonndate, caesium 

Caesium iron (feme) chlonde, CsFeCLd- 
KH 2 O 

Sol in H 2 O Decomp in the air (Wal- 
den, Z anorg 1894, 7 332 ) 

Gs 2 Fen 6 +H 20 Sol m H 2 O (Walden ) 
Cs 3 FeCl 6 +H 20 Sol in H 2 O (Walden ) 

Caesium lanthanum chlonde, Cs3LaCl6+ 
4 H 2 O 

Very hydioscopic Easily sol in H 2 O 
(R J Meyer, Z anorg 1914, 86 273 ) 

Caesium lead chlonde, CsCl, 2 PbCl 2 
Nearly stable in aqueous solution (Camp- 
bell, Sill Am J 146 126 ) 

CsCl, PbCL Decomp by H 2 O (Camp- 
bell ) 

4CsCl, PbCl) As above (Campbell ) 

Caesium lead ^^j^rachlonde 
See Chloroplumhate, caesium 

Caesium magnesium chlonde, CsCl, MgCLd- 
6 H 2 O 

Sol in H 0 (Wells and Campbell, Z 
inorg 6 275 ) 

Caesium manganous chloride, CsCl, MnCLH- 
2 H 2 O 

Not {hliqu(b((nt, bol m H^O (Saundeis, 
\m Ch J 14 141) 

2 CbCl MnCL (CrodtfTroy) 

H- 2 ?/ 2 H 20 ((todeffroy ) 

-i-3H() Sol in HO Com HCl+Aq 
])ic f ipit it( s mhydrous salt from iqucous 
solution (Goddfroy, B 8 9) 

The only silt whuh (\ibtfc. contains 2 H O 
(Suindds Vrn Ch I 14 14:1) 

Caesium manganic chloride, 2 CsCl, MnCla 
h isily dccoinp (Me yd ind Best, Z 
inorg 1899, 22 187 ) 

Caesium mercunc chloride, CsCl, HgCl 
100 pts solution sat at 17° contain 1 40b 
pts CsHgCls Not decomp by H 2 O Insol 
in absolute alcohol, but sol on diluting with 
1/3 vol H 2 O (Wells, Sill Am J 144 221 ) 
2 CsCl, HgCb Easily sol in H 2 O and dil 
HCl+Aq, insol in cone HCl-f-Aq (Godef- 
froy ) 


3CsCl, HgCL Decomp by HO, on le- 
crystallizing from H O, CsCl, HgCL is finally 
formed (Wells, Sill Am J 144 221 ) 

CsCl, SHgCL Decomp byH20 (Wells) 
Solubility determinations show that the 
only double salts of CsCl and HgCL which 
exist at 25° are CssHgCL, Cs2HgCl4, CsHgCls, 
CsHg 2 Cl 6 , CsHgsCln (Foote, Am Ch J 
1903, 30 340 ) 

Caesium molybdenum chlonde, Cfe2MoCl54- 
1 H 2 O 

Sol in H 2 O Nearly insol in alcohol and 
‘ ether (Chilesotti, C C 1903, II 652 ) 

Caesium molyhdenyl chlonde, CsCl, 
M 0 O 2 CI 2 +H 2 O 

Hygroscopic Decomp by H 2 O (Wem- 
land and Knoll, Z anorg 1905, ^ 93 ) 

2CsCl, M 0 O 2 CI 2 Hygroscopic Decomp 
by H 2 O (Weinland and Knoll, Z anorg 
1905, 44 92 ) 

2CsCl, bMo 02 Cl 2 -f- 22 H O Very hygro- 
scopic Decomp by H 2 O (Weinland and 
Knoll, Z anorg 1905, 44 94 ) 

2 CsCl, M 0 OCI 3 Only si sol in H 2 O 
(Nordenskjold, B 1901, 34 1573 ) 

Caesium neodymium chlonde, CsaNdClcd- 
5 H 2 O 

Very hydroscopic Easily sol m H 0 
(R J Meyer, Z anorg 1914, 86 273 ) 

Caesium nickel chloride, 2CsCl, N 1 CI 2 
As the coi responding Cu salt 
CsNiCls Decomp by H 2 O and by alcohol 
(Campbell, 4.m J Sci 1894, (3) 48 418 ) 

Caesium palladium dichlonde 
See Chloropallad te, caesium 

Caesium palladium tetrachloride 
Ste Chloropalladate, caesium 

Caesium praseodymium chlonde, C-.iFrCl6-h 
5 H 2 O 

Veiy hydiosc*o])u h isily sol in H O 
(R J Moyei, Z inoig 1914,86 271) 

Caesium rhodium chlonde 
I Chlororhodite, caesium 

Caesium ruthenium chloride 

S(( Chlororuthenite, caesium and chloro- 
ruthenate, caesium 

Caesium oxi/ruthenium chlonde, 

CS 2 RUO 2 CI 4 

Ppt (l( coinj) by 11 O, sol in cold HCl 
(How(,J Ain Cheni hoc 1901,23 779 ) 

Caesium samarium chloride, CssbinCleH- 
5 H 2 O 

Very hydroscopic Easily sol in H 2 O 
(R J Meyer, Z anorg 1914, 86 273 ) 
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Caesitim silver chlonde, 2CsCl, AgCl 
Easily decomp by H 2 O (V^ells and 
Wheeler, Sill Am J 144 155 ) 


Cffisium tellimum chlonde 
See Chlorotellurate, caesium 

Caesium thallic chlonde, 2CsCl, TICI 3 
By recryst from H 2 O forms 3CsCl, 2T1C18 
(Pratt, Am J Sci 1895, (3) 49 398 ) 

+H 2 O Readily sol in hot H 2 O but 3CsCl, 
2 TICI 3 cryst from the solution (Pratt, Am 
J Sci 1895, (3) 49 399 ) 

3CsCl, 2TlCls Can be recryst from H 2 O 
without change (Pratt, Am J Sci 1895, (3) 
49 401 ) 

3CsCl, TICI 3 + 2 H 2 O Sol in 36 4 pts H 2 O 
at 17° and 3 pts at 100° (Godeffroy, Zeitsch 
d allgem osterr Apothekerv 1880 No 9 ) 


Caesium tm (stanmc) chlonde 
See Chlorostannate, caesium 


Caesium titanium chlonde, T 1 CI 3 , 2CsCl+ 
H2O 

Difficultly sol in H 2 O (Stabler, B 1904, 


ungsten chlonde, CssV' aCb 
msol in cold H 2 O 

wui in a hot mixture of equal pts H 2 O and 
cone HCl 

Nearly msol m cone HCl 
Sol m very dil NaOH+Aq 
Nearly msol in most organic solvents 
(Olsson, B 1913, 46 574 ) 

Caesium uranous chloride, CS 2 UCI 6 
As K salt (Alov, Bull Soc 1899, (3) 21 
264) 

Caesium uranyl chloride, 2CsCl, (UO )C1 
Sol in H 2 O (Wells, Z anorg 1S95, 10 
183) 

100 ptb of the solution contain at 29 75°, 
56 07 ptb UO 2 CI 2 , 2CbCl (Rimbach, B 
1904, 37 468 ) 

Pptcl from aq solution by gastoub HCl 
(Wells, \m J bci 1894, (3) 60 251 ) 

Caesium vanadium chloride, Cs VdCU + H () 
Difficultly sol m H O and akohol (St ih~ 
lei, B 1904, 37 4412 ) 

Caesium zme chlonde, 3CsCl, ZnCl 
Sol in H 2 O (Wells and Ciinpbdl, Z 
anorg 6 275 ) 

2CbCl, ZnCb Easily sol m H 0 and clil 
HCl+Aq Insol in cone HCl+Aq (Godef- 
froy ) 


Caesium chloride chromic oxychlonde, 
2 CsCl, CrOCL 
Decomp m the air 

Sol in cone HCl without decomp (Wein 
land, B 1906, 39 4045 ) 

Caesium chlonde columbium oxychlonde 
2CsCl, CbOCL 

Decomp by H 2 O (Weinland, B 1906 
39 3057) 

Caesium chloroiod^de, CsCLI 
Properties as CsBrClI (WeUs ) 

CsCLI SI sol in H 2 O, from which it cai 
be recrystaUized without decomp (Well 
and Wheeler ) 

Caesium mercuric chloroiodide, Cs 2 HgCl 2 l‘) 
Decomp instantly by H 2 O to Hgl 2 (Wells 

Caesium fluonde, CsF 
Ppt (Chabri4, C R 1901, 132 680 ) 

4-1 J^H 20 100 g H 0 dissolve 366 5 g Csl 
at 15° (de Forcrand, C R 1911, 162 1210 

Caesium hydrogen fluonde, CsHFo 
Ppt (Chabne, C R 1901, 132 680 ) 

Caesium tantalum fluoride 
See Fluotantalate, caesium 

Caesium tellunum fluonde, CsF, I ol 4 
Decomp b> H 0 (Wells, Am J Sci 1901 
(4) 12 190 ) 

Caesium titanium fluonde 
See Fluotitanate, caesium 

Caesium zirconium fluoride 
See Fluozirconate, caesium 

Caesium hydride, CsH 

D(fonip by HO with ( volution of H 
(Moibsin, C R 1901, 136 5V) ) 

Caesium hydroxide, CsOH 

\( ly d( lupic s( ( lit md sol m II () So 
in aU ohol 

79 41 ^ < CsOH IS ( out iiiH (1 in i s il uj soli 
tioii it 15° {d( IokiukI ( U 1909 14^ 

H44 ) 

75 OSC C s( MI is ( out mud in sit uj soli 
tioii it (S( lu( UK III il ( IS ( C 1909, 
11 ) 

Caesium iodide, Csl 
Sol m H O 

100 ptb H O disHolvi 44 pts Csl it 0 
6b 3 pts at 14 5°, lt)0 pts it t)l° 

Sp gi of Csl+Aq sat it 14° = I ^9 
(Betekoff, Bull Soc IVtcisb (4)2 197) 
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Caesitun penodide 

Solubility determinations show that Csis 
and Csis are the only periodides of caesium 
existing between — 4® and +73° (Foote, 
Am Ch J 1903, 29 203 ) 

Caesium ^modide, Csla 

1 ccm sat Csl+Aq dissolves 0 0097 g 
CsIs, and sp gr of solution is 1 154 Only si 
decomp by solution m H 2 O Much more 
sol m alcohol than in H 2 O Not immediately 
decomp by ether (Wells, Sill Am J 143 


Caesium pentaiodide, CsIs 

Caesium cobalt iodide, CS 2 C 0 I 4 
Decomp by H 2 O (Campbell, Z anorg 
1894,8 12 ) 

Deliquescent, decomp by H 2 O and by 
alcohol (Campbell, Am J Sci 1894, (3) 
48 418) 

Caesium lead iodide, CsPbl 2 
SI sol mhotCsI+Aq (Wheeler, Sill Am 
J 145 129 ) 

Caesium mercuric iodide, Csl, 2Hgl2 
Decomp by H 0 finally into Hgl 2 (Wells, 
Sill Am J 144 221 ) 

2Cbl, 3HgI Decomp by H 2 O finally into 
Hgl 

Csl, HgU As above 

2Cbl Hgl Decomp by HD insol in 
ilcohol 

3CsI, Hgli Ab ibovc 

Caesium silver iodide, Csl, Agl 
(Pdihdd, Z inoig 1 100) 

Csl, 2A.gl Mok feol m hot thin in cold 
af<tou( (Mush, Chcrn Soc lOH, 103 
7S2 ) 

Caesium tellurium iodide 
^>(( lodotellurate, caesium 

Caesium thallic iodide, Csl, 1 11^ 

l)(((>nip 1)\ no (Pi itt Am I S( 1 
1V)5, (i) 49 40 M 

Caesium zinc iodide, Dsl, /ul 
Sol 111 HO (V\(lls Hid Cimpbdl, Z 
inoig 5 275 ) 

2CsI, Ziil As tbov( 

Caesium oxide, Cs^O 

Abhoibb 11 O ind CO 2 fioin th( 111 
Dieonip by H 2 O uul by liquid N H 3 (Rcn- 
gid(,C R 1906,143 593) 

Caesium dioxide, CsiO 
Dcconip by H^O (Rengade, C R 1905, 
140 1537) 


Caesium inoxide, CS 2 O 3 
Decomp by H 2 O (Rengade, C R 1905, 
140 1537) 

Caesium ieiroxide, CS 2 O 4 
Decomp by H 2 O (Rengade, C R 1905, 
140 1538) 

Caesium sulphide, CS 2 S+ 4 H 2 O 
Dehquescent, very sol in H 2 O (Biltz, 
Z anorg 1906, 48 300 ) 

Caesium dtsulphide, CS 2 S 2 
Anhydrous Sol m H 2 O Hydroscopic 
(Blitz, Z anorg 1906, 60 72 ) 

+H 2 O From Cs 2 S 2 +Aq Hydroscopic 
(Blitz, Z anorg 1906, 60 72 ) 

Caesium fr^sulphlde, CS 2 S 8 
Anhydrous Sol mH20 Not hydroscopic 
(Blitz, Z anorg 1906, 50 75 ) 

+H 2 O From Cs 2 S 3 +Aq (Bilt^, Z 
anorg 1906, 60 76 ) 

Caesium ie^rasulphide, CS 2 S 4 
Sol in H 2 O Insol m abs alcohol (Biltz, 
Z anorg 1906, 48 305 ) 

Caesium peniasulphide, CsqSs 
M pt 2° Not hydroscopic Very sol in 
cold 70% alcohol (Biltz, B 1905, 38 129 ) 

Caesium hydrogen sulphide, CsHS 
Deliquescent, very sol in H 2 O (Biltz, 
Z anoig 1906, 48 300 ) 

Caesium copper ieirasulphide, CbCuS 4 
bl sol in cold H 2 O 

Dcconip by cone and dil HCl, H2SO4 and 
HNO, 

bl sol in alcohol (Biltz, B 1907, 40 978 ) 
Calcium, Ca 

D((()mp lliO violditly blowly attacked 
by (old H b 04 Dil H 2 b 04 +Aq or HCl+Aq 
ittidv viohntly iiid dibsolvi Dil HN08 + 
Aq oxidizes, but fuming IINO 2 bcarcely at- 
1 1 ( ks e v( u on boiling (Buns( n ind Matthies- 
s(u) Not ittukid by inhydious alcohol 
(1 i(s-Bod Lit Liid Jobin, A (h (^) 64 304 ) 
JhiK Cl lb only very blowly dcconip b> 
no it ordiuiiy Umi),’bol in IICl, HNOj, 
llb 04 (Moissaii, C R 129 589 ) 

Insol m iKpiid Nlli (Goh, Am Ch J 
IS98, 20 S27 ) 

!/> ((in ()l( i( leid dissolves 0 004 g Ci 
lubdiys (C^itcs, J plivs Clum 1911,16 
143 ) 

Calcium amalgam, C i{Hg4 

Dcconip H O 1 C idily (luic, C R 1898, 
127 619 ) 

CaHg 5 Rapidly docomi) in moist air 
(bchvirger, Z anoig 1900,26 425) 
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Calcium amide, Ca(NH2)2 

(Moissan, A ch 1899, (7) 18 326 ) 

Calcium ammoma, Ca, 4NH3 
Decomp at ordinary temp , takes fire in 
contact with the air, si sol m liquid NH3 
(Moissan, C R 1898, 127 691 ) 

Ca,6NH8 (Kraus, J Am Chem Soc 
1908, 30 665 ) 

Calcium arsemde, Ca8As2 
Decomp by cold H 0, msol m cold fuming 
HNO3, very sol m hot HNO3 (Lebeau, 
C R 1899, 128 98 ) 

Calcium azoimide, Ca(N8)2 
Hydroscopic, explosive 
38 1 pts sol in 100 pts H2O at 0° 
45 0 ‘ 100 H2O '' 15 2 

0 211 << “ 100 “ abs alcohol 16 

Sol m H2O, decomp when heated and on 
standmg m the air (Dennis, Z anorg 1898, 
17 21) 

Insol in puie ether (Curtius, J pr 1898, 
(2) 68 286 ) 

Calcium honde, CaBe 

Not decomp by H2O at 250°, pol in fused 
oxidizmg agents 

Insol m aq acids, si sol in cone H2SO4, 
sol m dll or cone HNO3 (Moissan, C R 
1897, 126 631-32 ) 

Calcium bromide, CaBr 
Very dehquescent 100 pts H2O dissolve — ' 
at 0° 20° 40° 60° 105° 

125 143 213 278 312 pts CaBr 

(Kremeis, Pogg 103 65 ) 

Sat CaBr2+Aq contains at 


—22° 

—22° 

—14° 

—7° 

—5' 

50 5 

50 2 

52 5 

52 6 

52 6% CiBi, 

1-8° 

9° 

11° 

20° 

50° 

1 

55 1 

55 7 

57 1 

62 6% C iBi 


(fitard, 

\ oh 

1894, (7) 2 540 ) 

Sp 

gi of CaBr2-|-Aq at 19 

5° containing 

5 

10 

15 

20 

25 %CaBi , 

1044 

1089 

1 139 

1 194 

1 25^ 

30 

35 

40 

45 

50 CiBi 

1315 

1385 

1461 

1 549 

1 641 


(Kremers, Pogg 99 444, calculated by Gci- 
lach, Z anal 8 285 ) 


SI sol in liquid NH 3 (li inklin, Am Ch 
J 1898, 20 827 ) 

Very sol in alcohol (Henry ) 

Sol in acetone (Eidmann, C C 1899, II 
1014, Naumann, B 1904, 37 4328 ) 

Sol in methvl acetate (Naumann, B 
1909i 42 3790 ) 


Sol in ethyl acetate (Naumann, B 1910 
43 314) 

Insol m benzonitnle (Naumann, B 1914 
47 1370) 

+4H2O (Kuznetzov, C A 1911 842 ) 
+6H2O 

Calcium manganous bromide, CaMnBr4-f 
4H2O 

SI hydroscopic Unstable (Ephraun, Z 
anorg 1910, 67 377 ) 

Calcium mercuric bromide 

Decomp by HoO (v Bonsdorff ) 

Calcium molybdenyl bromide, CaBr2, 
2MoOBr3+7H20 

(Wemland and Knoll, Z anorg 1905, 44 


Calcium stannic bromide 
See Bromostannate, calcium 

Calcium bromide ammoma, CaBro, 6NH3 
Sol m H2O (Rammelsberg, Pogg 66 239 ) 

Calcium bromide hydrazme, CaBr2, 3N2H4 
Easily sol in HoO (Franzen, Z anoig 
1908, 60 288 ) 

Calcium bromofluonde, CaBi , CaF 
Decomp by H2O (Deficqz, A ch 1904, 
(8) 1 357 ) 

Calcium carbide, CaC 
Sp gr 2 22 at 18° Insol m fuming HNO3 
and cone H SO4 but leulily deconip by 
dll acids ind H2O (Moissm, Bull So( 
1894, (3) 11 1005 ) 

Insol in HCl m the cold, but dccoiup it 
led heat htiong nun kuIs do not u t ni 
the cold sol in gluiil uctu m tin (old, 
sol infused ilk ill (Vcnihh, J \ni ( Ik ni 
Soc 1895,17 i()7-n()j 

Calcium chloride, C iCl 

Veiy cl( liciucsec lit Vciy sol m II {) witli 
( volution of h( it 

Anh\ (Irons ( uf 1 is sol m 1 1 >0 pi s 11 ( ) (< ( 1 1 i h ) 

Vnh\ (Irons C uC I is sol in I )S pts II (> it 1112 
(IvKiiurs P()^,f^ 103 t) ; ) 

\nh\ (Ir )iis C liC 1 is sol in 1 i > pts H ( ) it 20 0 s 1 

pt H (> It 40 I) 72 pt It () ut t)() ( a( 1 +(>11 <) 1 

sol in 0 > pt IhOntO and 2 0 > pt il 10 (( nu Iin ) 

C aC I IS sol ml ) pts (old and 0 S pt h ilinL,H(> 
(hounroN ) 

CaCU + \(| sat in tin (old (ontains 40 7 ( iC 1 

(l’()ur(ro\ ) 

( uC 1 -j-A(t aal it 12 > rontams >3 K < ( iCI 

(Hashc nfrit/ ) 

100 ptfo H C) dissolve 1()5 7 pts C iCl -f- 
bH20 it 0°, 7141 pts at 40° ( 1 ildeii C hem 

Soc 46 409 ) 

100 pts H2O dissolve 60 5 pts CaCb fnnn 
CaCL+bH O at 0°, and solution has sp gi = 
1 367 (Engel, Bull Soc (2) 47 318 ) 
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Solubility of CaCl2+6H20 in H2O at t® 


t® 

Sat solution 
contams 
% CaCl 2 

Sat solution 
contains 
% CaCh+eHaO 

—22 

32 24 

63 61 

0 

36 91 

72 82 

+ 7 39 

38 77 

76 49 

13 86 

41 03 

80 95 

19 35 

42 50 

83 85 

23 46 

44 15 

87 11 

24 47 

45 33 

89 44 

27 71 

46 30 

91 35 

29 53 

50 67 

99 97 


(Hammerl, W A B 72, 2 287 ) 


Solubility in 100 pts H2O at t° 


t® 

Pts CaCla 

t® 

Pts CaClj 

0 

59 39 

13 86 

69 49 

5 

' 64 83 

19 35 

73 91 

7 88 

66 20 

21 89 

79 77 


(Hammerl, calculated by Bakhms Rooze 
boom, R t c 8 5 ) 


Solubility in 100 pts H2O at t° 


t® 

Pts 

CaCb 

t® 

Pts 

CaCla 

t® 

Pts 

OaOl2 

0 

49 6 

19 

72 

38 

108 

1 

50 

20 

74 

39 

109 

2 

51 

21 

75 

40 

110 

3 

52 

22 

77 

41 

111 

4 

53 

23 

79 

42 

112 

5 

54 

24 

80 

43 

113 

() 

55 

25 

82 

44 

114 

7 

56 

26 

84 

45 

115 

S 

57 

27 

87 

46 

116 

9 

58 

28 

89 

47 

117 

10 

60 

29 

91 

48 

118 

11 

61 

30 

93 

49 

119 

12 

b2 

31 

96 

50 

120 

H 

b3 

32 

98 

51 

121 

14 

65 

33 

100 

52 

122 

15 

bb 

34 

103 

53 

123 

lb 

()S 

35 

104 

54 

124 

17 

()9 

36 

105 

55 

125 

IS 

71 

37 

107 

56 

126 

57 

127 

72 

137 

87 

145 

5S 

12s 

73 

138 

S8 

14b 

)<) 

129 

74 

138 

89 

147 

()() 

1>9 

75 

1 39 

90 

147 

bl 

HO 

76 

139 

91 

148 

()2 

HI 

77 

140 

92 

149 

()3 

HI 

78 

141 

9 3 

150 

()4 

H2 

79 

141 

94 

150 

(>5 

H3 

SO 

142 

95 

151 

()() 

H3 

81 

142 

9b 

152 

()7 

H4 

82 

143 

97 

152 

(>S 

135 

S3 

143 

98 

153 

bO 

135 

84 

144 

99 

154 

70 

Hb 

S5 

144 

179 5 

325 

71 

136 

86 

145 




( Mulder, Scheik Verhandel 1864 107) 


If solubility S=pts anhydrous CaCL in 
100 pts solution, S= 32+0 2148t from — 18® 
to +6®, S-54 5+0 0755t from 50® to 120® 
(Etard, C R 98 1432 ) 

Accordmg to Bakhuis Roozeboom, the solu- 
bihty of CaCL vanes accordmg to the hydrate 
employed, and the followmg data were ob- 
tained as the result of very exact experiments 


Solubihty of CaCL+OHsO in 100 pts H2O 
at t® 


t° 

Pts 

OaGls 

t® 

Pts 

Cads 

t® 

Pts 

CaCls 


75 1 

81 67 

28 0 
28 9 

88 8 

92 05 




There are two modifications of CaCl2+ 
4H2O, a and ^ 


Solubility of CaCl2+4H20/3 in 100 pts 

H2O at t® 

t® 

Pts CaCh 

t® 

Pts CaCls 


103 3 

108 8 

114 1 

35 0 

38 4 

122 74 

127 50 

Solubility of CaCl2+4H20a m 
at t® 

100 pts H2O 

t® 

Pts CaCla 

t® 

Pts CaCl 

22 0 

24 7 

29 8 

92 67 

95 59 

100 6 

Mi 

107 21 

115 3 

129 9 


Solubility of CaCl2+2H20 m 100 pts H2O 
at t® 


t 

I ts 
CixCh 

n 


t® . 

Pts 

CaCl 

40 

128 1 

95 8 


139 

191 0 

45 

129 9 

115 

169 5 

155 

214 3 

50 

132 3 

124 

176 0 

165 

236 2 

59 5 
80 5 

136 5 
145 3 

137 

187 6 

174 

275 7 


vSolubility of CiCb+HiO in 100 pts HO 
it t° 



I 1 ts CaCh 






(Bakhuis Roozeboom, R t c 8 1 ) 
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Sp gr of CaCh-hAq 


OaCb 

Sp 

gr 

ctch 

Sp 

gr 

CaOIa 

Sp gr 

3 95 

1 

03 

20 85 

1 

IS 

34 57 

1 33 

7 66 

1 

06 

23 93 

1 

21 

36 49 

1 36 

11 23 

1 

09 

26 86 

1 

24 

38 31 

1 39 

14 42 

1 

12 

29 67 

1 

27 

40 43 

1 42 

17 60 

1 

15 

32 36 

1 

30 

41 91 

1 45 


(Richter ) 


Sp gr of CaCl 4-A.q at 19 5® containing pta CaCl to 
100 pts HaO 


Pts 

CaCl 

Sp gr 

Pts 

CaOh 

Sp gr 

6 97! 

1 0545 

36 33 

1 2469 

12 58 

1 0954 

50 67 

1 3234 

■ 23 33 

1 1681 

62 90 

1 3806 


(Kremers Pogg 99 444 ) 


Sp gr of CaCL+Aq G==sp gr at 15° if % 
IS CaCL, according to Gerlach, S=sp gr 
at 18 3° if % IS CaCl2+6H20, according 
to Schiff 


% 

G 

^ 1 

% 

G 

s 

1 

1 00852 

1 

0039 

36 

1 35610 

1 

1575 

2 

1 01704 

1 

0079 

37 

1 36790 

1 

1622 

3 

1 02555 

1 

0119 

38 

1 37970 

1 

1671 

4 

1 03407 

1 

0159 

39 

1 39150 

1 

1719 

5 

1 04259 

1 

0200 

40 

1 40330 

1 

1768 

6 

1 05146 

1 

0241 

41 


1 

1816 

7 

1 06033 

1 

0282 

42 


1 

1865 

8 

1 06921 

1 

0323 

43 


1 

1914 

9 

1 07808 

1 

0365 

44 


1 

1963 

10 

1 08695 

1 

0407 

45 


1 

2012 

11 

1 09628 

1 

0449 

46 


1 

2062 

12 

1 00561 

1 

0491 

47 


1 

2112 

13 

1 10494 

1 

0534 

48 


1 

2162 

14 

1 12427 

1 

0577 

49 


1 

2212 

15 

1 13360 

1 

0619 

50 


1 

2262 

16 

1 14332 

1 

0663 

51 


1 

2512 

17 

1 15305 

1 

0706 

52 


1 

2565 

18 

1 16277 

1 

0750 

53 


1 

2414 

19 

1 17250 

1 

0794 

54 


1 

2465 

20 

1 18222 

1 

0838 

55 


1 

2516 

21 

1 19251 

1 

0882 

56 


1 

2567 

22 

1 20279 

1 

0927 

57 


1 

2618 

23 

1 21308 

1 

0972 

58 


1 

2()t)9 

24 

1 22336 

1 

1017 

59 


1 

2721 

25 

1 23365 

1 

1062 

60 


1 

2775 

26 

1 24450 

1 

1107 

61 


1 

2825 

27 

1 25535 

1 

1155 

62 


1 

2877 

28 

1 26619 

1 

1199 

65 


1 

2929 

29 

1 27704 

1 

1H6 

64 


1 

2981 

30 

1 28789 

1 

1292 

65 


1 

5054 

31 

1 29917 

1 

1339 

66 


1 

5087 

32 

1 31045 

1 

1586 

67 


1 

5140 

33 

1 32174 

1 

1455 

68 


1 

5195 

34 

1 33602 

1 

1480 

69 


1 

5246 

35 

1 34430 

1 

1527 

70 


1 

5500 


(Calculated by Geikch, Z in il 8, 2Si ) 


Sp gr ofCaCL+Aq a=:no oihalf moleci s 
in grammes dissolved in lOCiO g H ), 
b=:sp gr at 24 3° when a = CaCl f 
6 H 2 O (H mol =109 5 g), c = sp gr it 
24 3° when a = CaCl 2 (H mol =55 5 ) 


a 

b 

C 

a 

b j 

; ■ . 

c 

1 

1 041 

1 043 

7 

1 198 

1 2 

, 2 

1 076 

1 084 

8 

1 214 


3 

1 106 

1 122 

9 

1 229 


4 

1 133 

1 159 

10 

1 242 


5 

6 

1 157 

1 179 

1 193 

1 227 

11 

1 255 



(Favre and Valson, C R 79 968 ) 


Sp gr of CaCL+Ao at 18° 


% CaCl 2 

Sp gr 

% CaCb 

Sp gr 

5 

1 0409 

25 

1 230*= 

10 

1 0852 

30 

1 284J 

15 

1 1311 

35 

1 342( 

20 

1 1794 




(Kohlrausch, ^ Ann 1879 1 ) 


CaCL+Aq sat at 0° has sp gr =1 7 

(Engel, Bull Soc 1887, (2) 47 318 ) 


Sp gr of CaCl +Aq at 9 5°C 


Mass of salt per unit 
mass of solution 

DcnsitN of soliitioi 
(g per cc ) 

0 00191 

1 00168 

0 003S1 

1 00517 

0 00570 

1 ()04()5 

0 00759 

1 00615 

0 00947 

1 ()07()5 

0 01520 

1 01050 


(McGrcgoi, C N 1SS7, 65 () ) 


Sp gi ol C iCl 4-A(i it 2 ) 


( OIK tntr ition of C i( I + \<i 


1-iioirn ll 

I 04 h) 

V- ^ 

1 Oils 

Vr ‘ 

1 0105 

Vs- ‘ 

1 0050 


(\\ igiiei, Z ph\s C h 1S9() 6 ) 


Sp gi at lb°/4° of C iCl + \(i cout ii ng 
12 1638% CiCl =1 104S0 (Schoiiiock Z 
phys Ch 189^ 11 7()S ) 
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Sp gr of CaClo + \q at 17 925°C 


CSi^l2 

Sp gr 

C^l 

Sp gr 

Ca^l2 

Sp gr 

0 0 

0 

99869 

13 

1 

11206 

33 

1 31562 

0 1 

0 

99954 

14 

1 

12130 

34 

1 32689 

0 2 

1 

00037 

15 

1 

13067 

35 

1 33821 

0 3 

1 

00116 

16 

1 

14016 

36 

1 34956 

0 4 

1 

00201 

17 

1 

14969 

37 

1 36100 

0 6 

1 

00371 

18 

1 

15926 

38 

1 37242 

0 8 

1 

00539 

19 

1 

16920 

39 

1 38400 

1 0 

1 

00703 

20 

1 

17910 

40 

1 39489 

1 5 

1 

01127 

21 

1 

18897 

41 

1 40641 

2 

1 

01548 

22 

1 

19901 

42 

1 41770 

3 

1 

02386 

23 

1 

20901 

43 

1 42882 

4 

1 

03238 

24 

1 

21918 

44 

1 44007 

5 

1 

04089 

25 

1 

22941 

45 

1 45124 

6 

1 

04951 

26 

1 

23969 

46 

1 46238 

7 

1 

05822 

27 

1 

25030 

47 

1 47329 

8 

1 

06680 

28 

1 

26092 

48 

1 48450 

9 

1 

07569 

29 

1 

27182 

49 

1 49573 

10 

1 

08467 

30 

1 

28271 

50 

1 50676 

11 

1 

09373 

31 

1 

29360 

51 

1 51778 

12 

1 

10288 

32 

1 

30461 




(Pickering, B 1894, 27 1385 ) 


Sp gi of CaCL+Aq at t® 


t 

Concentration of CaCh+Aq 

Sp gr 

20 

1 pt CaCl m 7 1045 pts HjO 

1 1062 

20 

1 ‘ “ “ 164 25 “ “ 

1 0032 


(Hittoif, Z ph>s Ch 1902,39 628 ) 


Sp gi of C iCl -f- Aq at 20° 


g in )I C iC 1 ])( r 1 

Sp gr 

0 010 

4 000982 

0 025 

1 002519 

0 050 

1 004874 

0 075 

1 0(K)S14 

0 10 

1 0()S071 

0 25 

1 022{)7 

0 )0 

1 04451 

0 75 

1 0()h41 

1 00 

1 ()S744 


(foiKs 111(1 I*( ii((, Vrii ( li J 1007,38 <)iH) ) 


S il C iC 1 -f- ^<1 loinis il 150°, iiid 

(oiitims 17S pts CiCl to 100 pts IlO 

((r( ll l( Il ) 

S it C iCl -f \(j boils it ISO (Riidoill ) 


B -pt of CaCLd- Aq containing pts CaCL to 
100 pts H 2 O G = according to Gerlach 
(Z anal 26 440), L — according to Le- 
• grand (A ch (2) 39 43) 


B pt 

G 

L 

B pt 

G 

L 

101° 

6 0 

10 

134° 


117 2 

102 

11 5 

16 5 

135 

119 


103 

16 5 

21 6 

136 


123 5 

104 

21 0 

25 8 

138 


129 9 

105 

25 0 

29 4 

140 

137 5 

136 3 

106 

29 0 

32 6 

142 


142 8 

107 

32 5 

35 6 

144 


149 4 

108 

35 5 

38 5 

145 

157 


109 

38 5 

41 3 

146 


156 2 

110 

41 5 

44 0 

148 


163 2 

111 


46 8 

150 

178 

170 5 

112 


49 7 

152 


178 1 

113 


52 6 

154 


186 0 

114 


55 6 

155 

200 


115 

55 0 

58 6 

156 


*194 3 

116 


61 6 

158 


203 0 

117 


64 6 

160 

222 

212 1 

118 


67 6 

162 


221 6 

119 


70 6 

164 


231 5 

120 

69 0 

73 6 

165 

245 


121 


76 7 

166 


241 9 

122 


79 8 

168 


252 8 

123 


82 9 

170 

268 

264 2 

124 


86 0 

172 


276 1 

125 


89 1 

174 


285 5 

126 


92 2 

1175 

292 


128 


98 4 

176 


301 4 

130 

101 

104 6 

178 

305 

314 8 

130 4 

|102 67 


179 5 


325 0 

132 


110 9 





B -pt of CaCli+Aq 


% CaCh 

B pi 

% CaCl 

B pt 

5 6 

101° 

17 5 

104° 

10 3 

102 

20 0 

105 

14 5 

103 




(bkinnei, Chem Soc 61 340 ) 


lisssol in HCl+Aq than in HiO HCI-j- 
Aq s it at 12° dissolves 27% CaCl which 
fiystillizis out with 2H O (Dittc, C R 92 
242 ) 


Solubility of CaCl 111 HCl+Aq at 0° 


Sp <)1 

oint inns 

g pc I 100 f < solution 

C i( 1 

HC 1 

1 ^()7 

51 45 

0 0 

1 U4 

4i) 45 

i i2 

1 

42 SO 

5 Si 

1 no 

it) 77 

10 ()() 

1 2S> 

20 S4 

15 S4 

1 250 

20 12 

2i 0) 

1 2 is 

11 20 

i4 ()2 


(Ingel, C U 1SS7 104, 4U) 
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CaCl 2 +Ca 02 H 2 Solubility of CaCLH- 
Ca 02 H 2 m H 2 O at 25° 


% 

CaCl 2 

% 

CaO H 

Solid phase 

5 02 

0 101 

CaOJI 

10 00 

0 115 


12 94 

0 128 


15 14 

0 140 


17 20 

0 145 


18 15 

0 148 

Ca02H2+CaC]2 4CaO 14H 0 

18 01 

0 152 

CaCl 2 4CaO 14H 0 

21 02 

0 147 


23 80 

0 146 


24 33 

0 147 


28 37 

0 170 


29 54 

0 180 


32 67 

0 225 

CaO H 2 (?) 

33 21 

0 245 

OaCl 4Ca0 14H20 

33 72 

0 254 

CaCl 2 4CaO I 4 H 2 O +CaCl 2 

CaO 2 H 2 O 

34 36 

0 173 

CaCh Ca0 2HO 

38 61 

0 060 


41 32 

0 048 


44 30 

0 030 


44 60 
44 77 

0 029 

CaCl 2 6 HO-l-CaCl 2 CaO 2 H 2 O 
CaCb 6 H 2 O 


(Schrememakers and Figee, Chem Weekbl 
1911, 8 685 ) 


See also under Calcium hydroxide 


CaCL+KCl 100 pts H 2 O dissolve 56 pts 
CaCL at 7°, 100 pts H 2 O dissolve 31 pts 
KCl at 7°, 100 pts H 2 O dissolve 63 5 pts 
CaCl2+4 9 pts KCl at 7° (Mulder, J B 
1866 67) 

CaCL+NaCl 100 pts H 2 O dissolve 53 
pts CaCL at 4°, and 56 pts at 7°, 100 pts 
H 2 O dissolve 35 7 pts NaCl at 4°, and 35 7 
pts at 7°, IOC pts H 2 O dissolve 57 b pts 
CaCl2+2 4 pts NaCl at 4°, 100 pts H 2 O dis- 
solve 59 5 pts CaCl +4 6 pts N iCl at 7° 
(Mulder, I c ) 

100 g H 2 O dissolve 72 6 g CaCL + lb 0 g 
NaCl at 15° (Rudorff ) 

Sol in sat KNOj+Aq (lourcroy) 

Insol in liquid CO (Biichnei, Z phys 
Ch 1906, 64 674 ) 

Insol in liquid NHj (Li inkliii, 4in Ch 
J 1898, 20 827 ) 

Sol in 1 pt stiong boiling ilcohol (Wdi- 
zel) 

Sol in 8 pts alcohol it 15°, ind in 1 pt 
spirits of wine (Beiginin ) 

Sol in 0 7 pt boiling ibsolut< ihohol 
(Otto ) 

Sol in 1 43 pts boiling absolute ikohol it 
78 3° (Graham ) 

Solubility of C iCl in methyl ah ohol 

CaCb foims with methyl ilcohol two com- 
plexes CaCl 4CH, OH and CaCl 5CH,OH 


Solubility of CaCl 2 , 4 CH 3 OH m CH 3 OH 


t® 

% by weight of CaCl 4 CH 3 OH 

0 

33 3 

10 

37 6 

20 

42 2 

30 

47 0 

40 

52 0 

50 

57 3 

55 

60 0 

56 

61 3 


Solubility of CaCla, 3 CH 3 OH m CH 3 OH 


t® 

% by weight of CaCh dCHsOH 

55 

60 5 

75 

63 1 

95 

66 3 

115 

70 3 

135 

75 2 

155 

81 8 

165 

86 2 

170 

89 5 

174 

93 5 

177 (mpt ) 

100 


(Menschutkm, Z anorg 1907, 62 21 ) 


Solubility of CaCL in ethyl alcohol 
CaCL forms with ethyl alcohol a complex 
CaCl 2 SCaHfiOH 

Solubility of CaCL 3 C 2 H 5 OH in C H 5 OI 
at t° 


t® 

% by weight of 
CaCl 3 C 2 H 5 OH 

t 

1 

0 

34 8 

80 

S 6 S 

20 

46 0 

85 

S9 2 

40 

58 7 

90 

91 9 

60 

73 0 

95 

9() 2 

70 

80 8 

97 mpt 

100 


(Mcnschutkiu, Z anoig 1907,62 2->) 


Sp gi at 16°/4° of C iCb+ ileoho) ( on 
taming 5 668% CaCL = 0 8h) h) (Se honioc I 
Z phys Ch 189 11 768 ) 


B -pt of in ahoholK solution oi C iC 1 


( iC 1 

H pl 

2 4 

7S 4{ + 0 70 

5 1<) 

78 4 ^ H- 2 1 ) 

S 01 

78 12 + 4 is 

9 9^ 

78 4 ^ + 5 ) ) 

15 94 

78 4^ +11 7 ) 


(Skinner, Chem So( 61 340 ) 


Si sol in piopyl ah ohol (Bcithdot) 

100 g piopyl alcohol dissolve 10 75 
CiCl (Sehlarnp Z ])hys Ch 1894,14,276 
SI sol in irnyl alcohol (Boms ) 

Pptd from ahoholie solution bv < thei 
(Dobbe leiner ) 
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Sol m wood-spint, sol m lignone (Liebig), 
insol in lignone (Gmelin ) 

Insol in acetone, sol in butyl alcobol 
(Wurtz ) 

Very si sol in acetone (Krug and 
M 'Elroy, J Anal Ch 6 184 ) 

Solubility m acetone -f-Aq at 20° 

CaCL will salt out acetone from aqueous 
solution The table shows the composi- 
tion of the solutions at the pomts at 
which inhomogeneous solutions of CaCL, 
acetone and H2O just become homogen- 
eous at 20° 1 00 g of the solution contain 


Sol m many compound ethers, as ethyl 
acetate (Liebig), ethyl lactate (Strecker) 

Sol m considerable quantity m amyl sul- 
phocyamde (Medlock, Chem Soc 1 374 ) 
Sol m valyl (Kolbe ) 

Very sol in cone HC2H3O (Liebig ) 
Solubihty of CaCl in acetic acid 
CaCh forms with acetic acid a complex, 
CaCL, 4CH8COOH 

Solubility of CaCL, 4CH3COOH in 
CHsCOOH at t° 


g CaCla 

g H 2 O 

t» acetone 

13 03 

52 49 

34 48 

8 5 

45 37 

46 15 

6 38 

39 51 

54 11 

5 35 

35 95 

58 70 

4 11 

31 8 

64 09 

3 58 

29 88 

66 54 

3 31 

28 59 

68 10 

3 04 

27 03 

69 93 

2 77 

26 67 

70 56 

13 90 

53 47 

32 63 

10 12 

48 86 

41 02 

8 47 

45 59 

45 94 

6 92 

41 24 

51 84 ^ 

6 31 

39 15 

54 54 

5 28 

36 09 

68 63 1 

4 94 

34 72 

60 34 

4 37 

33 8 

61 83 

1 99 

23 38 

74 63 < 

1 b 

21 4 

77 00 

1 35 

19 92 

78 73 

18 787 

65 301 

25 913 

12 443 

62 153 

35 404 ' 

10 70 

49 61 

39 69 

9 59 

47 75 I 

42 66 

S 82 

4b 04 

45 14 

7 48 

42 75 

49 77 

7 07 

41 54 

51 39 

t) 72 

40 48 

52 S 

30 04 

49 19 

20 57 

IS 

55 01 

2b 7b 

15 49 

54 00 

10 51 

li IS 

52 52 

34 3 

11 40 

50 20 

38 40 

28 09 

51 71 

20 20 

21) SI 

52 01 

21 18 

22 i>7 

55 bb 

21 67 

IS 1S9 

5b 21 

25 <>0 

U 21 

48 00 

20 81 

2 21 

24 91 

72 84 

1 S2 

22 27 

75 S9 

0 ()S 

15 S7 

S3 44 

0 5S 

14 91 

84 49 

0 45 

11 55 

8b 00 

0 48 

14 49 

85 11 

0 27 

12 11 

87 42 

0 20 

9 95 

89 85 

0 15 

9 05 

90 81 


11 1 
30 
35 
40 
45 
50 
60 
65 
70 
73 


Tvt CaCls 4 CH 3 COOH 


42 0 
47 6 
50 0 
54 7 
63 0 
69 5 
79 5 
84 5 
91 2 
100 0 


(Menschutkm, Z anorg 1907, 64 95 ) 


Insol in benzomtrile 
7 1370) 

Insol in ethyl acetate 


(Naumann, B 1914, 
(Naumann, B 


(I rankforter, J Am Chem 
1125) 


Soc 1914, 36 


SI sol in anhydrous pyridine 
Sol in 97%, 95% and 93% pyndme-f Aq 
Kahlenberg, J Am Chem Soc 1908, 30 
107) 

100 g sat solution of CaCL m sat sugar + 
Lq at 31 25° contain 42 84 g sugar +25 25 g 
OaCL, or 100 g H2O dissolve 135 1 g sugai 
+79 9 g CaCL at 31 25° (Kohler, Z Vei 
ickermd, 1907, 47 447 ) 

+H2O (Bakhuis Roozeboom ) See above 
+2H O (Bakhuis Roozeboom ) See above 
+4H O Two modifications (Bakhuis 
Dozeboom ) See above 
a and /3 modifications (a == stable foim ) 
(Kuznetzov, C A 1911 , 842 ) 

+6H2O Very deliquescent 


Sol ill HO 


LU auiswj vyi. 

250 pts CaCl,+6H/) with 100 pt& H^O 
at 10 8° lowei the temp 23 2° (Rudorff, B 
2 68 ) 

Melts in crystal H O it 28° (Tilden, Chem 
Soc 46 409), at 30 2° (Bakhuis Roo/i boom ) 


—22° 

—17° 

—5° 

—5° 

+ 

1 0 

31 5 

12 4 

35 1 

15 2 

3b 5 

8° 

22° 

29° 

35° 

49° 

37 9 

42 1 

46 1 

49 0 

55 1 

63° 

0 

0 

104° 

115° 

salt 

55 9 

57 5 

58 5 

58 6% 


(Etard, A 

. oh 

1894, (7) 2 

532: 

1 Sat 

solution 

of 

CaCl +6H 

0 c 
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44 77 g CaCL at 25® (Schreinemakers and 
Figee, Chem Weekbl 1911, 8 685 ) 

See also above 


Solubility of CaCl2+6H20 in ethyl alcohol + 
•Vq under addition of increasing amounts 
of CaCL 


Per cent of alcohol 
bj volume 

G CaCh 
added 

Grams CaCla m 

5 cc of solution 

92 3 


1 430 

97 3 


1 409 

99 3 


1 429 

a 

1 

1 529 

(C 

2 

1 561 

a 

3 

1 590 

it 

4 

1 641 

It 

5 

1 709 


(Bodtker, Z phys Ch 1897, 22 510 ) 


Calcium hydroxylamine chloride, CaCL, 
3NH2OH, HCl 

(Antonow, J Russ Phys Chem Soc 1905, 
37 479) 

Calcium lodme inchlonde, 2ICI3, CaCl2+ 
SHoO 

Hydroscopic (Wemland, Z anorg 1902, 
30 142) 

Calcium mercuric chlonde, CaCL, 5HgCl + 
8HO 

Decomp by cold H2O, which dissolves out 
CaCL, but all dissolves on heating (v Bons- 
dorff, 1829 ) 

CaCL, 2HgCl2 +6H2O Deliquescent 

Voiy sol in H2O (v Bonsdorff ) 

CaCli, 6HgCl2+6H20 Vtiy deliquescent 
Decomp by H 0 (Stromholm, I pr 1902, 
(2) 66 521 ) 

Calcium lead chloride, basic 
See Calcium lead oxychloride 

Calcium magnesium chloride, C iCl , 2MgCl 
+ 12H2O 

Min PachhijdntL Doliqu(s((nt 
100 pts HO dissolve 100 ^ pts li IS 75° 
dissolving 20 pts in SO pts H () th< temp 
iteiiis(d 7 75° (Bib(h()f) 

Calcium mercuric chlonde, basic, C iCl 
2HgOH-4HO I 

S(c Calcium mercuric oxychloride 

Calcium thallic chlonde, 2 1 ICLjC iCl + 
()H 0 

Cm b( ayst fioni HO (Gev((k( A 
1909, 366 222 ) 

Calcium tin (stannic) chloride 
S66 Chlorostannate, calcium 


Calcium uranium chlonde, CaCLjUCL 
Decomp by H 2 O (Aloy, Bull Soc 1899, 
(3) 21 265 ) 

Calcium 2mc chlonde 
CaZnCL+SHHsO, and CaaZnCk+eH O 
Very hydroscopic (Ephraim, Z anorg 1910 
67 379) 

Calcium chlonde ammonia, CaCL, 8NH» 

Sol in H 2 O with decomp (Faraday ) 

Calcium chlonde hydraxine, CaCL, 2N2H4(‘^) 
Ppt (Franzen, Z anorg 1908, 60 288 ) 

Calcium chlonde hydroxylamme, CaCl 
NH 2 OH+ 5 H 2 O 

Not hygroscopic (Antonov, J Ruse 
Phys Chem Soc 1905, 37 479 ) 

CaCL, 2 NH 2 OH 

-f H 2 O Aqueous solution sat at 20° coi] 
tains 56 6 pts salt 

H-2H20 (Antonow, I c ) 

2 CaGl 2 , 3NH20H-f6H20 (Antonow, / c 
2 CaCl 2 , 5NH20H-i-4H20 (Antonow, / c 

Calcium chloride lead oxide, CaCl , 3PbOH 
3 H 2 O 

See Calcium lead oxychloride 

Calcium chlorofemte, CaO, CaCL, heaOs 
Insol in H 2 O (le Chatelier, C R 99 27b 

Calcium chlorofluonde, Cal 2 , CaCl 

Decomp by H 2 O, by veiy dil HCl, H\C 
01 acetic and, by hot dil or com H s() 
Sol m cone HCl or HNOs Insol in, ind m 
d(comp by cold 01 boiling ilfohol (Dcf uq 
\ (h 1904, ( 8 ) 1 ^55 ) 

Calcium cyanamide, basic, CN (( lOH) 
bH/) 

si sul in H () (Vh^d I pi JS7S, (2) 1 
42)) 

Calcium cyanamide, C iC\ 

Dfcoinp by HjO I pj 1S7S, i 

18 42 j) 

Calcium sw/>fluoride, C li 
Dctoinj) by H O 

Sol in hot dll HCl ind soitKvvlnt so] 1 

dll L((tl( it id 

SoiiKwhit sol in boiling disolnti dtoli 
(Wohld, Z uioig 1909, 61 SI ) 

Calcium fluoride, C il^ 

Sol in 2(), 923 pts HO it 15 5° (Wilsi , 
Ch Ga/ 1860 36b) 

1 1 HiO dissolves 16 nig C il at 1 
(Kohli uisth, Z phys Ch 1904, 60 o5b ) 
lb i rng in 1 1 of sat solution at 1 
(Kohlrausch, Z phys Ch 1908, 64 168 ) 
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When pptd not completely msol m H2O, 
scarcely sol m dil , more sol in cone HCl-f- 
Aq, decomp by cone H^04, not decomp by 
dll alkaline solutions (Fresemus ) 

Not decomp byeonc H2SO4 below 40°, but 
forms a transparent syrup CaF2 is pptd 
from this solution by addition of H2O 
Sol m cone HCl, and HNOg-fAq in the 
same way, but the liquid is not viscidL Very 
si sol m HF Boilmg HCH-Ag dissolves 
slightly Decomp by boilmg HNOs+Aq 
Sol in NH4 salts -fAq (Rose ) 

Partly deeomp by boding K2COS, and 
Na2C03+Aq (Dulong, A ch 82 278 ) 

Insol m liquid HF (Franklm, Z anorg 
1905, 46 2 ) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

Insoi in methyl aeetate (Naumann, B 

1909.42 3790) 

Insol in ethyl acetate (Naumann, B 

1910.43 314) 

Mm Fluonte {Fluorspar) Calculated 
fiom electrical conductivity of CaF2+Aq, 
1 1 H2O dissolves 14 mg CaF2 at 18° (Kohl- 
rausch and Rose, Z phys Ch 12 241 ) 

Calcium hydrogen fluoride, CaH2F4+6H20 
Decomp by boding H2O Sol m HF-fAq 
(Fremy, A ch (3) 47 35 ) 


dmary temp more than suffices to hold it in 
solution (Divers and Shunidzu, Chem Soc 
46 271) 

Sp gr of aqueous solution containing 32% 
anhydrous CaS2H2 (64% CaS2H2+6H20) ~ 
1255, 37 5% CaSaHa (75 5% CaS2H2+ 
6H2O) = 1 310 (Divers, and Shimidzu ) 


Calcium hydroxide, Ca02H2 
See also Calcium oxide 
SI sol in cold, and less m hot H2O 


1 pt CaO dissolves at t® m pts H 2 O 


t® 

1 Pts H 2 O 

\uthonty 

20 

4o0 

Davy 

0 

656 

Phillips (A Phil 17 107) 

13 

700 

785 

Bergman (Essays etc ) 

Pavesi and Rotondi (B 7 817) 

18 

780 

Bineau (\ ch (3) 61 290) 

19 5 

806 

P and R (Z c ) 

23 

814 

P and R (Z c ) 

18 75 

960 

Abl 

54 4 

972 

Dalton (Syst 2 231) 

1 15 6 

778 

Dalton (Z c ) 

1 15 6 

752 

Phillips (Z c) 

1 15 6 

731 

Wittstem (Repert Pharm 1 182) 

( 15 6 

741 

Tichbome (Bull Soc (2) 17 24) 

100 

1270 

Dalton (Z c ) 

100 ; 

1280 

Philhps (Z c ) 

100 

1330 

Wittstem (Z c ) 

100 

1340 . 

Tichborne (Z c ) 

100 

1500 

Bineau (Z c ) 

ICO 

1758 

Tichborne (Z c ) 


Calcium tantalum fluonde 
*Se6 Fluotantalate, calcium 

Calcium stannic fluoride 
See Fluostannate, calcium 

Calcium titamum fluoride 
Fluotitanate, calcium 

Calcium fluoiodide, C it ,Cal 2 
Vciy d( liqius(cnt Diioinj) by cold H O, 
jnoK 1 ipidly by hot H O, by dil HCl, lINOj, 
H S ()4 <oiv( H S() 4 , ind by ilcohol ind by 
(tlid if th(s( i( igdits IK not ibsoluti (D( 

V ( Ii 1904, (S) 1 :15s) 

Calcium hydride, C iH 

Ddoinj) l)y H( l4-4q (WmkJd, B 24 
1975 (M()l(l( nlijiiid, Z iiioig 1911,82 130) 

C iH R< idily (l((omj) by H 0 tnd dil 
Kills, ilinost msol m (oni u ids Insol m 
l>di/( lu , till pint UK ludalkyl h iloids (Mois- 
Mu, C R 1S9S 127 U)-n ) 

Diioup) HjO 111(1 ( thcr, bol 111 dil H^SO^ 
iiid HNOj, ilrnost msol m com H SC ) 4 and 
HNO, (von I ( ngyll, C C 1898, IT 202 ) 
Insol m C CI 4 , CS 2 , ikohols ind ethers 
No known solve nt (Moissan, ( C 1903, 1 
SOI ) 

Calcium hydrosulphide, CaS2H 
Cry St with OH2O Extremely sol m H^O 
and il( ohol of its weight of H2O at or- 


Solubility in H2O 1000 pts Ca02H2+Aq 
sat at t° contain pts CaO 


t® 

1 Pts CaO 


From Nitrate 

Marble 

Hydrate 

0 

1 362 

1 381 

1 430 

10 

1 311 

1 342 

1 384 

15 

1 277 

1 299 

1 344 

30 

1 142 

1 162 

1 195 

45 

0 99b 

1 005 

1 033 

bO 

0 884 

0 868 

0 885 

100 

0 562 

0 576 

0 584 


(Lamy, C R 86 333 ) 


Solubility of CaOddi m H/) at t° 


i 

1 (S H 0 
(0 1 pi 
( aO 

PlH ( aO 
in 100 
pts H 0 

I 

I Is HiU 
tt> 1 pt 
CaO 

Pis CaO 
in 100 
pts H 0 

0 

759 

0 131 

()() 

113t) 

0 088 

10 

770 

0 129 

70 

1235 

0 080 

20 

791 

0 126 

SO 

13()2 

0 073 

30 

S()2 

0 116 

90 

1579 

0 (X)3 

40 

50 

9 32 
1019 

0 107 

0 098 

100 

1650 

0 060 


(Mabcn, Phaim J lians (1) 14 505 ) 


1 pt CaOiHi IS sol in 040 pts H2O at 19°, 
and 3081 pts at 150° (Shenstone ancl Cun- 
dall, Chem Soc 63 550 ) 

1000 g H2O dissolve 1 251 g CaO (Carles, 
Arch Pharm (3) 4 558 ) 
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Solubility of Ca02H2 m H 2 O 100 pts H 2 O 
dissolve pts CaO at t° 


t® 

Pts CaO 

t 

Pts CaO 



80 

0 0845 



100 



KlHi 




(Zahorsky, Z anorg 3 34 ) 


1 pt CaO is sol in pts H 2 O at t® 
t® 15® 20® 25® 30® 35® 40® 45® 

pts H 2 O 776 813 848 885 924 962 1004 


Sol in HsBOs+Aq at 30® (Sborgi, Real 
Ac Line 1913, (5) 22 I, 715 and 798 ) 

Sol in? NH4C1+Aq Much more sol u 
NaCl-l-Aq than in H 2 O (Rose ) 


Solubihty of Ca02H2 in NH4C1+Aq at 25® 


CPncentration of NH 4 CI +Aq 
in milhmols per liter 

Solubility of Ca02H2 in 
millimols per liter 

0 00 

20 22 

21 76 

29 08 

43 52 

39 23 

87 03 

59 68 


t® 50® 55® 60® 65® 70® 75® 80® 
pts H 2 O 1044 1108 1158 1244 1330 1410 1482 

(Herzfeld, C C 1897 , 1 , 932 ) 

100 g sat Ca02H2-hAq contam g CaO 
at t® 

t® 5 10 15 20 25 

g CaO 0 135 0 1342 0 132 0 1293 0 1254 

t° 30 35 40 50 60 

g CaO 0 1219 0 1161 0 1119 0 0981 0 0879 

t® 70 80 90 100 

g CaO 0 0781 0 074 0 0696 0 0597 

^ - J Soc Chem Ind 1901, 20 223 ) 

ity in H 2 O at high temp 
of the solution contains at 
>0® 150® 190® 

U305 0 169 0 034g CaO 

(Herold, Z elektrochem 1905, 11 421 ) 


Solubility in H 2 O at t® 


t° 

1 g CaO IS sol in t H 2 O at t 

2 

768 5 

10 

786 8 

15 

804 3 

20 

826 4 

25 

868 7 

30 

90S 2 

40 

988 1 

50 

1083 0 

60 

1179 0 

70 

1274 8 

80 

1368 1 


(Moody, Chem Soc 1908,93 1772) 


Sat Ca02H2+Aq contains at 
95® 76® 

0 0580 0 0705% by wt CaO 

(TschugaefF, Z anorg 1914, 86 159 ) 

100 g sat solution of Ca 02 H 2 in H 2 O at 
25® contain 0 117 g Ca02H2 (Cameron and 
Potter, J phys Ch 1911, 16 70 ) 

Readily sol in most acids 


(Noyes and Chapm, Z phys Ch 1899, 2J 
520) 

Solubility of Ca02H2 in CaCL+Aq 100 pt 
CaCL+Aq of given strength dissolve pt 
CaO at t® 


Zo 

S'° 

To 

oS 

CaCh+Aq 
15% CaCl 2 

O'JSJ 

to 

r ^ 0 
On 

CaCh+Aq 
25% CaCl 2 

cr-T 

<30 

To 

r\ 0 

Ocr^ 

01370 

0 1661 

0 1993 

0 1857* 

0 1661* 

0 163( 

0 1160 

0 1419 

0 1781 

0 2249 

0 3030* 

0 368^ 

0 1020 

0 1313 

0 1706 

0 2204 

0 2989 

0 366-: 

0 0936 

0 1328 

0 1736 

0 2295 

0 3261 

0 412 

0 0908 

0 1389 

0 1842 

0 2325 

0 3710 

0 492 


* In these cases ppts of 3CaO CaCh+loH20 wei 
formed 

(Zahorsky, Z anorg 3 34 ) 

See also CaCl +CaO‘>H 2 undei Calciiu 
chloride 


Solubility in Ca(N 03 ) 2 +Aq at 25® 




0 




6 W 


bp.gr 

25V25 

“52 

? W) 

58 

Solid phiisi 


5 

60 a 


1 0249 

0 09() 

S 38 

) 

1 0484 

0 109 

S 52 

{ 


1 0940 

0 125 

13 42 


1 H83 

0 181 

20 7 3 

Ca(()H) and solid solid k 




CaO xN 0 vH 0 

1 1840 1 

0 187 

28 98 



1 2101 j 

0 198 

32 84 



1 2287 

0 212 

if) 8 3 



1 2290 

0 21 i 

37 JO 



1 2o41 

0 224 

40 2 ) 


Solid solution 

1 2581 

0 230 

41 98 


C aO xM 0 V H 0 

1 2826 

0 260 

47 00 



1 290 » 

0 26 3 

47 1() 



1 33 J7 

0 332 

58 67 



1 3715 

0 429 

69 40 



1 419i 

0 54 1 

8 3 0 3 

Solid Holution ( aO xN ( 




vH^O and C a(NOi)i 

1 ihHO 

1 4840 

1 5330 

0 449 

0 371 

99 70 
115 50 

i Ca(NOj) ihll 0 

1 5809 

0 303 

13o 30 

Ca(N^' 1 ^ rid 




« \ 4H 

1 5842 

. 0 000 

139 30 

\ 1' 


(Cameron and Robinson, J phys Chei 
1907, 11 275 ) 
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Solubility of Ca02H2 in Ca(N 08 ) 2 +Aq 
Temp =25° 


G per 100 « sat 
solution 

Solid phase 

CaO 

Ca(N03)2 


0 1150 

0 

CaO Ha 

0 0978 

4 84 


0 1074 

9 36 


0 1193 

13 77 


0 1444 

22 46 


0 1650 

27 83 


0 1931 

32 94 


0 2579 

40 66 


0 3060 

44 44 


0 2802 

45 28 

Ca2'^207 3H 0 

0 2314 

47 79 


0 1894 

51 07 


0 1659 

53 20 


0 1486 

55 25 


0 0836 

57 72 

Ca(N03)2 4H 0 

0 

57 98 



Temp =100° 


0 

0561 

0 


CaO H 

0 

0550 

2 

42 


0 

0624 

4 

91 


0 

1110 

15 

39 


0 

1200 

16 

10 


0 

155 

21 

86 


0 

269 

33 

03 


0 

480 

42 

26 


0 

973 

50 

94 


1 

261 

53 

75 


1 

477 

55 

40 


1 

476 

55 

43 


1 

491 

55 

65 


1 

635 

56 

89 

CaO^H+Ca2NsO 2H O 

1 

686 

57 

03 

Ca2N20 2H 0 

1 

596 

57 

91 


1 

576 

58 

67 


1 

148 

60 

44 


1 

167 i 

62 

82 


1 

077 1 

66 

44 


1 

141 

69 

12 


1 

252 

70 

60 

Ca N2()7 2 H O+Ca M O7 0 

1 

203 

70 

40 

C a N O7 0 

1 

103 

71 

44 


0 

917 

71 

85 


0 

849 

75 

74 


0 

815 

76 

94 


0 

804 

77 

62 

CaCMOj) 

0 

412 

77 

74 


0 


78 

41 



(Babsctt and laylor, Chem Soc 1914, 105 
1926) 


Solubility of CaO in KCl and NaCl+Aq 
Curves arc given which show that the solu- 
bility of lime in solutions of either NaCl or 


KCl IS a maximum for all temps when the 
solution contains about 60 g of salt per 1 
It IS a minimum at any fixed temp when the 
solution IS sat , the solubility then bemg 
much less than m pure H 2 O of the same temp 
A solution of NaCl dissolves more lime at all 
temps and concentrations than a correspond- 
ing solution of KCl In all cases the maximum 
solubihty of lime occurs when the temp is 
lowest With solutions of all concentrations 
the solubility decreases regularly as the temp 
increases (Cabot, J Soc Chem Ind 1897, 
16 417-419) 

Solubihty in KCl+Aq increases with in- 
creased quantities of KCl and then dimin- 
ishes, becoming less than the solubility m 
H 2 O alone (Kemot, Gazz ch it 1908, 38 
(1) 532 ) 

KOH or NaOH+Aq containing 1 pt KOH 
or NaOH in 100 pts H 2 O do not dissolve 
more than Vsoooo pt Ca 02 H 2 , but it is sol in 
NH 40 H+Aq (Pelouze, A ch (3) 33 11 ) 


Solubility in NaOH-fAq at t° 


G NaOH 

Solubihtj of CrO in g per liter nt 

per 1 

20® 

50® 

70® 

100 ® 

0 

1 17 

0 88 

0 75 

0 54 

0 400 

0 94 

0 65 

0 53 

0 35 

1 600 

0 57 

0 35 

0 225 

0 14 

2 666 

0 39 

0 20 

0 11 

0 05 

5 000 

0 18 


0 04 

0 01 

8 000 

; 0 11 


0 01 

traces 

20 000 


traces 


0 


(d’Anselme, Bull Soc 1903, (3) 29 936 ) 


Solubility of CaO m NaCl-}- NaOH +Aq 


G NaCl 
ptr 1 

G Ca( ) pc 

r 1 of solution containing 

No NaOH 

0 S9 g 
NaOH pt r 1 

4 OOg 
NaOH per i 

0 

1 3 

0 8 

0 22 

5 

1 4 

0 9 


10 

1 6 

1 0 


25 

1 7 

1 1 


50 

1 8 

1 25 


75 

1 9 

1 4 

0 55 

100 

1 85 

1 4 


150 

1 65 

1 25 

0 44 

175 

1 6 

1 2 


182 

1 6 

1 2 


225 

1 4 

1 0 


250 

1 3 

0 9 


300 

1 1 

0 7 

0 22 


(Maigret, Bull Soc 1905, (3) 33 631 ) 
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Solubility of Ca02H2 in H 2 O 100 pts H 2 O 
dissolve pts CaO at t® 


t® 

Pts CaO 

t° 

Pts CaO 

20 

0 1374 

80 

0 0845 

40 

0 1162 

100 

0 0664 

60 

0 1026 




(Zaborsky, Z anorg 3 34 ) 


1 pt CaO is sol in pts H2O at t® 

t® 15® 20® 25® 30® 35® 40® 45® 

pts H2O 776 813 848 885 924 962 1004 

t° 50® 55® 60® 65® 70® 75® 80® 
pts H2O 1044 1108 1158 1244 1330 1410 1482 

(Herzfeld, C C 1897 , 1, 932 ) 

100 g sat Ca02H2+Aq contain g CaO 
at t® 

t® 5 10 15 20 25 

g CaO 0 135 0 1342 0 132 0 1293 0 1254 

t® 30 35 40 50 60 

g CaO 0 1219 0 1161 0 1119 0 0981 0 0879 

t® 70 80 90 100 

g CaO 0 0781 0 074 0 0696 0 0597 

(Guthrie, J Soc Chem Ind 1901, 20 223 ) 

Solubihty in H2O at high temp 

1 litre of the solution contains at 
120® 150® 190® 

0 305 0 169 0 034g CaO 

(Herold, Z elektrochem 1905, 11 421 ) 


Solubihty in H2O at t° 


t® 

1 g CaO IS sol m g H 2 O at t° 

2 

768 5 

10 

786 8 

15 

804 3 

20 

826 4 

25 

868 7 

30 

90S 2 

40 

988 1 

50 

1083 0 

60 

1179 0 

70 

1274 8 

80 

1368 1 


(Moody, Chem Soc 1908,93 1772) 


Sat Ca02H2+Aq contains at 
95® 76® 

0 0580 0 0705% by wt CaO 

(Tschugaeff, Z anorg 1914, 86 159 ) 

100 g sat solution of Ca02H2 in HjO at 
25® contain 0 117 g Ca02H2 (Cameron and 
Potter, J phys Ch 1911, 16 70 ) 

Readily sol in most acids 


Sol m HgBOs+Aq at 30® (Sborgi, I al 
Ac Line 1913, (5) 22 I, 715 and 798 ) 

Sol in* NH4C1+Aq Much more so m 
NaCl+Aq than in H2O (Rose ) 


Solubihty of Ca02H2 in NH4C1+Aq at »® 


Concentration of NH 4 CI +Aq 

Solubility of CaO 

m millimols per liter 

millimols per lit 

0 00 

20 22 

21 76 

29 08 

43 52 

39 23 

87 03 

59 68 


(Noyes and Chapin, Z phys Ch 1899 28 
520) 


Solubility of Ca02H2 in CaCL + Aq 10( 3ts 
CaCh + Aq of given strength dissolv Dts 
CaO at t® 


t° 

+0 

to 

62 

qj! 

<0 

-4- 

To 

6s 

to 

Om 

cr-S 

t 5 

Oesj 

6 

0 

w 

20 

0 1370 

0 1661 

0 1993 

0 1857* 

0 1661* 

C 630* 

40 

0 1160 

0 1419 

0 1781 

0 2249 

0 3030* 

C 684* 

60 

0 1020 

0 1313 

0 1706 

0 2204 

0 2989 

C 664 

80 

0 0936 

0 1328 

0 1736 

0 2295 

0 3261 

C 122 

100 

0 0906 

0 1389 

0 1842 

0 2325 

0 3710 

C 922 


* In these cases ppts of 3CaO CaCh-fl’)H 2 ( were 
formed 

(Zahoisky, Z anorg 3 34 ) 


See also CaCl +CaO H undti Ca lum 

chloride 


Solubihty m Ca(N03)2+Aq at 25° 


bp,gr 

25®/25 

SgK 

9o “ 
^ 6 § 

5 

g CaCNOa) 
in 100 g HO 

S( lid i)hus( 

1 0249 

0 096 

3 18 


1 0484 

0 109 

S ,2 

( i(()H) 

1 0940 

0 12, 

1 3 42 


1 U85 

0 181 

20 7 3 

11 ( 011 ) uiid solid iitiou 




C aO \N ( ) V I ) 

1 1840 

0 1S7 

28 98 


1 2101 

0 19S 

32 S4 


1 2287 

0 212 

36 8 3 


1 22<)0 

0 213 

37 )) 


1 2Al 

0 224 

10 2, 

S lid s lulu 1 

1 2581 

0 2 30 

41 9S 

( aO \\ 0 \H 1 

1 2826 

0 260 

47 00 


1 290 J 

0 26 3 

47 16 


1 iii7 

0 3 32 

,8 ()7 


1 37^5 

0 429 

(,9 10 


1 419^ 

0 >4) 

S3 1)3 ^ 

lolid s( liitK 11 ( aO NJ ( ) 




vH 0 and C a(NI( i 




3' n 0 

1 4840 

0 449 

9<) 70 ) 

* A,, /M/\^ 

1 5330 

0 371 

IH >0 i 

- V JlUN V mJ ' i * * 

1 5809 

0 303 

13> 30 

Ca(N(>,) 3> no id 




fa{NOi) HI 0 

1 5842 

0 000 

1 39 30 

Cu(N()3)i 411 


(Cameron and Robinson, J phys hem 
1907, 11 275 ) 
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Solubility of Ca02H2 in Ca(N 03 ) 2 +Aq 
Temp -25® 


G per 100 « sat 
solution 

Solid phase 

CaO ' 

CaCNOs) 


0 1150 

0 

CaO H 

0 0978 

4 84 


0 1074 

9 36 


0 1193 

13 77 


0 1444 

22 46 


0 1650 

27 83 


0 1931 

32 94 


0 2579 

40 66 


0 3060 

44 44 


0 2802 

45 28 

Ca f^aOr 3H 0 

0 2314 

47 79 


0 1894 

51 07 


0 1659 

53 20 


0 1486 

55 25 


0 0836 

57 72 

Ca(N03) 4HO 

0 

57 98 



Temp =100® 


0 

0561 

0 


CaO H 

0 

0550 

2 

42 


0 

0624 

4 

91 


0 

1110 

15 

39 


0 

1200 

16 

10 


0 

155 

21 

86 


0 

269 

33 

03 


0 

480 

42 

26 


0 

973 

50 

94 


1 

261 

53 

75 


1 

477 

55 

40 


1 

476 

55 

43 


1 

491 

55 

65 


1 

635 

56 

89 

CaOalT+Ca NaO? 2H O 

1 

686 

57 

03 

CaaNiO 2H O 

1 

596 

57 

91 


1 

576 

58 

67 


1 

348 

60 

44 


1 

167 

62 

82 


1 

077 

66 

44 


1 

141 

69 

12 


1 

252 

70 

60 

Ca N 2 O 7 2IIiO+Ca N 2 O 7 0 

1 

203 

70 

40 

Ca N O 7 » HO 

1 

lOi 

71 

44 


0 

937 

7^ 

85 


0 

849 

75 

74 


0 

81^5 

76 

94 


0 

804 

77 

62 

Ca(N()i) 

0 

412 

77 

74 


0 


78 

4^ 



(Babsctt and iaylor, Chein Soc 1914, 106 
1926) 


Solubility of CaO in KCl and NaCl+Aq 
Curves ai e given which show that the solu 
bility of lime m solutions of either NaCl or 


KCl IS a maximum for all temps when the 
solution contains about 60 g of salt per 1 
It is a minimum at any fixed temp when the 
solution is sat , the solubihty then bemg 
much less than in pure HgO of the same temp 
A solution of NaCl dissolves more lime at all 
temps and concentrations than a correspond- 
ing solution of KCl In all cases the maximum 
solubihty of lime occurs when the temp is 
lowest With solutions of all concentrations 
the solubility decreases regularly as the temp 
mcreases (Cabot, J Soc Chem Ind 1897, 
16 417-419) 

Solubihty in KCl-l-Aq increases with in- 
creased quantities of KCl and then dimin- 
ishes, becoming less than the solubihty in 
H 2 O alone (Kernot, Gazz ch it 1908, 38 
(1) 532 ) 

KOH or NaOH-hAq contaimng 1 pt KOH 
or NaOH in 100 pts H 2 O do not dissolve 
more than Vsoooo pt Ca02H2, but it is sol in 
NH 40 H- 1 -Aq (Pelouze, A ch (3)33 11) 


Solubility in NaOH+Aq at t® 


G NaOH 

1 Solubilit 5 of CaC 

) in s per h1 

per 1 

20° 

50° 

70° 

0 

1 17 

0 88 

0 75 

0 400 

0 94 

0 65 

0 53 

1 600 

0 57 

0 35 

0 225 

2 666 

0 39 

0 20 

0 11 

5 000 

0 18 

0 06 

0 04 

8 000 

0 11 

0 02 

0 01 

20 000 

0 02 

. traces 

0 


(d^Anselme, Bull Soc 1903, (3) 29 936 ) 


Solubility of CaO in NaClH-NaOH+Aq 


1 NaCl 

G CaO perl of solution contaimng 

per 1 

No NaOH 

0S9g 
NaOH per I 

4 09g 
NaOH per 1 

0 

1 3 

0 8 

0 22 

5 

1 4 

0 9 


10 

1 6 

1 0 


25 

1 7 

1 1 


50 

1 S 

1 25 


75 

1 9 

1 4 

0 55 

100 

1 85 

1 4 


150 

1 65 

1 25 

0 44 

175 

1 6 

1 2 


182 

1 6 

1 2 


225 

1 4 

1 0 


250 

1 3 

0 9 


300 

1 1 

0 7 

0 22 


(Maigret, Bull Soc 1905, (3) 33 631 ) 
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Solubility of Ca02H2 in CaS 04 +Aq at 25® 


G per 100 co sat 
solution 

Solid phase 

CaSOi 

CaO 


0 

0 1166 

CaOaH 

0 0391 

0 1141 


0 0666 

0 1150 


0 0955 

0 1215 


0 1214 

0 1242 


0 1588 

0 1222 

Ca02H2 TCa&04 2 H 2 O 

0 1634 

0 0939 

CaS04 2H 0 

0 1722 

0 0611 


0 1853 

0 0349 


0 1918 

0 0176 


0 2030 

0 0062 


0 2126 

0 



(Cameron and BeU, J Am Chem Soc 1906, 
28 1220) 


Insol m liqmd NHs (Franklin, Am Ch 
J 1898, 20 827 ) 

Alcohol dissolves traces 
Methyl alcohol foims colloidal solution 
containing 1 125 g per 1 (Neuberg and 
Rewald, Biochem Z 1908, 9 545 ) 

Insol in ether 

Insol m acetone (Naumann, B 1904, 37 
4329 ) 

Insol in acetone and in methylal (Eid- 
mann, C C 1899 , II 1014 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

Insol in ethyl acetate (Naumann, B 
1904, 37 3601 ) 

Much more sol in glycerine, or sugar +Aq 
than in H 2 O 


Solubility of CaO in glycerine 


Wt of 
glvcenne in 
100 cem of 
solution 

Wt CaO 
tontained in 
]()(}( cm of 
liquid at 
with CiO 

lit lation of CaO to 
glvcerint 

CaO 

C ivet run 

10 00 

0 370 

3 6 

9b 4 

5 00 

0 240 

4 6 

95 4 

2 86 

0 19() 

6 4 

93 () 

2 50 

0 102 

7 1 

92 9 

2 00 

0 1S6 

S 5 

91 5 

1 00 

0 165 

14 2 

85 8 


(Bd-thclot, A ch (1)46 176) 


1000 g H O (lifesolve 1 251 g CiO, lOOO g 
H 0 + 50 g glycerine dissolve 1 865 g CaO, 
1000 g H 0 + 100 g glycerine dissolve 2 583 
g CaO, 1000 g H20+20() g glycerine dis 
solve 4 040 g CaO, 1000 g H 2 O+ 4 OO g 
glycerine dissolve 6 569 g CaO (Cailes, 
Aich Pharm (3) 4 558 ) 

Insol m pui e gly e erine 


Solubihty of Ca02H2 in glycerme+Aq at 0 ® 
Cr=g glycerine in 100 g glycerine +i^ 
34Ca(OH )=millimols sol in 100 cc j yc- 
erine+Aq 


G 

MCaOJi2 

Sp gr 

0 

4 3 

1 0003 

7 15 

8 13 

1 0244 

20 44 

14 9 

1 0537 

31 55 

22 5 

1 0842 

40 95 

40 1 

1 1137 

48 7 

44 0 

1 1356 

69 2 

95 8 

1 2027 


(Herz and Knoch, Z anoig 1905, 46 3 ) 


Solubility in glycerme+Aq at 25® 


Solution eontams 

Sp i 

% Ca(OH )2 

% glycerine 

%H20 

0 117 

0 



0 178 

3 50 

96 32 

1 01 

0 413 

15 59 

80 28 


0 48 

17 84 

81 68 

1 0 

0 88 

34 32 

64 80 

1 01 

1 34 

55 04 

43 62 

1 1 


Solid phase in this system is CaO Ho 
(Cameron and Patten, J phys Chem P 1, 
16 71 ) 


100 ptte dissolve J in H 2 O dissoh ( its 

CaO (Osann) 50 pts CaC) (Ure) 49 (> pts lO 
(Daniell) 20-30 0 pts CaO (Hunton) 21 pts lO 
(Soubeiran ) 

Suj^ar solution at 100 takes up '4 »iol C a< ) loi icli 
mol sugar at 0° if it ( out iins not less th in 2o of 
su^ar it takes up 2 mols Ch() to 1 mol sm^ ir )u 
bnmfaut ) 

Amount dissolved is proportion d to tin d msi(\ nd 
ttmpc ratlin of the solutions 


solubilitv of C i( ) in ug II + \(i 


Ft ugai 

Rc 1 il ion of C aO t< mi, ii 

di sol\< fi m 



C lO 

■^M^ U 

100 pt HO 

40 

21 0 

~ 1 s 

17 > 

20 S 

“ ) 2 

\ ) 0 

20 ) 

) 

U ) 

20 { 

^ > 7 

10 0 

20 1 

' > 0 

27 ) 

10 ) 

SO 1 

_>> 0 

10 S 

so 2 

22 ) 

10 1 

SO 7 

20 0 

IS s 

si 

17 ) 

IS 7 

SI { 

1 ) 0 

IS ) 

SI 

12 ) 

is 1 

si 7 

10 0 

IS 1 

SI <) 

7 ) 

1<) 0 

SI 1 

> 0 

1 > i 

S4 7 

2 » 

1 1 s 

S( 2 


(Idigot C R 32 iU ) 


100 g olution of sugar sat with CaO bitwtii 10 
md o4 4® contain 22 3 to 2i •>% OaO (Hunton 1 7 ) 
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Solubility of CaO in dil sugar solutions 


Wt of sugar 
in 100 cem 
of solution 

wt of CaO 
contained in 
100 cem of 
liquid sat 
with CaO 

Relation of CaO 
to sugar 

CaO 

Sugar 

4 850 

1 031 

17 5 

82 5 

2 401 

0 484 

16 8 

83 2 

2 000 

0 433 

17 8 

82 2 

1 660 

0 364 

18 0 

82 0 

1 386 

0 326 

19 0 

81 0 

1 200 

1 0 316 

20 8 

79 2 

1 058 

0 281 

21 0 

79 0 

0 960 

0 264 

21 6 

78 4 

0 400 

0 194 

32 7 

67 3 

0 191 

0 172 

47 4 

52 6 

0 096 

0 000 

0 154 

0 148 

61 6 

78 4 

i 


(Berthelot, A ch (3) 46 176) 


Solubility in sugar -|-Aq at t“ 


t° 

G sugar in 100 com 
of solution 

G CaO dissolved 
per 100 g sugar 

16-17° 

0 7814 

37 9 


0 9120 

32 3 

1 

1 4000 

30 5 


1 6930 

28 9 


4 754 

27 7 


5 730 

27 1 


10 159 

27 5 


11 200 

27 2 


12 500 

27 3 


11 930 

27 9 


14 487 

27 5 


lb 410 

28 0 

15° 

0 025 

71 6 


0 964 

53 4 


2 084 

36 0 


3 ()2S 

32 3 


3 451 

31 7 


4 U)S 

30 2 


4 SSO 

28 7 


5 73 

28 3 


0 12 

27 4 


(> 25 

27 7 


() 51 

27 5 


7 55 

27 9 


S 20 

27 3 


(Wdshdg, Hull So( isq<), (U21 775) 


Solubility in sugar +Aq at 25° 


Solution contains 

Sp gr 

% Ca(OH) 

% sugar 

% H 0 

■in 

0 


0 983 



99 19 

1 000 


4 82 


1 021 

1 355 


91 12 

1 037 

2 31 

9 87 

87 85 

1 051 

3 21 


84 89 

i 1 067 

4 57 


80 33 

1 092 

5 38 

17 42 

76 93 

1 109 

6 07 

19 86 


1 123 


The solid phase in this system consists of a 
senes of solid solutions with Ca(OH) a hmit- 
ing case 

(Cameron and Patten, J phys Chem 1911, 
16 70 ) 


Solubihty of CaO in sugar +Aq at 80° 


% sugar 

% CaO 

% Sugar 

% CaO 

4 90 

0 117 

19 50 


9 90 

0 189 


0 458 

14 75 

0 230 

29 70 

1 017 


Solid phase, Ca02Ho 

(von Ginneken, Proc Kon Akad v Wet- 
ensch, Amsterdam, 1911, 14 457 ) 


Solubihty of CaO in manmte+Aq 


wt of 

mannite m 
100 cem of 
solution 

Wt of CaO 
contained in 
100 cem of 
liquid sat 
with CaO 

Relation of CaO to 
rnsrinite 

CaO 

Alannite 

9 60 

0 753 

7 3 

92 7 

4 SO 

0 372 

7 2 

92 8 

2 40 

0 255 

9 6 

90 4 

1 92 

0 225 

10 5 

S9 5 

1 60 

0 207 

11 4 

88 6 

1 37 

0 194 

12 5 

87 5 

1 20 

0 193 

13 9 

86 1 

1 07 

0 190 

15 1 

84 9 

0 96 

0 186 

16 2 

86 8 

0 192 

0 155 

44 6 

55 4 

0 096 

0 154 

61 6 

38 4 

0 000 

0 148 




(Beithelot, A ch (3) 46 17(> ) 


Solutions ot CaO in sugai, manmti , or gly- 
(dim iff Old in ibundint ppt on being 
h(at(d, but this rt dissolves on <oolmg 
(Hdthelot ) 

Sol in soibite -h A.q (Pelouze), si sol 
in quercitc +Aq Sol in monobasic Ci sk 
chaiatt+\q (Pdigot ) Much mou sol in 
gel itim -f Aq than m pine H O 


Calcium hydroxyhydrosulphide, Ca((>H)SH -|- 
3H>() 

Easily sol m H2O with almost iinmediatt 
decomposition Insol m alcohol, but slowly 
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CALCIUM IODIDE 


decomp thereby (Divers and Shimidzu, 
Chem Soc 46 270) 

Calcium 5u6iodide, Cal 
Decomp by moisture (Wohler, Z anorg 
1909, 61 76 ) 

Calcium iodide, Gala 
Deliquescent 100 pts HaO dissolve — 
at 0° 20® 40® 43® 92® 

192 204 228 286 435 pts Cala 

(Kremers, Pogg 103 65 ) 


alcohols, glycerine, aldehyde, alid acetic id, 
slowly Dy nitrobenzene and ethyl oxi ite 
Insol m monochlorbenzene, toluene, C CI3 
and ethylene bromide (Duboin, I c ) 


Calcium silver iodide, Cdia, 2AgI+6H2 
Immediately decomp by H2O (Simi on, 
Roy Soc Proc 27 120 ) 


Calcium zmc iodide, Gala, Znla+SHaO 
Very hydroscopic (Ephraim, Z ai rg 
1910, 67 384 ) 


Sp gr of Cala-f Aq at 19 5° contaimng 

5 10 15 20 25 30% Gala, 

1 044 1 09 1 14 1 198 1 26 1 321 

35 40 45 50 55 60% Cah 

1 398 1 477 1 567 1 665 1 78 1 91 

(Kremers, calculated by Gerlach, Z anal 
8 285) 

Sol in absolute alcohol (Gay-Lussac, A 
ch 91 57) 

Sol in acetone (Naumann, B 1904, 37 
4328, Eidmann, C C 1899, II 1014 ) 

Sol in ethyl acetate (Naumann, B 1910, 
43 314) 

-f-4H O (Kuznetzov, C A 1911 842 ) 

4-6H2O Sat aq solution contains at 


— 22® 

+7® 

10® 

19® 

61 6 

65 0 

65 1 

66 3% salt 

51® 

64® 

130® 

248® 

69 4 

75 9 

81 3 

87 1% salt 

(fitard, A ch 

1894 

(7) 2 543 ) 


-I-7H O (Kuznetzov ) 


Calcium pmodide, Cals-f-lSH^O 
(Mosnier, A ch 1897. (7) 12 401 ) 

CaL (Herz and Bulla, Z anorg 1911, 71 
255 ) 

Calcium mercunc iodide, Cal2,Hgl2-f8H20 
Vpr> deliquescent Sol in H2O, dlcohols, 
allyl iodide, aldehyde, acetic acid, ethyl oxal- 
ate and inihne SI sol in niti obenzene 
Completely insol in CHCI3, CCU, ethyl 
iodide ethylene bromide, CeHc, monoehlor- 
benzene ind toluene (Duboin, C R 190b, 
142 573 ) 

3C il , 4Hgl2+24H20 Sol m H O with 
p})tn of red Hgl 

V(ry <501 in alcohols, glycerine, ethyl ace- 
tate, methyl and isobutyl propionat(, allyl 
iodide, ildehyde, acetone, aniline and ethyl 
oxalitt Insol or si sol m nitrobenzene 
Insol in CHCI 3 , CeHe, ethyl iodide, mono- 
chlorbenzene, etc (Duboin, C R 1906, 142 
397 ) 

Cal2, 2Hgl2 

Decomp by H2O (Boullay ) 

Cali, 5Hgl2+8H O Decomp by H2O, 


Calcimn iodide ammonia, Cal2, bNHa 
(Isambert, C R 66 1259 ) 

Calcium mtnde, Ca8N2 
Sol m dll acids, insol in cone (water ^‘e) 
acids (Moissan, C R 1898, 127 499 ) 

Calcium oxide, CaO 

Decomp by H 2 O, with evolution of n ch 
heat, to form Ca 02 H 2 , which see for solub ty 
m H 2 C, etc 

Calcium peroxide, CaOi 
Very si sol in H 2 O, easily sol m a< is, 
and NH 4 salts +Aq Insol m NH 40 H-I- q 
( Conroy, Chem Soc (2) 11, 808 ) 

-i-2H20 True composition is Ca02l + 

H 2 O 2 (de Forcrand, C R 1900, 130 13 ) ) 
-f*8H20 Efflorescent Difficultly so] in 
H 2 O with gradual decomp Insol m alci lol 
or ether (Gay-Lussac and Thcnard, A h 
(2) 8 313 ) 

Calcium oxybromide, 3CaO, CaBriH-lbl J 
Decomp by H 2 O and alcohol Very cc !> 
sol in hydracids and dil HNO-j (1 as y, 
C R 1894, 119 372 ) 

Calcium oxychloride, C14O3CI -f-nH ( = 
3CaO, CaCli + 15HiO 
Decomp by HiO 01 alcohol (Rose ) 
Formula is CaiHO C 1 + 7 H () (Gnmsh ^ , 
C N 30 280) 

-l-16HiO Decomp by HO into CaO 1 
and CaCli until i maximum of S5 g C 1 
11 e dissolvf'd p( r litn (Ditt<,( H 91 5 ) 

4CaO, CaCl+14H20 (Schicinomal rs 
and higee, Chern Weekbl 1911, 8 685 ) 
CaOjCiCli (Sfhreim inakcis and iMgt ) 

Calcium lead oxychloride, C iCI C lO, 21 () 
+4Hi() 

Sol m HiO with (kioinp (Andii, C I 
104 i59) 

CaCli, 3PbO-h3HiO (Amin ) 

Calcium mercunc oxychloride, C iCb, 2H J 
H-4HO 

Decomp immediately by H O (Klmg r, 
B 16 997 ) 
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Calcium oxjmodide, 3CaO, Cal2+16H20 
Decomp by H 2 O, alcohol, and acids Sol 
m hydracids and m very dll HNOg (Tassily, 
C R 1894, 119 372 ) 

Calcium oxysulphide, Ca 403 S 4 + 12 H 20 = 
3CaO, CaS 4 + 12 H 20 

Decomp by H 2 O Not acted on by ab- 
solute alcohol (Schone, Pogg 117 77 ) 
According to Geuther (A 224 178)~CaS3, 
2CaO+10, or IIH 2 O Sol in dil HCl+Aq 
with separation of S 
Ca604S4+18H20=4Ca0, CaS4'hl8H20 
Decomp by H 2 O, but not acted on by ab- 
solute ^cohol (Schhne, Pogg 117 82) 
According to Geuther (A 224 178) = CaS 3 , 
3CaO-f 14, or I 5 H 2 O 
Ca 6 O 6 S 6 H- 20 H 2 O =5CaO, CaS 6 + 20 H 20 
(Rose, Pogg 66 433 ) 

Sol m 400 pts cold, decomp by boihng 
H 2 O (Buchner) , si sol in cold, much more m 
hot H 2 O, but It is not deposited on cooling 
Aqueous solution sat at 6®-7 2® has sp gr = 
10105 (Herschel), sol in alcohol (Gay-Lus- 
sac) , msol in alcohol (Gmehn) 

Calcium phosphide, CaP 
Deliquescent Decomp m moist air or 
with H 2 O Not attacked by cone HNO 3 , but 
decomp by dil HNOs+Aq (Th4nard, A 
ch ( 3)14 14) 

Ca 3 P 2 Crystallized 
Decomp by H 2 O 

Not attacked by cone H 2 SO 4 Violently 
attacked by dil H 2 SO 4 
Not attacked by abs alcohol, ether, ben- 
zene or oil of turpentine (Moissan, C R 
1899, 128 792 ) 

Ca 2 P 3 Insol in liquid CO 2 (Buchner, 
Z phys Ch 1906, 64 674 ) 

Calcium selemde, CaSi 
SI sol in H 2 O Very eisily dccomp 
(labre, C R 102 1469) 

Calcium silicide, CaSi 2 
Slowly dccoinj) by H O, sol in cone H 2 S ()4 
ind dll HNO 3 with evolution of H 2 With 
( one HCl it gives Hj, Si and silicon hydride 
with dll HCl, Hi and a yellow substance 
Sol in alkali 4- Aq 01 NIU+Aq with evolu- 
tion of H 2 (Moissan, C R 1902, 134 505 ) 
1 wo modific it 10 ns 

(a) Only si sol in HNO d( comp H 2 O to 
give an msol ppt on addition of HCl 

(b) Eisily sol in HNOi and icetic acid, 
dtcomp HCl to give a p})t which is sol m 
KOH-fAq (dc Chalmot, Am Ch J 1896, 
18 , 320 ) 

Ca^bii Slowly decomp by H 2 O, 1 ipidly 
by dll acetic acid 01 by H 2 S 03 -hAq without 
(volution of spontaneously inflammable gas 
(Homgschmid, M 1909, 30 497 ) 

Decomp by dil mm acids, with evolution 


of spontaneously inflammable gas (Hack- 
spill, Bifll Soc 1908, (4) 3 619 ) 

CaeSiio Insol in all solvents Decomp 
by boiling H 2 O, by cone HCl and by acetic 
acid Sol m dil alkali and alkali carbonates 
-fAq Hardly attacked by cone H 2 SO 4 01 
HNO 3 (Kolb, Z anorg 1909, 64 349 ) 
CanSiio Easily decomp by boiling with 
H 2 O Decomp by dil acetic acid, dil or 
cone HCl (Kolb, Z anorg 1909, 64 349 
an<l 356 ) 

Calcium sihcomtnde, CaSi 2 N 3 
(Kolb, Z anorg 1909, 64 363 ) 

Ca 2 Si 8 N 4 Slowly decomp by boilmg with 
H 2 O, somewhat more rapidly with dil NaOH 
d-Aq Slowly decomp by cone HCl (Kolb, 

I c) 

CanSiioNi Completely decomp by HCl 
(Kolb, I c ) 

Calcium sulphide, CaS 

500 pts H 2 O dissolve 1 pt CaS completely, 
less H 2 O dissolves out CaS 2 H 2 and leaves 
Ca02H2 Very much H 2 O decomposes com- 
pletely into Ca02H2 and H 2 S (B4charap, A 
ch (4) 16 222 ) 

Not decomp by H 2 O, and onl> si sol 
therein at ordinary temp (Pelouze ) 

After 48 hours contact with CaS, 1 I H O 
contains at 

10® 18® 40® 60® 90® 

0 15 0 23 0 30 0 48 0 33 g CaS 

After boilmg for 2 hours, 0 27 g CaS is 
dissolved, addition of NaCl diminishes solu- 
bility, but Na 2 S 04 increases it Lime-water 
dissolves at 14® 0 18 g CaS, the same amount 
which H 2 O dissolves at 60® Milk of lime 
dissolves 0 55 g at 60® H 2 O containing 3 to 
79 g Na20 pel litre dissolves only tiaoes of 
CaS at 10®, but at 40-60®, or by boihng, i 
large amount of Na 2 S is formed (Kolb, A 
ch (4) 7 126 ) 

501 in 12,500 pts H 2 O at 12 6® (Schourei- 
Kestner, Rdpert chim appl 1862 331 ) 

Sat Na 2 CO<}-l-Aq has scarcely iny iction 
on CaS, but a iliite solution has moie iction 
(Kolb ) 

Sol in H 2 O and siiljihui , lonning C aS^ 
Insol m liquid NH-j (hranklin, Arn Ch 
J 1898, 20 827 ) 

Insol in methyl icotiti (Nuiniinn B 
1909, 42 3790 ) 

Insol in ethyl icd it( (Nunn inn 13 
1904, 37 3601 ) 

Insol m m(th>lal (h idmann, C C 1899, 

II 1014) 

Sol in 10 ptb glyidiru (Cip ind(.THOt 
J Phaim (3) 26 81 ) 

Sol in sugai d-A(i (Stolh , C C 1900, I 
1044) 

Calcium /6^/ttSulphide, CaS^ 

Known only m solution 
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Calcium joewiasulphide, CaSs 
Sol in H2O and alcohol (Berzelius ) 
Exists only m aqueous solution (Schone, 
Pogg 117 73) 

Calcium hydroxyl sulphide, Ca(OH)SH+ 
3H O 

Easily sol m H2O with immediate decomp 
and separation of Ca(OH)2 Insol in alcohol, 
but slowly decomp thereby (Divers and 
Shimidzu, Chem Soc 46 270 ) 

Calcium stanmc sulphide 
See Sulphostannate, calcium 

Calomel 

See Mercurous chloride 
Carbamic acid 

Ammomum carbamate acid carbonate {com- 
mercial carbonate of ammonia) 

See Carbonate carbamate, ammomum hy- 
drogen 

{salts of hartshorn). 2NH4HCO3, 

NH4CONH2 

See Carbonate carbamate, ammonium hy- 
drogen 

Carbazote silicon, C SiN 
^ Insol in acids, even Hf , also m boding 
KOH+Aq (Schutzenbeigei and Colson, 
C R 92 1508) 

Carbon, C 

Insol in all solvents 

Diimond is unacted upon by KClO^+fum 
HNO3, giaphite forms giaphitic acid by 
IvClO^H-lum HNO{, amoiphoiis (arbon is 
sol ui KClOa+fum HNO, (Beithelot, A 
ch (4) 19 m ) 

Diiinond is sol in moltoii non at llbO° 
Amoiidious carbon is insol in molttn iron it 
1160°, but btconus sol tluKiii by hoiting to 
1400° (Htnipd, B 18 OOS ) 

Insol in liquid CO 2 (Budiiui Z pliys 
Ch 1006 64 674 ) 

ChiHoil IS insol III liquid Ml, ((roK 

Am Ch J 180S 20 MO) 

1 h( qu intit> ol (arbon dissolved by non 
diinmishes by iniKasing iihosphoius, falling 
by about 0 5% for (a(h idditionil 2 0% of 
phosphoius (lottuds, M(tilluigi( 1906, 
3 60 ) 

Solubility m non is i< du(( d by the picsciKi 
of till md of sulfdiui (W ust, MetilluigK 
1006 3 169 ) 

1 h( solubility of C in non is uk h is(d bv 
the pusenre of chromium 0 2% C dissolved 
when t)2% Ci is picsont in tlu mi\tuu 
(Goin Us, Met illuigu 1907,4 IS) 


Carbon bonde, CBe 

Insol m boiling HNOs-j-Aq (Joly, R 
97 456) 


Carbon sw5oxide, C3O2 
B -pt +7° at 761 mm 
Sol in H2O With formation of malomc cid 
Slowly decomp on standing in a aled 
tube (Diels, B 1906, 39 696 ) 


Carbon mowoxide, CO 

Sol in 50 voLs recently boiled HaO (Daw ) 

Sol in 16 vols HaO (de Saussure ) 

Sol in 27 vols HaO (Dalton ) 

100 vols H O dissolve 6 2 vols CO at 18° (d >aus 
sure) 


Solubihty of CO in H O 1 vol H2O at dis- 
solves V vols CO reduced to 0° and 76 mm 



V 

t° 

V 

t° 


0 

0 03287 

7 

0 02796 

14 

0 

2466 

1 

0 03207 

8 

0 02739 

15 

0 

2432 

2 

0 03131 

9 

0 02686 

16 

0 

2402 

3 

0 03057 

10 

0 02635 

17 

0 

2374 

4 

0 02987 

11 

0 02588 

18 

0 

2350 

5 

0 02920 

12 

0 02544 

10 

0 

2329 

6 

0 02857 

13 

0 02504 

20 

0 

2312 


(Bunsen's Gasometiy, pp 287, 128, ] 6 ) 


Coefficient of absorption = 0 032874 
0 00081632t+0 0Q0016421t (Bunsei and 
Pauh, A 93 lb) 


Solubility of CO in H^O 
jS — Vol CO absorbed by 1 vol H ( at i 
partial piessuio of 760 iiuu 

CO (icdiufd to 0° ind 76( nm ) 
absorbed by 1 vol of H () uud(r i tot pros 
sure of 760 nun 

q==g CO dissolved by 100 ^ H ( it i 
total pressure of 760 nun 


t 


3' 

1 

0 

0 01517 

0 0151() 

0 1 

144 

5 

0 ()B49 

0 01122 

0 ' 

fl<) 

10 

0 ()2S16 

0 ()27S2 

0 1 

11) 

15 

0 02541 

0 02501 

0 

111 

20 

0 02119 

0 022()() 

0 

12 s 

25 

0 02142 

0 02()7() 

0 

)>() 

10 

0 ()199S 

0 01915 

0 

)24 

40 

0 01775 

0 0I()47 

0 

)21 

50 

0 01615 

0 01420 

0 

)1S 

(>() 

0 ()14S.S 

0 01197 

0 

)I5 

70 

0 01440 

0 ()()99S 

0 

111 

SO 

0 01410 

0 00762 

0 

)1() 

90 

0 01420 

0 004 IS 

0 

)()() 

100 

0 01410 

0 0()0(M) 

0 

)(M) 


(Winkle i,B 1901,34 1416 ) 
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Solubility m H 2 O at various pressures 
V = Volume of the absorbing liquid 
P = Hg pressure in metres 
Coefficient of solubihty 


V 

t® 

! P 

X 

30 830 cem 

17 7 

0 9202 

0 02791 



1 1438 

0 02787 



1 4624 

0 02786 



1 7986 

0 02783 



2 3659 

0 02782 



2 8390 

0 02776 



3 2622 

0 02771 



4 0114 

0 02770 



4 6017 

0 02763 



5 1953 

0 02761 



5 8717 

0 02756 



6 5462 

0 02744 



7 0983 

0 02738 



7 6470 

0 02723 



8 0184 

0 02715 

31 939 cem 

19 0 

0 9176 

0 02716 



1 1506 

0 02717 



1 3897 

0 02715 



1 7044 

0 02712 



2 1239 

0 02708 



2 7173 

0 02701 



3 2576 

0 02693 



3 9311 

0 02689 



4 4584 

0 02680 



5 2470 

0 02673 



6 0346 

0 02665 



6 6303 

0 02654 



7 1842 

0 02636 



7 9542 

0 02617 


(CisMito, Phys Zeit 1904,6 236) 


Solubility in alcohol+Aq 
% alcohol 

000 909 

2 41 1 87 


by weight 
Solubility 
% alcohol 
by weight 
Solubility 


28 57 
150 


33 33 
1 94 


16 67 
1 75 

50 00 
3 20 


(Lubarsch, W Ann 1889, 37 524 


23 08 
1 68 


) 


Solubihty of CO in orgamc solvents 


Solvent 

SolubiUtv at 
20® C 

Solubility at 
25® C 

Clycerme 

Water 

Not 

measurable 
0 02404 

0 02586 

Aniline 

0 05358 

0 05055 

Carbon bisulphide 

0 08314 

0 08112 

Nitrobenzene 

0 09366 

0 09105 

Benzene 

0 1707 

0 1645 

Glacial acetic acid 

0 1714 

0 1689 

Amyl alcohol 

0 1714 

0 1706 

Xylene 

0 1781 

0 1744 

Toluene 

0 1808 

0 1742 

Ethyl alcohol 
(99 8%) 

0 1921 

0 1901 

Chloroform 

0 1954 

0 1897 

Methyl alcohol 

0 1955 

0 1830 

Amyl acetate 

0 2140 

0 2108 

Acetone 

0 2225 

0 2128 

Isobutyl acetate 

0 2365 

0 2314 

Ethyl acetate 

0 2516 

0 2419 


(Just, Z phys Ch 1901, 37 361 ) 


Solubility of CO in ether at 0® = 0 3618, and 
at 10° =0 3842 (Chustoff, Z phys Ch 
1912, 79 459 ) 

Solubility of CO in 01 game mixtures 
CO in benzene and naphthalene at 25°C 


Coefficient of ab&oiption of CO in H 2 O at 
25° equils 0 0154 (Imdlav and Creighton, 
Biochcm J 1911, 6 294 ) 

Cupious chloride in iii hydrochloric acid or 
irumonixc il solution, and ammoniaoal solu- 
tions of cupious salts ibsorb laige imounts 
of CO (IcblinCjC R 30 488 ) 

Cupioiis ( hlondo dissolved in HCl-|- 4.q ib- 
soibs 15-20 vols CO (Beithelot, A ch (^) 
61 ()h ) 

Absoilxd by KOH, NaOH, Ba(()H) and 
( i(OHj -}- Vq inoH k id ily by ether, ilcohol, 
ind wood spint with formation of foiinic 
Kid (Bd tin lot, A di (1)61 463) 

Sol III HCN (Bottingci, B 10 1122) 

1 vol ihohol ibsoibs 0 20443 vols CO 
g IS it dl t(inpii itiues bctwicn 0° ind 25° 
(( inns, \ 94 1 35 ) 

100 v<»l il( oliol ({) S I sp ) tlih'ioK ( II ) \ols CO 
it IS 100 \()K rdtifiid naphtha (0 7St sp ) 20 0 
vols CO It IS 100 vol oil of lav( ndcr (0 SS sp ki ) 

I ) <) vol CO it IS 100 vols olivi oil (0 01 j sp {,r ) 

II - vol CO at IS 100 vols sat KCl+\<i (1 U>S 

p ) 2 vols C^OatlS (do Saussun 1814) 

1 vol oil ot turpi ntiiK ibsorbs 0 l(>-0 2() vol CO 
(dc Sail UK ) 

Sol inithcr (UiMiiodt) 
fnsol Ml (aoiitthun. 


Per cent by weight 
of naphthalene 

Percent by weight 
of benzene 

* feolubilitv of 
CO 

0 

100 

0 174 

11 52 

88 48 

0 164 

11 65 

88 35 

0 163 

23 9S 

76 02 

0 149 

2 3 60 

76 40 

0 148 

32 35 

67 65 

0 142 

32 74 

67 26 

0 143 

3 3 79 

06 21 

0 141 


(Skill ow, / ph}s Ch 1902 41 144 ) 


S/t under Oxygen 


COinbcn/tm ind i)h(niiithi(iu at 25° C 


P< I ( ( nt b\ w< ij^hl 
<jf ph< nantliri ru 

I f I ( ( n( 1)\ ui ie,ht 
of l)tn7(n< 

Solubilitv <) 
CO 

0 

100 

0 174 

10 4S 

S9 52 

0 144 

10 4S 

S») '52 

0 144 

19 22 

SO 7S 

0 132 

18 99 

SI 01 

0 133 

27 04 

72 96 

0 12S 

27 39 

72 61 

0 127 

(Skiriow ) 
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CO m benzene and a naphthol at 25° C 


Per cent by weight 
of a naphthol 

Percent by weight 
of benzene 

Solubility of 

CO 

0 

100 


3 48 

96 52 

0 149 

6 75 

93 25 

0 145 

6 59 

93 41 

0 144 

12 10 

87 90 

0 139 

11 81 

88 19 

0 139 


(SkuTOW ) 


CO m benzene and iS-naphthol at 25° C 


Per cent by weight 

Per cent by weight 

Solubihty of 

of jS naphthol 

of benzene 

CO 

0 

100 

0 174 

2 06 

97 94 

0 158 

4 14 

95 86 

0 151 

4 36 

95 64 

0 149 


(Skirrow ) 


CO m benzene and nitrobenzene at 25° C 

Per cent by weight 

Per cent bj weight 

Solubility of 

of nitrobenzene 

of benzene 

CO 

0 

100 


14 5 

85 5 

0 162 

14 12 

85 88 

0 162 

28 18 

71 82 

0 152 

28 14 

71 86 

0 152 

40 58 

59 42 

0 140 

40 63 

59 37 

0 140 

54 9 

45 1 

0 126 

54 9 

45 1 

0 127 

83 33 

16 67 

0 101 

83 2 

16 8 

0 102 

100 

0 

0 093 


(Skirrow ) 


CO in benzene and aniline at 25° C 

1 trtcntb\ weight 

Perf( ntb\ u(i{,ht 

Solubility of 

of aniline 

of benzene 

CO 

0 

100 

0 174 

12 69 

87 31 

0 156 

12 03 

87 97 

0 158 

19 57 

80 43 

0 145 

19 43 

80 57 

0 144 

28 43 

71 57 

0 131 

28 2b 

71 74 

0 in 

d7 68 

42 32 

0 0945 

57 38 

42 62 

0 0953 

78 90 

21 10 

0 0689 

78 80 

21 20 

0 0684 

100 

0 

0 053 

(fekirrow ) 1 


CO m toluene and naphthalene at 2£ C 


Per cent by weight 
of naphthalene 

Per cent by weight 
of toluene 

Solubih 

CC 

0 

100 

•0 li 

7 13 

92 87 

0 1( 

7 10 

92 9 

0 1 

15 10 

84 9 

0 1( 

IS 13 

84 87 

0 1( 

22 75 

77 25 

0 1' 

22 58 

77 42 

0 1' 


(Skirrow ) 


CO in toluene and phenanthrene at 2 

Per cent by weight 

Per cent by weight 

Solubili 

of phenanthrene 

of toluene 

CC 

0 

100 

0 1 

5 50 

94 41 

0 1 

5 58 

94 42 

0 1 

11 16 

88 84 

0 1( 

11 20 

88 8 

0 1( 

21 62 

78 38 

0 1 

21 93 

78 07 

0 1 


(Skirrow ) 


CO m toluene and nitrobenzene at 2' 

Per cent by weight 

Per cent by weight 

bolubili 

of nitrobenzene 

of toluene 

C( 

0 

100 

0 1 

8 86 

91 14 

0 11 

8 87 

91 13 

0 11 

18 27 

81 73 

0 1( 

18 19 

81 81 

0 1( 

26 82 

73 18 

0 1 

26 7b 

73 24 

0 1 

49 14 

50 86 

0 1 

49 02 

50 98 

0 1 

76 31 

23 69 

0 11 

76 31 

23 69 

0 11 

100 

0 

0 0 


(Skiriou ) 


CO in toliK lu ind iiiilim 

It 25° C 

P<r 

w« ighl 

S( lubili 


( lU 

C ( 

0 

100 

0 1 

b ()1 

9^ 19 

0 1| 

6 61 

9 3 19 

0 11 

13 56 

Sb 44 

0 1 

H 55 

S() 45 

0 1 

19 91 

SO 09 

0 1 

19 9() 

SO 04 

0 1 

44 64 

55 16 

0 1 

44 n 

55 ()9 

0 I 

74 63 

25 17 

0 0 

75 03 

24 97 

0 0 

100 

0 

0 0 

(bkiriow ) 
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CO m toluene and «-naphthol at 25° C 


Percent byweight Percent by weight 
of a naphthol of toluene 


Solubility of 
CO 



Per cent bj 
weight of 
naphthalene 

Per cent by 
weight of 
acetone 

Measured 

vapor 

pressure 

0 

100 

229 6 

13 31 

86 69 

212 4 

27 40 

72 60 

196 6 


weight of 
phenanthrene 


vapor 

pressure 


Solubility 
of CO 


weight of 
acetone 


100 
87 23 
74 96 


(Skirrow ) 

CO in acetone and /3-naphthol at 25° C 


(Skirrow ) 

CO in cK ( toiu ind nitiobi n/ene at 25° C 


( Ski] low ) 

C O in ic( tone md aniline at 26° C 


I ( r c( nt l)\ 
wcu^ht of 
aniline 

1 t r (c nt bv 
wcifeht of 
a( ttonc 

M< us u red 
vapor 
pressure 

0 

100 

229 6 

20 83 

79 17 

192 

55 10 

44 9 

120 

100 

0 



CO in acetic acid and nitrobenzene at 25° C 


Percentby weight Per cent by weight « nn 

of nitrobenzene of acetic acid Solubihtj of CO 



(Skirrow ) 

CO in acetone and naphthalene at 25° C 


Solubihty 
of CO 


(Skirrow ) 

CO m acetone and phenanthrene at 25°C 

Percent by ] Percent by | Measured I a i v i j. 


(Skirrow ) 

CO in acetic acid and anihne at 25° C 

Per cent b> weight) Per cent by weight 

of aniline of acetic acid Solubility of CO 


0 

13 5 
41 64 
60 77 
82 21 
100 


100 
86 5 
58 36 
39 23 
17 79 
0 


0 173 
0 110 
0 0699 
0 0618 
0 0580 
0 053 


(Skirrow ) 

CO in methy] alcohol and glycerine at 25°C 


Per cent by 
weight of 
glycerine 

Per cent by 
weight of 
methyl 
alcohol 

Measured 

vapor 

pressure 

Solubility 
of CO 

0 

100 

122 

0 196 

39 6 

60 4 

106 

0 0964 

60 5 

39 5 

91 

0 0515 

77 1 

22 9 

63 

0 0246 

100 

0 


very small 


Per cent by 
weight of 

3 naphthol 

Per cent by 
weight of 
acetone 

Measured 

vapor 

pressure 

Solubility 
of CO 

0 

100 

229 6 

0 238 

H 95 

S6 05 

213 

0 190 

2(-> S8 

73 12 

195 

0 169 


CO in acetone and chloroform at 25° C 


i er eent by 
weifcht of 
nitroben/f nf 

1 ( T cent by 
wcifcht of 
acetone 

[ \1 easured 
vapor 
pressure 

Solubility 
of CO 

0 

100 

229 6 

0 23S 

21 19 

7S 4 

201 

0 207 

)> 20 

1(> S 

152 

0 157 

100 

0 


0 093 


Per cent by 
weight of 
chloroform 

Per cent by 
weight of 
acetone 

Measured 

vapor 

pressure 

Solubihty 
of CO 

0 

100 

229 6 

0 238 

33 38 

66 62 

202 

0 226 

53 2 

46 8 

179 

0 219 

65 03 

34 97 

167 1 

0 220 

73 46 

26 54 

162 

0 212 

79 83 

20 17 

163 

0 204 

87 3 

12 7 

168 

0 207 

94 4 

5 6 

178 

0 205 

100 

0 

188 

0 207 


(Skirrow ) 


Solubihtj 
of CO 


Per cent by 
weight of 
carbon 
bisulphide 

P( r cent by 
weight of 
acetone 

Measured 

vapor 

pressure 

bolubihty 
of CO 

0 

100 

229 6 

0 238 

8 18 

91 82 

306 

0 236 

18 02 

81 98 

367 

0 236 

49 46 

50 54 

443 

0 227 



(Skirrow ) 


(Skirrow ) 
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CO in benzene and ethyl alcohol at 25° C 


Per cent by Per cent by 
weight of weight of 

acetic acid chloroform 

0 100 

15 43 84 56 

52 34 47 66 

100 0 


Solubihtj 

pS™ of CO 


(Slirrow ) 


coin chloroform and methyl alcohol at 25° C 


Per cent by 
weight of 
alcohol 

Per cent by 
weight of 
chloroform 

Measured 

vapor 

pressure 

Solubilitj 
of CO 

0 

100 

188 

0 207 

13 

87 

233 

0 202 

100 

0 

122 

0 196 


(SkuTOw ) 


CO m acetic acid and benzene at 25° C 


Percent by 
weight of 
acetic acid 

Percent b^ 
weight of 
benzene 

Measured 

vapor 

pressure 

Solubiht\ 
of CO 

0 

100 

95 9 

0 174 

19 17 

80 83 

87 5 

0 190 

33 54 

66 46 

82 

i 0 19S 

67 51 

32 49 

64 5 

0 199 

100 

0 

14 

0 172 


(Skirrow ) 


CO in acetic acid and toluene at 25° C 


Per cent by 
weight of 
acetic acid 

Per cent bv 
weight of 
toluene 

Measured 

\apor 

pressure 

'soliibllil \ 
of C <) 

0 

100 

9 

0 1S2 

20 48 

79 52 

31 6 

0 190 

56 89 

43 11 

28 

0 195 

74 71 

25 29 

25 6 

0 191 

100 

0 

14 

0 172 


(Skirrow ] 


CO in acetic acid and chloioform at 21° C 


CO m carbon bisulphide and 
chloride at 25° ( 


thylene d 


Per cent by 
volume of 
carbon 
bisulphuie 

Per c ( nt bs 
volume of 
Uhvlcru 
duhlondt 

M< usurc 
\ npor 
preasun 

0 

100 

77 

25 

75 

231 

49 

51 

294 

81 6 

IS 4 

338 

100 

0 

356 5 


(Skirrow ) 


Coefficient of absoiption for 
0 123 at 20°, and 0 1 d4 at 10° 
and Walfisz, Zeit phys Ch 1 4 

Carbon r/mxide, CO 

Gas — 

H O (liSHoh< s ulxMit Its own \oI CO 

ftmptrutun tthi soint um ol>liuu< il bui 

gr ) und pn hhuh uiul nn jkU lit lonul v ol 
of (juh addition il atinosplu n to vvluih 
The powirof H Oto HUsorh ( O^iioiH 
pnnsiU thi sami ratio as th< possuri 
)\oIs ( O dissohi in 1 vol H Out 7 a 
and inin h gn ati r pn ssnn is nt < i ssarv 
cn is( flu aiiioiinf ol g is dissohi i bu 
ntmosplu n s tin iniotmt of g is dissolvi r 
proportion d to tin pn ssiin i< ourlx 
121 ) 

100 \(>ls II<)at P ’’S absoi h 1 U> \ ol 
dish) It 2 » n SI \ol ( ( ) (H, i,r\ i 
\ols <0 fSuis iir ) it 1 >f 10S\(jis 
at 1 »t 10 ) \ 1 ( () fOiltoii) 

100 \ 1 H ( I it f ( il rl \ \ tis 
n lii(« 1 f (it) I in 1 to Ml pn 


\ 

1 

1" 


11 11 

u 

U 

s 

mil 1 ) 

1 1 

S SI 

lull 


etroleum 

(Gmewas 


the ordiaaf] 
of 1 0018 sp 
the preesuri 
18 subjeoted 
>t increase ir 
(Soubeiran) 
los pressure 
order to in 
JP to 4 or 
I very nearly 
Pharm 26 

(Caven 
li'iO® 106 
r >2 (Henrj) 


I \ I 1 1 < > il 0 1 1 I I w 11 it in 

( o It 10 u 1 1 \ 1 n I nil I s 

f O 1 \ I it it II I 1 1)1)1 I I ( III 

<s i| in I \| 111 ^ 11 , lilt, „ t 

m ri Jill I 1\ f I 1 u 1 r il i mi i thu 
innliii )| 1 1 I It till I r I II r lit 

til O I ilo 1 t I i 11 I II It \ t I 

pi I I I I II III 

Soluhilit \ Ilf ( ( ) in 1 1 () 1 VO 

ind 71)0 mm dissohis \ \() 
n du( id to 0 md 7(>0 mm 


1 hull 1 vol 
hii^licp temp 
I of th( CO 
III air the 
Hut IS CO 
( K Ill'll! so 
\t)( 1 it com 


II 0 at 
CO gas 


Per cent by 
weight of 
acetic acid 

Per cent 1)\ 
weight of 
chloroform 

Ml usun d 
\ap jr 
pressun 

S< liibillt \ 
of < t) 

0 

100 

188 

0 206 

26 6/ 

73 33 

144 5 

0 207 

56 46 

43 54 

88 5 

0 19b 

100 

0 

14 

0 172 

(Skirrow ) 


i - 

i t 

\ 

1 

\ 


Vn 

0 

1 7‘)i»7 

7 

1 r>9 

1 

1 0321 

I 

I 7207 

s 

1 2S09 

1 

1 0020 

- i 

1 ()IS1 

0 

1 2>ll 

1 

0 9753 


1 >7s7 

10 

1 IS17 

1 

0 9519 

1 ' 

1 )12t) 

11 

1 ni() 

1 

0 9318 

5 

I no7 1 

' 12 

1 lOlS 

1 

0 9160 

() 

I iOOl 

1 » 

1 01)) I 

) 

1 “ 

0 9014 


I Buiisi nS (i isDiiH (r\ , pp 2S7, >8,152) 

Coeffit K lit of ihsoiptioii ~ 1 796 -'0 07761t 
-fO{K)U>121t (Bunsen) 
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Solubility in H 2 O at various pressures P== 
pressure m atmospheres 


p 

\ol gas in 1 ccm 
HO 

P 

1 Vol gas in 1 ccm 
HO 


at 0 1 

at 12 43® 


at 0° 

at 12 43® 

1 

1 797 

1 086 

20 

26 65 

17 11 

5 

8 65 

5 15 

25 

30 55 

20 31 

10 

15 

16 03 
21 95 

9 65 
13 63 

30 

33 74 

23 35 


(Wroblewski, C R 94 1355 ) 


Absorption of CO 2 m H 2 O at vanous pres- 
sures P= pressure m mm , V=vols CO 2 , 
reduced to 0° and 760° mm , absorbed by 
1 vol HoO 


P 1 

V 

P 

V 

697 71 i 

0 9441 

2188 65 

3 1764 

809 03 ! 

1 1619 

2369 02 

3 4857 

1289 41 

1 8647 

2554 CO 

3 7152 

1469 95 

2 1623 

2738 33 

4 0031 

2002 06 

2 9067 

3109 51 

4 5006 


(Khanikoff and Longuimne, A ch (4) 11 
412) 


C = coefficient of absorption in H 2 O at t° 
and 760 mm 


t® 

C 

t® 

c 

t® 

C 

15 2 

1 OOQ 

18 38 

0 8^6 

21 

0 838 

17 6 

0 930 

18 3 

0 885 

23 

0 7«)8 


(betschenow, M6m Acad St Petersb 22 
Nos 6, 7 ) 


Absoiption coefficient of CO 2 in H 2 O at 0° 
- 1 7308 (Prytz and Holst, W Ann 1895, 
54 136 ) 


Absoiption of COo by H 2 O at t° 
a = coefficient of absorption 


t° 

a 

t° 

a 

0 

1 7l:i 

19 

0 902 

i 

1 b4b 

20 

0 878 

2 

1 581 

21 

0 854 

3 

1 527 

22 

0 829 

4 

1 473 

21 

0 S04 


1 424 

24 

0 781 

0 

1 377 

25 

0 759 

7 

1 Ui 

2b 

0 738 

s i 

1 282 

27 

0 718 

() 

1 217 

2b 

0 b99 

10 1 

1 194 

29 

0 (>82 

11 

1 154 

10 

0 bb5 

12 1 

1 117 

35 

0 592 

li 1 

1 081 

40 

0 510 

14 

1 050 

45 

0 479 

15 

1 019 

50 

0 4^b 

lb 

0 985 

55 

0 394 

17 

18 

0 95b 

0 928 

bO 

0 ^59 


(Bohr,iW Ann 1899, 68 504 ) 


Solubility m H 2 O at 25° =0 8255, at 15° = 
1 070 (Geffcken, Z phys Ch 1904, 49 273 ) 
75 cc H 2 O absorb 0 1381 g CO 2 at 15 5° 
and 720 mm (Chnstoff, Z phys Ch 1905, 
63 329) 

Absorption-coefficient of CO 2 in H 2 O at 
20° =0 877, or 1000 g H 2 O dissolve 878 cc 
CO (Usher, Chem Soc 1910, 97 72 ) 
Solubility of CO m H 2 O = 1 158 at 12° and 
0 825 at 25° (Findlay and Shenn, Chem 
Soc 1911,99 1315) 


Absorption of CO 2 by H 2 O at high pressure 
Amount of H.O used j 

V = ccm of CO 2 absorbed by H 2 O at t°, re- 
duced to a pressure of 1 kg per sq cm 
Vi = ccm of CO*) absoibed by 1 ccm of H 2 O 


Pressure 

t® 

Vi 

kg/sq cm 


a 

b 

25 

20° 


17 77 

30 



19 77 

40 



21 52 

50 



28 09 

55 



29 75 

30 

35° 

11 77 

13 57 

40 


14 S2 

20 00 

50 


IS 96 

24 64 

60 


22 90 

22 50 

70 


27 IS 

27 62 

SO 



32 85 

40 

60° 

10 88 

9 79S 

50 


12 2-4 

13 72 

60 


14 4b 

lo 2b 

70 


16 80 

17 46 

80 


19 74 

22 67 

90 


22 74 

21 lb 

100 


2b 21 

27 85 

110 


28 92 

28 79 

120 


30 20 

33 90 

()0 

100° 

8 9b5 


70 


10 11 

b 39:) 

! bO 


11 ()i 

9 591 

90 


12 bl 

10 85 

100 


1 ) ) 

12 40 

IJO 


14 Sb 

lb A 

120 


lb 40 

15 7S 

110 


17 9 1 

lb 89 

140 


19 5() 

17 71 

150 


20 )S 

17 49 

1()0 


22 07 


170 

1 

22 7S 



(Siruld,/ ph\ C Ii 1^12,78 ) >7 ) 
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Solubility of carbon dioxide m water at 25° 
P -Pressure m mm Hg 
S -Solubility calculated according to for- 
mula for which see the ongmal article 
(Fmdlay, Chem Soc 1910, 97 538 ) 


p 

s 

P 

s 

743 

0 816 

1059 

0 817 

752 

0 817 

1064 

0 819 

800 

0 815 

1153 

0 818 

841 

0 817 

1243 

0 819 

955 

0 816 

1351 

0 820 

955 

0 817 

1351 

0 820 


(Findlay and Creighton, Chem Soc 1910, 97 
538) 


Solubility of carbon dioxide m water at 25° 
P -Pressure in mm Hg 
S = Solubility See above 


P 

s 

P 

s 

755 

0 826 

1069 

0 823 

759 

0 825 

1084 

0 825 

836 

0 825 

1210 

0 825 

841 

0 826 

1211 

0 825 

927 

0 826 

1350 

0 824 

934 

0 824 

1350 

0 826 


(Fmdlay and Creighton, Chem Soc 1912, 
101 1460) 


Solubility of carbon dioxide in water at 25° 
P= Pressure in mm Hg 
S= Solubility See above 


P 

s 

P 

b 

263 

0 817 

495 

0 816 

271 

0 816 

651 

0 816 

382 

0 814 

667 

0 817 

392 

0 811 

752 

0 818 

479 

0 816 

768 

0 817 


(Findlay and Creighton, Chem Soc 1913, 
103 638) 


SI sol in HCl"f Aq 


100 Aols H SO 4 ot 1 S4() ‘ip #,1 absorb 4 > \ ol CO 
(cle Saussure ) 

HJ&O 4 of ordinary densitv it lo >() uid couinion 
pressure absorbs 94% of its \ol of CO fuming H fc504 
125% the absorption for pure H 2 O undi r the same 
conditions beinfc 98% (Ro^trs Am J Sci (2)6 ll'j) 

H2SO4 absorbs 7-10% ( 0 (Hlasiwetz, 
W A B 20 193) 

Coefficient of absorption by cone H2SO4 == 
0 932, which is the same as that by H2O, but 
this diminishes on diluting, and is at its lowest 
limit 0 666, when the composition of the 
solution IS H2SO4, H2O, upon further dilution 
the coefficient of solubility gradually mcreases, 
and when 58 H2O are present to 1 H2SO4, the 


coefficient of absorption is 0 857 jfeet^ 
schenow, J B 1876 46 ) f 


Absorption of CO2 by H2S04+Aq 


Solution 

Grams CO 2 absorbed bj 
at 15 5® and 720 mn 

>f-N H2SO4 

0 1273 

1-N H2SO4 

0 1179 

2-N H2SO4 

0 1092 

4-N H2SO4 

0 1003 


(Christoff, Z phys Ch 1905, 53 32* ) 


Solution 

Grams CO 2 absorbed by 
at 15 5® and 720 mn 

2 5% 

H2SO4 

0 1282 

5% 

U 

0 1179 

10% 

ct 

0 0833 

20% 

il 

0 0755 

30% 

it 

0 0751 

40% 

et 

0 0713 

45% 

tt 

0 0725 

70% 

{( 

0 0918 

90% 

(t 

0 1433 


(Christoff, I c ) 


Coefficient of absorption for 96% H2 D4 = 
0 926 at 20 2° (Bohr, Z phys Ch 19] , 71 
48) 

Absorption of CO? by acids 
M— Content in gram-equivalents pei itei 
& = Solubihty (see under oxygen) 
Absorption of CO? by HNOs+Aq 


M 

s 

bl5 

0 472 

0 8382 

1 07 

0 475 

0 8366 

1 07 

0 557 

0 8387 

1 oe 

0 704 

0 8447 

1 0 ^ 

1 382 

0 8620 

1 oc 

1 387 

0 8622 

1 0€ 

1 860 

0 8752 

1 1 C 

2 519 

0 8839 

1 1 C 

2 539 

0 8865 1 

1 11 


(Geffcken, Z phys Ch 1904, 49 27 ) 


Absorption of CO by HC1+ Vq 


M 

!) 


0 499 

0 8047 

1 04 

0 511 

0 8074 

1 0^ 

1 212 

0 7973 

1 OS 

1 249 

0 7984 

1 OS 

2 080 

0 7951 

0 9S 

2 180 

0 7951 

1 OC 


[Geffcken ) 
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Absorptipn of CO by + 


M 

Sa 

Si° 

0 512 

0 7923 

1 016 

0 517 

0 7936 

1 016 

0 995 

0 7693 

0 9772 

1 039 

0 7685 

0 9775 

1 067 

0 7672 

0 9756 

1 956 

0 7302 

0 9175 

2 088 

0 7273 

0 9143 

3 790 

0 6736 

0 8354 

3 800 

0 6747 

0 8385 


(Gt^ffcken ) 


In collecting CO2 gas in pneumatic operations a 
saturated solution of common salt is better than H2O 
for fillmg the trough This solution will only absorb 
about 1/3 of the amount of CO2 absorbed by pure H2O 
(de Saussure I c ) 

100 \ ols of the followmg solutions at 18° and ordi 
narv pressure absorb vols CO 2 — 


Vols 
Sp gr CO 

Sat NaCl+Aq (containing 29% of NaCl) 1 212 32 9 

Sat NH 4 CI 4-Aq (contaimng 27 53% of 

NH 4 CI) 1 078 ““ 

Sat KCl 4- ^q (containing 26% of KCl) 1 168 

Sat CaCl +A.q (contaimng 40 2% of 
CaCla) 1 402 

Sat K2SO4 +Aq (containing 9 42% of 

KiSOi) 1 077 

Sat Na S04 + \q (containing 11 14% of 

Na^04) 1 105 

Sat K*Al2(b04) 4 4-Aq (containing 9 14% 

of K 41 (&04)4-l-24H 0) 1047 

Sat KN03 4-Aq (contaimng 20 6% of 

KNOi) 1 139 

Sat NaN(^d4-^q (containing 26 4% of 

NaNO,) 1 206 

Sat H3C4H4O0 -f- Aq (containing 53 37% 
of H3C4H4O0 


, . 1288 
(cU s lussure Gilbert s Ann Phvs 47 167 ) 


75 

61 

26 1 

62 

58 

70 

57 

40 

41 


About half as sol m NaCl-|-Aq (15% 
NaCl) IS in H 2 O 

Miuh moie sol m Na 2 HP 04 +Aq oi 
NaiCOi+^q thm in H 2 O, the quantity dis- 
solvocl me leasing with the amount of salt in 
the solut ion 1 he solubility m these solutions 
depends on the coefficient of solubility m H O 
plus th( product of a constant coefficient 
multiplKK.! by thi iiriount of salt in the solu 
tion, this const int ' 1 1 for Na 2 HP 04 , 

and 0 OSS toi N i ( ( li ,A ch (i)47 
U)7) 

1 ( iiK t s tlct( riiun itioiis in not accui it( 
(I M(>(i, A Sujipl 2 157) 

I mol Ni^HPOi m dil Na HP 04 +Aq 
ahsoibb 2 mols CO (Setschenow ) 

Solutions of silts of similar constitution an 
eciuivahnt in regaid to their power of absoip- 
tion oi CO , when they contain the same pei- 
cciitagc ot ciystal water Experiments were 
made with solutions of alum, MgSO^, 7H O, 
iiid ZnS 04 , 7 H 2 (), containing 10 % of the 
silts Ihe MgS 04 solution absorbed the 
gieatcst proportional amount of COj, and 
the ahun the least Ihe further rule was de- 
duced that with salts of sunilai constitution 
md the same mioiint of crystal water, the 


absorptiometnc equivalents are identical with 
the chemical equivalents (Setsohenow, B 
6 1461) 

Salts can be divided into two classes, ac- 
cording as CO 2 has chemical action on the 
salt or not In the first case, t e , when there 
IS chemical combination or action of CO2 on 
the salt in solution, the amount of CO2 ab- 
sorbed mcreases with mcreasmg concentra- 
tion of the solution, m the second case, how- 
ever, the amount of CO2 decreases with the 
strength of the solution Several salts can 
be arranged m a senes as regards their power 
of absorption, beginning with that which 
has the greatest, as follows Na 2 C 03 , Na 2 B 407 , 
Na 2 HP 04 , NaCsHsOa, NasCsHsO?, Na2C204, 
NaCsHfiOs, MNOs, MCI, M2SO4 The divi- 
sion between the two classes occurs in this 
series at Na 2 C 204 

The matter is discussed at length in the 
onginal papers (Setsohenow, M 4 moires 
Acad St Petersb 22 No 6 Also further, 
Setsohenow, 34 No 3, and 36 No 7 
See also Ostwald, AUgemeine Chemie, 2 *^ 
Aufl vol 1, p 629 ) 


Solubility of CO 2 in salts +Aq at 15 2 ° 
CO 2 = cc CO 2 (at 0 ® and 760 mm ) dissolved 
per cc of salt solution 


Salt 

g salt per 1 

CO 

NH 4 CI 

1 

1 005 

iC 

10 

0 985 

it 

51 6 

0 941 

it 

172 

0 819 

it 

258 

0 770 

NH 4 NO 3 

2 8 

1 013 

t 

11 2 

1 002 

n 

55 

0 989 

a 

101 

0 962 

ti 

202 1 

0 911 

t 

404 3 

0 807 

a 

810 4 

0 612 

(NH*) SO 4 

t 

72 2 

0 712 

144 4 

0 575 

Ba(NO,) 

62 7 

0 022 

Ca(N03) 

41 

0 923 

IiCl 

16 72 

1 035 

it 

50 15 

0 SOS 

a 

12o 4 

0 596 

c 

250 S 

0 497 

i( 

501 5 

0 120 

MgSO, 

26 5 

0 001 

a 

70 5 

0 660 

C( 

150 

0 441 

it 

US 

0 ISS 

KBi 

0 

0 OOS 

a 

167 7 

0 SIO 

i 

251 5 

0 74S 

(( 

50^ 1 

0 570 

Kl 

310 1 

0 777 

c 

47S () 

0 6SS 

it 

957 3 

0 50() 

KSCN 

326 

0 691 

ti 

480 

0 590 
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Solubility of COo in salts +Aq at 15 2 ° — Cont 


Salt 

g salt per 1 

CO 

KSCN 

978 

0 387 

KNO 3 

58 8 

0 959 

ti 

117 5 

0 890 

n 

235 1 

0 781 

NaCl 

12 9 

0 978 

it 

64 

0 760 

it 

128 

0 580 

u 

192 

0 466 

NaBr 

115 1 

0 775 

tt 

460 3 

0 364 

it 

690 4 

0 221 

NaNOs 

89 3 

0 835 

it 

125 

0 762 

it 

208 4 

0 621 

it 

416 8 

0 385 

it 

625 2 

0 244 

NaClOg 

233 3 

0 625 

it 

349 9 

0 506 

it 

699 8 

0 257 

Na2S04 

14 2 

0 950 

It 

94 8 

0 620 

tt 

284 4 

0 234 

ZnS04 

38 3 

0 903 

tt 

76 7 

0 783 

it 

230 

0 474 

it 

460 

0 209 


(Setschenow, A eh 1892, (6) 26 226 ) 


CO 2 IS not disengaged at ordinary temp 
from H 2 O, in which pt of CaCOs or 
MgCOa IS held m solution thereby These 
solutions have a great power of retammg CO 2 
even at a boilmg temp or with diminished 
pressure, and they also absorb CO 2 from the 
air m much larger quantity than pure H 2 O 
(Bmeau ) 

BaCOs m H 2 O also retains CO 2 even after 
long boihng (Storer ) 

CO 2 IS also absorbed from the air by 
Na 2 C 03 , or K 2 C 03 +Aq, especially if dilute 
Absorption of CO 2 by NaCl+Aq at t® 
a = Coefficient of absorption for a 6 52% 
NaCl solution 

ai= Coefficient of absorption for a 17 62% 
NaCl solution 


t° 

a 

ai 

0 

1 234 

0 678 

5 

1 024 

0 577 

10 

0 S75 

0 503 

15 

0 755 

0 442 

20 

0 664 

0 393 

25 

0 583 

0 352 

30 

0 ol7 

0 319 

35 

0 460 

0 288 

40 

0 414 

0 263 

45 

0 370 

0 235 

oO 

0 335 

0 215 

o5 

0 305 

0 198 

60 


0 183 


(Bohi, W Ann 1899, 68 504) 


Absorption of CO 2 by CsCl+\q 
M = Content in g equiv perl 
S= Solubility (See under Oxygen ) 


M 

S25° 

Sl5° 

0 552 

0 7771 

1 001 

0 554 

0 7769 

0 999 


(Geffcken, Z phys Ch 1904, 49 273 


Absorption of CO 2 by KNO 3 -f-Aq 


M 

S26“ 

bi6° 

0 536 

0 7832 

1 002 

0 537 

0 7818 

0 999 

1 022 

0 7452 

0 943' 

1 033 

0 7447 

0 942 


(Geifcken ) 


Absorption of CO 2 by KI+ A.q 


M 

S26 

bi ° 

0 559 

0 7678 

0 980 

0 573 

0 7676 

0 983' 

1 043 

0 7236 

0 914^ 

1 119 

0 7166 

0 909( 


(Geffcken ) 


Absorption of CO 2 by RbCl-f A.q 

M 

feas 

"^1 

0 479 

0 7705 

0 990^ 

0 481 

0 7698 

0 991( 

1 007 

0 7190 

0 92K 

1 012 

0 7157 

0 920C 


(Geffcken ) 


Absoiption of C 0 by KBi + V(] 

M 

1 


0 550 

' 0 7621 

0 978. 

0 565 

0 7619 

0 9766 

1 056 

0 7030 

0 9ior 

1 064 

0 7068 

0 906'= 


(Geffcken ) 


Vbsoiption of CO 2 by K( l-hAq 


M 

s 


0 423 

0 7695 

0 9892 

0 432 

0 7667 

0 9865 

1 045 

0 69^0 

0 8875 

1 058 

0 6961 

0 S910 


(Geffcken ) 
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Absorption of CO 2 by salts -fAq 


Salt 

Grams CO 2 absorbed by 75 
cc of salt solution at 15 5® 
and 720 mm 

1 -N KBr 

0 1280 

1 -N KNO 3 

0 1231 

1 -N KCl 

0 1213 

1 -NKI 

0 1204 

1 -N LiCl 

0 1087 

1 -N NaCl 

0 1050 

1 -N (NH4)2S04 

0 1093 

1 -N (NH4)2S04, 


F e2S04) 3 -|“24B[20 

0 0991 

1 -N K 2 SO 4 

0 1002 

1-N K 2 SO 4 , 


Al2(S04)3 H-24HOO 

0 1054 

Va-N K 2 SO 4 

0 1140 

V -N MgS04 

0 1209 

1-N MgS04 

0 1047 

2-N MgS04 

0 0656 

4-N MgS04 

0 0527 

2 ^N CUSO 4 

0 0751 

2-N ZnS04 

0 0720 

Vr-N KHSO 3 

0 1017 

2 -N KHSO 4 

0 0999 

1-N KH 2 ASO 4 

0 0808 

1-N KH 2 PO 4 

0 0852 

V 2 -N KaHAsOi 

0 1111 

1 /,-N K 2 HPO 4 

0 4989 

^/4(i— N Na2B407 

0 2205 

Vs“N Na2B407 

0 5317 

1 / 4 — N Na 2 B 407 

0 8511 

1 / 4 -N NaBOg 

0 8124 

V 4 -N NH 4 HB 2 O 4 

0 7672 

N-Na 2 P 04 + 12 H 20 

0 5828 

N-Na4P2O7+10H2O 

0 8457 

N-NaPOa 

0 2081 

N-KPO 3 

0 2618 


(Christoff, Z phys Ch 1905, 63 338-340 ) 


Solubility ot CO m KCl+Aq at 25° 
Concditi itioii, 7 45 g in 100 cc of solu- 
tion, sp gi = 1 04 1 


Pkssum 75() S50 051 11 1() 1249 1362 

Solubility 0 ()94 0 (>9 3 0 68S 0 700 0 709 0 710 


( OIK ( lit 1 it ion 5 g 111 100 (0 of solution, 

sp gi = 1 0 i 1 


Jh(ssui( 75() SU 001 1050 1150 122 3 

Solubiht V 0 7 1 1 0 727 0 724 0 72() 0 7 35 0 7 36 


C OIK ( n( 1 it ion, 2 5() g ml ()()<( ol solution, 
Sp gi = 1 OK) 


Pkssuk 75() S52 <)S1 1079 1100 1 362 

Solubility 0 7()7 0 7bl 0 761 0 762 0 7()S 0 766 
(Iinclhy ind Cidghton, Chdii Soi 1910, 
97 557 ) 


Solubility of CO 2 m NH 4 CH-Aq at 25° 
Concentration (C) denotes number of 
grams of solute in 100 cc of solution 
Density (D) equals the specific gravity of 
the solution 

Solubility (S) calculated by formula given 
in the onginal article 


C 

D 

S 

2 35 

1 005 

0 791 

5 05 

1 013 

0 754 

8 24 

1 022 

0 732 

10 02 

1 027 

0 712 

17 09 

1 045 

0 665 


(Findlay and Shenn, Chem 
Soc 1912, 101 1461 ) 


Solubility of CO 2 in KCl+Aq at 25° 


C 

D i 

S 

1 84 

1 008 

0 792 

3 05 

1 017 

0 764 

4 58 

1 026 

0 749 

7 46 

1 044 

0 701 


(Findlay and Shenn ) 


Solubility of CO 2 in BaCb + Aq at 25° 


C 

D 

s 

2 80 

1 018 

0 789 

5 81 

1 040 

0 741 

8 15 

1 054 

0 710 

9 97 

1 070 

0 676 


(Findlay and Shenn ) 


Solubility of CO in (NH 4 ) Fe(S 04 ) 2 +Aq at 
25° 


C 

D ! 

s 

0 51 

1 052 

0 641 

10 26 

1 057 

0 629 

22 47 

1 124 

0 460 


(Findl ly ind Shenn ) 


Solubility of CO2 in solutions of suciose at 
25° 


1 

D 

b 

2 63 

1 000 

0 813 

5 16 

1 OIS 

0 798 

0 6S 

1 03S 

C) 767 

12 33 

1 051 

0 744 


(lindlay ind Shenn ) 


Solubility ol CO in solutions of chloi il hy- 
di it( It 25° 


c 

D 

s 

5 08 

1 010 

0 815 

10 12 

1 041 

0 705 


( 1 indlay uid Shenn ) 
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100 vols alcohol (0 803 sp gr ) at 18° absorb 260 
vols CO 2 

100 vols alcohol (0 840 sp gr ) at 18° absorb 186 
vols CO (de Saussure I c ) 


Solubility of CO 2 in alcohol 1 vol alcohol 
at t® and 760 mm dissolves V vols CO 2 
gas reduced to 0® and 760 mm 


t° 

V 

t° 

V 

t 

V 

0 

4 3295 

9 

3 5844 

18 

3 0402 

1 

4 2368 

10 

3 5140 

19 

2 9921 

2 

4 1466 

11 

3 4461 

20 

2 9465 

3 

4 0589 

12 

3 3807 

21 

2 9034 

4 

3 9736 

13 

3 3178 

22 

2 8628 

5 

3 8908 

14 

3 2573 

23 

2 8247 

6 

3 8105 

15 

3 1993 

24 

2 7890 

7 

3 7327 

16 

3 1438 



8 

3 6573 

17 

3 0908 




(Bunsen^s Gasometry, pp 287, 128, 153 ) 


Coefficient of absorption =4 32955 — 
0 09395t +0 00124t2 (Bunsen ) 


Much less sol in 30% alcohol than in pure 
alcohol or pure EoO (Muller, W Ann 37 
24) 


Solubility of CO m 9^% alcohol at t® 

a = Coefficient of absorption, ^ e, the no 
of ccm of CO 2 measured at 0® and 760 mm 
which aie absorbed at the given temp and 
at an absorption piessure of 760 mm by 
1 ccm alcohol 

ai=: Coefficient of absorption corrected for 
increase in the volume of the alcohol used due 
to absorption of CO 


t® 

a 


—65 

38 41 

35 93 

—25 

8 75 

8 61 

—20 

7 M 

7 41 

—15 

() 59 

6 51 

—10 

5 75 

5 69 

—5 

5 01 

4 96 

0 

4 44 

4 40 

+5 

i 96 

3 9> 

10 

3 57 

3 55 

15 

3 25 

3 23 

20 

2 9S 

2 96 

25 

2 76 

2 74 

30 

2 57 

2 5() 

35 

2 41 

2 39 

40 

2 20 

4 19 

45 

2 01 

2 (X) 


(Bohr, W Ann 1900, (4) 1 249 ) 


Solubihty in 98 7 % alcohol at t° 
a = Coefficient of absorption 
ai= Coefficient of absorption correcte* for 
increase in volume of the alcohol used di to 
absorption of COo 


t® 

a 

ai 

0 

4 35 

4 31 

—10 

5 43 

5 38 

—20 

7 25 

7 16 

—30 

9 97 

9 79 

—40 

14 25 

13 89 

—50 

21 28 

20 49 

—60 

31 25 

29 59 

—65 

39 89 

37 22 

—67 

44 07 

40 83 


(Bohr, W Ann 1900, (4) 1 253 ) 


Solubihty in alcohol -{-Aq at t® 


t° 

% by wt of 
alcohol in the 
solvent 

Solubihty of 
COain 
alcohol +Aq 

Solubiht of 
CO 2 m ] 0 

1 4 

6 325 

1 5864 

1 69 ► 

3 2 1 

4 464 

1 4878 

1 56 ' 

9 2 1 

7 276 

1 1829 

1 22 » 

13 8 

2 870 

1 0268 

1 03 1 


(Langer, C C 1904, I, 1583 ) 


Solubihty of CO 2 m ethyl alcohol at 2£ 
Concentration 2 95 g alcohol in 10( cc 
of solution Sp gr 25®/15®==0 99308 
Pressure 737 836 929 1073 1213 38 

Solubility 0 812 0 813 0 812 0 811 0 813 0 11 


Concentration 3 01 g alcohol m 10( cc 
of solution Sp gr 25®/15®-0 99295 
Pressure 745 823 937 1083 1226 57 

Solubility 0 814 0 812 0 815 0 813 0 812 0 12 


Concentration 8 83 g alcohol m IOC c 
of solution Sp gr 25®/15® -0 98342 
Pressure 747 846 942 1090 1231 60 

Solubihty 0 786 0 786 0 784 0 785 0 786 0 SS 
(hindlay and Shenn, Cheiii Soc 1911, )9 
1315) 

Solubihty of CO in 01 game solvents at n\ 
teiriperatuics 

Solvent Ethyl alcohol 


t= — 7s sp {,r =()S7J 


1 rcssurc 

of 

absorpt ion 

1 

Soluh^llt^ 

100 

111 8 

68 4 

200 

115 7 

69 5 

400 

123 8 

71 4 

700 

138 6 

74 7 
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Solubilit> of CO 2 in organic sohenfcs at low Solubility of Co in organic solvents afc lov 
temperatures — Continued temperatures — Continued 


= — 59® sp gr 


t=* — 59® sp gr 



Solvent 


Methyl alcohol 

78° Sp gr = 

Coefficient of 
' absorption 


Solvent 


Solubilitj 


Methyl acetate 

— 78° sp gr = 

Coefficient of 
' absorption 


Solubility 



= =-,59° sp gr =0 866 


Coefficient of 
absorption 


* — o9° sp gr =1 032 


Solubility 


Solvent 


\cetone 

t = — 78° sp gr ! 


1 

Pressure 

Coefficient of 
absorption 

Solubility 

100 

94 3 

75 8 

200 

98 45 

77 1 

400 

103 6 

77 6 

700 

112 9 

79 0 

(Stern, Z phys Ch 1912 

,81 468) 


Pressure 

Coefficient of 
absorption 

Solubility 

50 

311 

196 6 

100 

122 

198 1 ( 

200 

344 5 

201 5 1 

400 

400 

208 8 ^ 

()4() 

487 

215 7 

700 

545 5 



Solubility of CO 2 in ether at 0®=733; at 
10° =6 044, at 15° — 5 46 (Christoff, Z phys 
Ch 1912 79 459 ) 

Coefficient of absorption m chloroform is 


t = sp gr =0 879 


I icsMir 

( ot fhf i( n( ot 
alisorption 

SoIubiUtv 

100 

<)7 S 

67 2 

200 

101 2 

68 0 

4t>0 

10() () 

72 S 

7(M) 

lls s 

72 8 

bolvuif — hth>l icitito 

t = 7S s]) gr = 1 017 

1 

1 r< s 1 f 

C 0 ( Hu K lit of 
absorption 

Solubilil\ 

50 

250 2 

177 5 

100 

255 b 

177 1 

200 

271 S 

179 2 

400 

no 9 

183 2 

(>50 

186 9 

191 2 



Sp gr 

Vols CO 1 

Ether 

0 727 

217 

Rectihed naphtha 

0 784 

109 1 

Oil of turpentine 

0 860 

16t) ' 

Oil of lavender (freshh ilistilled) 

0 SSO 

191 1 

Oil of thyme 

0 890 

188 

Linseed oil 

0 940 

lot) 

Olive oil 

0 91 ) 

1 )1 

( um arable -j-Aq (eoritainiug 2o% 
of the gum) 

1 092 

7 » 

Cano sugar + <^11 (containing 2 d o 
of sufcar) 

1 104 

72 

(<k Saiissurc I r 

) 



1 vol oil of turpditine absorbs 17-19 vols CO 
(Sauasun ) 

1 vol spirit at 10 absorbs 2 vols C (> (do Saussiirt ) 

1 vol olive oil at 10 absorbs l+\ol CO (d( Sans 
sun ) 

I \ol oil of turp<n(ia( it 10 absorbs 2 \oIs CO 
(Borgman ) 

1 \ol raoutchirio absorbs 11 \ols CO (Btrgrnan) 

Coefficient of absorption foi petroleum is 
1 17 at 20° and 1 31 at 10° (Gmewasz and 
Walfisz, Zeit phys Ch 1 70 ) 

100 vols petroleum absorb 70 vols COo at 
10° (Robinet, C R 68 608 ) 
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Solubility of CO 2 m — solutions of vanous 
organic substances at 20® 


Substance 

Sp gr of 

•rr solution 

Coeff of 
absorp- 

cc CO 2 
dissolved 
in 1000 


2 

tion 

g H 2 O 

Dextrose 

1 0328 

0 792 

841 

Manmte 

1 03031 

0 782 

833 

Glycerine 

1 01413 

0 843 

864 

Fyrogallol 

Hydrochmon 

1 01718 

1 00946 

0 853 

0 887 

894 

928 

Resorcin 

1 00958 

0 901 

945 

Pyrocatechin 

1 0107 

0 868 

908 

Urethane 

1 0037 

0 869 

907 

Carbamide 

1 00715 

0 864 

884 

Thio carbamide 

1 00917 

0 859 

885 

4.ntipynne 

1 01339 

0 859 

935 

Acetamide 

1 005 

0 879 

i 906 

Acetic acid 

1 0026 1 

0 868 

893 

N Propyhc acid 

0 9939 

0 869 

902 


(Usher, Chem Soc 1910, 97 73 ) 


Absorption of CO 2 by ethyl alcohol 

Amount of alcohol used =0 093 ccm 
V«ccrQ of CO 2 absorbed by the solvent 
at t®, reduced to a pressure of 1 kg per sq cm 
Vi = ccm of CO 2 absorbed by 1 ccm of the 
solvent 


Pressure 


Gas volume 

1 V 

\ 



kg/sq cm 

t° 

ccm 

V 

1 

30 

20® 

57 31 

9 

462 

104 

8 

40 



15 

15 

149 

7 

50 



23 

04 

188 

8 

30 

35® 

60 05 

7 

114 

77 

87 

40 



10 

52 

113 

1 

50 



14 

73 

144 

5 

60 



19 

63 

171 

0 

70 ! 



27 

39 

210 

8 

40 

60® 

64 44 

6 

429 

72 

82 

50 



9 

021 

97 

09 

60 



12 

27 

122 

5 

70 



15 

64 

145 

2 

SO 



19 

11 

167 

9 

90 



20 

64 

ISO 

7 

100 



21 

8S 

195 

7 

50 

100° 

72 19 


S09 

42 

49 

60 



(> 

014 

66 

05 

70 



S 

174 

88 

(>7 

SO 



10 

76 

111 

2 

90 



1 ^ 

()() 

129 

0 

100 



14 

90 

145 

7 

110 



1() 

22 

155 

0 

120 



IS 

93 

174 

() 

130 



20 

48 

182 

() 

140 



20 

61 

18b 

0 

(bandei, Z 

ph>s Ch 

i9i: 

\ 78 

524 ) 



Absorption of CO 2 by propyl alco >1 


Amount of alcohol used = 0 103 ccn 
V and Vi See under absorption f CO 2 
by ethyl alcohol 


Pressure 
kg/sq cm 

Gas volume 
^ ccm 

V 

Vi 

20 

20® 60 59 

4 867 

6 16 

30 


8 472 

6 62 

40 


13 46 

2 1 

50 


21 62 

4 6 

20 

35 ° 62 96 

3 493 

•0 00 

30 


6 307 

4 08 

40 


9 296 

18 16 

50 


13 99 

2 8 

60 


18 90 

►9 9 

70 


35 03 

»8 2 

80 


49 23 

>9 6 

20 

60® 68 08 

2 602 

»4 73 

30 


4 722 

t7 68 

40 


6 723 

>4 65 

50 


9 810 

18 54 

60 


13 05 

1 5 

70 


17 15 

t4 4 

80 


19 61 

>9 2 

90 


24 75 

14 3 

100 


30 19 

1 

L3 9 

40 

100 ° 76 27 

2 592 i 

>6 50 

50 


5 669 , 

)4 19 

60 


8 025 

r4 51 

70 


10 44 1 

J2 17 

80 


13 13 

)7 7 

90 


15 72 j 

52 3 

100 


17 10 ’ 

1:4 7 

110 


20 95 

)3 5 

120 


23 55 

75 4 


(Sander ) 


Absoiption of CO 2 by ether 
Amount of ether iised = () HI cein 


V and Vi Sec unclei ibsorption )t CO2 


by alcohol 

1 n bsiirt 


C as volimn 

\ 


kg/sq ( 111 

t 

( ( III 

V 1 

1 ^ 1 

45 

55° 

(>2 ()(> 

42 62 

)5 (» 

5(1 



4() SI 

17 5 

60 



57 SI 

11 6 

)() 

()0® 

()7 11 

2S 49 

71 () 

60 



15 24 

)5 4 

70 



42 01 

! 10 0 

SO 



4() 64 

21 4 

<)() 



>0 72 

>5 0 

100 



5(> 61 

IS 7 

60 

100® 

71 01 

12 57 

91 0 

70 



20 (K) 

14 () 

SO 



2() 54 

42 b 

90 



52 16 

66 4 

100 



55 70 

75 4 


(bander ) 
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Absorption of CO 2 by benzene 
Amount of benzene used =0 080 ccm 
V and Vi See under absorption of CO 2 by 
ethyl alcohol 


Pressure 


Gas volume 


Vi 

kg/sq cm 

t® 

ccm 

V 

15 

20® 

55 14 

2 728 

46 89 

20 



4 845 

71 16 

30 



9 618 

125 3 

40 



18 70 

192 4 

50 



30 10 

264 3 

15 

35® 

58 17 

2 226 

39 94 

20 



3 373 

48 65 

30 



6 879 

94 39 

40 



11 56 

138 3 

50 



17 09 

186 6 

60 



25 73 

243 1 

70 



35 80 

269 0 

20 

0 

0 

61 86 

2 140 

34 57 

30 



3 880 

55 97 

40 



6 699 

88 71 

50 



10 28 

128 5 

60 



13 57 

156 6 

70 



17 71 

184 6 

80 



22 50 

215 0 

90 



28 09 

246 6 

100 



33 76 

284 4 

40 

0 

0 

0 

73 75 

2 822 

46 52 

50 



3 981 

58 46 

60 



6 440 

91 27 

70 



8 398 

119 C 

80 



11 96 

155 8 

90 



14 57 

182 5 

100 



17 79 

212 9 

no 


20 60 

237 7 

120 


23 98 

258 2 


(Sandei ) 


Absorption of CO 2 by chlorbenzene 


Amount of chlorbenzene used=0 106 ccm 
V and Vi See under absorption of CO 2 by 
ethyl alcohol 


Pn ssuri 
kl,/s(i < in 


C as voluiTU 
ccm 

V 

Vi 

20 

20 ° 

61 03 

5 813 

62 61 




10 25 

95 22 

40 



17 17 

137 3 




26 59 

187 5 

20 

55° 

()4 16 

4 650 

46 66 

iO 



7 705 

72 73 

40 



11 81 

101 5 

jO 



16 83 

137 3 

60 



22 82 

168 3 

70 



32 83 

205 5 

20 

i)0° 

()9 38 

3 685 

35 86 

30 



5 510 

53 94 

40 



7 982 

73 69 


Absorption of CO 2 bv chlorbenzene — Cont 


Pressure 
kg/sq cm 

t° 

Gas volume 
ccm 

V 

i 

1 

50 



11 16 

99 06 

60 



13 74 

118 1 

70 



16 65 

134 5 

SO 



19 50 

149 3 

90 



22 23 

165 5 

no 



31 64 

1 204 4 

30 

8 

° 

77 73 

3 562 

1 33 65 

40 



5 008 

: 48 16 

50 



7 106 

63 78 

60 



8 701 

77 24 

70 



10 37 

91 02 

SO 



12 05 

103 00 

90 



13 88 

121 2 

100 



14 89 I 

121 5 

no 



16 35 

130 7 

120 



17 77 

140 7 

130 



18 54 

146 8 


(Sander ) 


Absorption of CO 2 by brombenzene 


Amount of brombenzene used = 0 113 ccm 
V and Vi See under absorption of CO^ 
by ethyl alcohol 


Pressure 
kg/sq cm 

t® 

Gas volume 
ccm 

1 

V , 


20 

20® 

60 84 

4 531 ! 

50 83 

30 



7 793 

82 29 

40 



12 22 

121 1 

50 



17 37 

160 0 

20 

35® 

63 96 

3 947 

43 38 

30 



5 783 

62 69 

40 



8 508 

90 43 

50 



n 96 

116 4 

60 



16 00 

146 0 

70 



22 56 

184 1 

80 



41 26 

233 9 

20 

60® 

69 16 

2 650 

30 58 

30 



3 714 

46 15 

40 



5 971 

62 64 

50 



7 406 

77 19 

60 



9 718 

98 73 

70 



10 27 

108 4 

80 



13 99 

131 4 

90 



16 70 

144 3 

100 



20 06 

169 7 

no 



23 13 

190 6 

30 

0 

§ 

77 48 

2 970 

30 56 

40 



4 032 

1 41 49 

50 



5 833 

59 64 

60 



7 239 

72 64 

70 



8 330 

5b 

80 



9 714 

92 8 b 

90 



11 14 

107 1 

100 



12 79 

, 118 0 

no 



13 80 

1 125 3 

120 



15 50 

1 140 7 


(Sandei ) 
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Absorption of CO 2 by nitrobenzene 
Amount of mtrobenzene used^O 164 ccm 
V and Vi See under absorption of CO 2 
b> ethyl alcohol 


Pressure 
kg/sq cm 

t® 

Gas volume 
ccm 

V 

Vi 

15 

20° 

57 65 

5 459 


20 



7 354 

57 12 

30 



12 14 

92 50 

40 



15 93 

115 9 

50 



21 71 

155 9 

■1 

35° 

59 S6 

5 644 

44 48 

Bl 



8 658 

68 23 

HI 



11 98 

94 39 

HI 



15 59 

113 4 

HI 



19 94 

145 1 

HI 



25 57 

179 6 

HI 



34 95 

227 0 

20 

0 

0 

CD 

64 73 

3 787 

31 38 

30 



4 519 

38 23 

40 



6 308 

52 26 

50 



7 750 

64 21 

60 



8 887 

72 15 

70 



10 15 

82 40 

80 



10 80 

85 03 

20 

100° 

75 52 

2 749 

24 67 

30 



4 162 

41 00 

40 



5 393 

50 36 

50 



6 832 

63 80 

60 



7 763 

70 85 

70 



9 048 

75 75 

80 



10 65 

86 86 


(Sander ) 


Absorption of CO 2 by toluene 
Amount of toluene used = 0 114 ccm 
V and Vi See under absorption of CO 
b> ethyl alcohol 


Pressure 
kg/sq cm 

t° 

Gas volume 
ccm 

\ 

\i 

20 

20 ° 

59 97 

7 420 

57 91 

30 



13 31 

103 3 

40 



23 25 

155 9 

50 



45 10 

235 S 

20 

35° 

63 05 

6 018 

49 00 

30 



10 13 

82 63 

40 



16 03 

118 S 

50 



23 34 

155 8 

60 



31 39 

192 1 

70 



44 17 

225 S 

30 

60° 

68 17 

6 735 

54 67 

40 



9 885 

78 67 

50 



13 98 

104 6 

60 



IS 00 

128 1 

70 



22 6b 

150 1 

80 



26 60 

171 9 

90 



31 66 

191 5 

100 



38 86 

210 0 


Absorption of CO 2 by toluene — ConU ued 


Pressure 
kg/sq cm 

t® 

Gas volume 
ccm 

V 

1 

30 

mmM 

76 37 

3 356 

2 

68 

40 



5 945 

4 

25 

50 



8 703 

6 

93 

60 



11 18 

S 

98 

70 



13 72 

1C 

7 

80 



16 30 

11 

6 

90 



18 88 

13 

6 

100 



21 85 

14 

0 

110 



24 86 

16 

9 

120 



26 80 

17 

8 

130 



28 21 

17 

7 


(Sander ) 


Absorption of CO 2 by ethyl acetat( 
Amount of ethyl acetate used=0 15' cm 
V and Vi See under absorption 0 CO 2 
by ethyl alcohol 


Pressure 
kg/sq cm 

t® 

Gas volume 
ccm 

V 

1 


20° 

60 30 

29 43 

15 

6 




37 91 

IS 

2 




51 26 

22 

9 

30 

35° 

63 40 

26 54 

14 

2 

40 



38 69 

18 

4 

50 



48 35 

21 

9 

60 



51 88 

21 

8 

30 

0 

0 

CD 

68 55 

18 12 

10 

0 

40 



25 67 

14 

5 

50 



33 21 

16 

2 

60 



40 12 

18 

7 

70 



45 47 

2C 

1 

80 



49 16 

22 

4 

40 

0 

0 

0 

76 80 

12 76 

8 

70 

50 



18 80 

11 

1 

60 



24 12 

13 

0 

70 



28 99 


0 

80 



32 96 

16 

3 

90 



36 92 

17 

1 

100 



42 75 

19 

5 


(S xnder ) 


Absoiption of CO by ClljCOOIi-f-C li 


Solv(nt 

( < C ( ) ihsoi 

1 mol CHaCOOH 

58 S 

0 8 ‘‘ CH,CCJOH-f- 


0 2 CCI 4 

()1 0 

0 5 CH,COOH + 


0 5 CCI 4 

()i 4 

0 2 CH,CO(>H-f- 


0 8 “ CCI 4 

()0 2 

1 “ CCI 4 

57 0 


(Christoff, J phys Ch 1905, 63 38 ) 
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Absorption of CO2 byC2H4Cl2H-CS2 


Solvent 


CO CO 2 absorbed 


Absorption of CO 2 by orgamc substances-h 
Aq at 15® 

P = % of the orgamc substance in the sol- 


1 


mol 

C 2 H 4 C 12 

209 

7 

0 

8 

ti 

C 2 H 4 C 12 + 



0 

2 

cc 

CS 2 

173 

4 

0 

5 

it 

C 2 H 4 C 12 + 



0 

5 

it 

CS 2 

140 

0 

0 

2 

it 

C 2 H 4 C 12 + 



0 

8 

it 

CS 2 

71 

9 

1 


it 

CS 2 

19 

9 


(Christoff ) 


Solubility of CO 2 in organic solvents 


= change of solubihty for 1® increase in 

temp 


Solvent 

Sol 

ubility 

at 

2o C 

Sol 

ubihty 

at 

20° C 

Sol 

ubihty 

at 

15° C 


ds 

dt 

Glycerine 

0 

0302 





I 


Water 

0 

8256 







Carbon bisulphide 

0 

8699 

0 

8888 

0 

9446 

— 0 

00747 

Jodoben zene 

1 

301 

1 

371 

1 

440 

— 0 

0139 

4iniline 

1 

324 

1 

434 

1 

531 

--0 

0207 

0 Tolmdme 

1 

381 

1 

473 

1 

639 

— 0 

0158 

m Toluidine 

1 

436 

1 

581 

1 

730 

— 0 

0244 

Fugenol 

1 

539 

1 

653 

1 

762 

—0 

0223 

Benzotnchlondo 

1 

643 







Cumene 

1 

782 

1 

879 

1 

978 

—0 

0196 

Carvene 

1 

802 

1 

921 

2 

034 

— 0 

0232 

Dichlorhydnn 

1 

810 

1 

917 

2 

020 

— 0 

0210 

4myl alcohol 

1 

831 

1 

941 

2 

058 

— 0 

0227 

Brombenzene 

1 

842 

1 

964 

2 

092 

— 0 

0250 

Isobutyl alcohol 

1 

849 

1 

964 

2 

088 

— 0 

0239 

Benzyl chloride 

1 

938 

2 

072 

2 

180 

— 0 

0242 

m Xvlcne 

2 

090 

2 

216 

2 

346 

— 0 

0256 

Ethylene bromide 

2 

157 

2 

294 

2 

424 

— 0 

0267 

Chlorobenzene 

2 

205 

2 

420 

2 

581 

— 0 

0316 

Carbon tetrachloride 

2 

294 

2 

502 

2 

603 

—0 

0309 

Propylene bromide 

2 

301 

2 

453 

2 

586 

— 0 

0281 

Toluene 

2 

305 

2 

426 

2 

557 

— 0 

0256 

Benz£ nt 

2 

425 

2 

540 

2 

710 

— 0 

0285 

Amyl bromide 

2 

455 

2 

638 

2 

803 

— 0 

0348 

Nitrobe nzeno 

2 

450 

2 

655 

2 

845 

— 0 

0389 

Prop\ 1 alcohol 

2 

49S 







Cnr\ol 

2 

498 

2 

600 

2 

914 

— 0 

0410 

1 th\l akohol (‘J7%) 

2 

70(1 

2 

023 

3 

130 

— 0 

0424 

Bcnzaldoh\d( 

2 

S4l 


057 

3 

304 

— 0 

0463 

\m\l (hlondi 

2 

010 


127 


^03 

— 0 

045 i 

Isohut \ 1 ( hloruU 

i 

105 


388 

3 

050 

— 0 

0554 

f hloroform 

3 

430 

3 

681 

3 

950 

— 0 

0520 

Mul\ri( add 

-1 

478 


7()7 

4 

084 

— 0 

0606 

1 1 In 1< IK ( hloridt 


)2j 


705 

4 

061 

— 0 

0530 

1 \ ndiiK 

i 

050 

3 

802 

4 

201 

— 0 

0035 

\I(th\l iholiol 

i 

Si7 

4 

20, 

4 

000 

— 0 

070<) 

Van 1 foruuiti 

\ 

020 

4 

320 

4 

640 

— 0 

0620 

1 ropioiiK a( 1(1 

t 

07S 

4 

417 

4 

787 

— 0 

0700 

\nn 1 lu (tail 

4 

no 

4 

411 

1 

850 

— 0 

0731 

( lacial i((ti( acid 

4 

()79 

} 

120 

T 

614 

— 0 

0035 

Isobutvl i((tat( 

4 

001 

4 

96S 



— 0 

0,,4 

( tie anln diuli 

"> 

20() 

5 

720 

0 

218 

— 0 

1012 

\(l toiK 

b 

295 

0 

021 



— 0 

12 j2 

M( tin 1 K ( 1 ito 

0 

404 








(Just, / })h>s Ch 1001 37 354 ) 


vent 

iSi 5 ®= Coefficient of absorption at 15® 
S 16 ® = Solubility at 15® 


Orgamc substance 
used 

P 


Sifi® 

Chloral hydrate 

0 


0 

996 



0 


0 

992 

1 

056 


0 


1 

012 




17 

7 

0 

885 

0 

935 


21 

8 

0 

860 

0 

90S 


31 

6 

0 

803 

0 

848 


37 

0 

0 

790 

c 

834 


38 

3 

0 

781 

0 

825 


49 

8 

0 

760 

0 

802 


51 

1 

0 

769 

0 

812 


52 

6 

0 

764 

0 

807 


57 

1 

0 

765 

0 

808 


61 

1 

0 

780 

0 

824 


68 

8 

0 

797 

0 

842 


71 

0 

0 

812 

0 

857 


74 

6 

0 

848 

0 

895 


79 

4 

0 

903 

0 

953 

Glycenne 

0 


1 

003 

1 

064 

0 


1 

013 




26 

11 

0 

785 

0 

829 


27 

69 

0 

800 

0 

845 


43 

72 

0 

639 

0 

675 


46 

59 

0 

620 

0 

655 


62 

14 

0 

511 

0 

540 


73 

36 

0 

449 

0 

474 


77 

75 

0 

430 

0 

454 


87 

74 

0 

422 

0 

446 


90 

75 

0 

404 

0 

427 


96 

64 

0 

415 

0 

438 


99 

26 

0 

410 

0 

438 

(Hammel, Z phys 

Ch 

1915, 90 

123 



Solubility of carbon dioxide in solutions of 
aniline at 25® 

I Concentration, 0 206 g aniline m 100 c c 
of solution 
P = Pressure 


S = Solubility calc accoiding to foimuH 
given m original article 


p 

b 

P 

s 

748 

0 865 

1063 

0 855 

808 

0 855 

1159 

0 802 

920 

0 857 

1243 

0 8b(> 


II Concentration, 0 425 g amline in 1(X) c < 
of solution 


P 

b 

p 

s 

760 

0 909 

1150 

0 897 

816 

0 897 

1236 

0 902 

921 

0 897 

1380 1 

0 908 
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CARBON SELENIDE 


Solubility of carbon dioxide in solutions of 
aniline at 25° — Continued 
III Concentration, 0 566 g aniline in 100 
c c of solution 


Sol ID methyl chloride below — 65° 
pomt of sat without decomp (Villard. 
1895, 120 1413 ) 

+6H2O (Villard, C R 1894, 119 


p 

s 

P 

s 

760 

0 935 

1082 

0 923 

823 

0 929 

1223 

0 924 

941 

0 925 

1341 

0 930 

IV Concentration, 0 743 g anilme in 100 
c c of solution 

P 

s 

P 

s 

760 

0 953 

1063 

0 94C 

895 

0 941 

1223 

0 940 

983 

0 940 

1302 

0 942 


(Findla;^ and Creighton, Chem Soo 1910, 97 
555) 


Carbon selemde, C4Se 
Sol only m hot cone H2SO4 (v 1 
Ch Z 1906, 30 810 ) 

CsSe Insol in H2O, CS2, and 
Easily sol m hot cone H2SO4, sol m 
NaOH+Aq from which it is pptd b^ 
(v Bartal ) 

Carbon silicide CSi 

{Carborundum ) Not attacked bj 
acids, even HE, si attacked by caus 
kahes or carbonates (Acheson, C ] 
179) 

Not attacked by KOH+Aq (Sch 
berger, C R 114 1089 ) 


Solubihty of CO2 in CS2 increases approx 
propoitionally with the pressure The ab- 
sorption IS greater at lower temp and less 
at mgher temp than is required by Dalton’s 
law (V oukoloff, C R 1889, 108 674 ) 


Absoiption of CO 2 by sugar +Aq 



Grama CO absorbed by 


75 cc of solution at 15 5® 

Sugar +Aq j 

and 720 mm 

Vio-N sugar solution 

0 1225 

Vr-N 

0 1089 

1-N 

0 0931 


(Chiistoff, Z phys Ch 1905, 63 329 ) 


Absoiption of CO2 in sugar 4-Aq at 20° 


Cone of solution 

Sp gr 

Coefficient of 
absorption 

Vs mol 

per 1 

1 01518 

0 846 

V4 “ 

(t (( 

1 03125 

0 815 

V ‘ 

(1 tt 

1 06372 

0 756 

1 ‘ 

iC Cl 

1 12809 

0 649 


( Usher, Chem Soc 1910, 97 72 ) 


Laquul — Not miscible with H2O, though 
slightly sol therein, or with fatty oils, mis- 
cible with alcohol, ether, Cfe2, and the essen- 
tial oils (1 hilorier, Mitchell ) 

Unacted upon by H2O, sol in alcohol, 
ethers, petroleum, oil of turpentine, and CS2 
(Mareska and Donny ) 

Petroleum dissolves 5 to 6 vols liquid CO 2 
(C ailletet, C R 76 1271 ) 

SI sol in CS2 (Cailletet ) 

Solid — When immersed in H2O, rapidly 
volatilises and dissolves With alcohol or 
ether it forms a semi-fluid mixture (Chan- 
ning. Am J Sci (2) 6 186 ) 

Onl} slightly sol in anhydrous ether, but 
may be mixed therewith to a paste (Thil- 
oner ) 


Carbon mowosulphide, CS 
Insol in H2O, alcohol, oil of turpent 
benzene, somewhat sol in CS2 or ethe 
m warm HNO3, sol in cone KOI3 
(Sidot, C R 81 32 ) 

Readily absorbed by alcohol and a 
(Demnger, J pr 1895, (2) 61 349 ) 

Carbon d^s^llphlde, CS2 
Very si sol in H2O 
1 1 H2O dissolves 2-3 g CS2 (Ckiandi 
Soc 43 562) , 3 5-4 52 g (Peligot, 43 
30 cem CS2 shaken with 8690 cem I 
20-23° for 18 days decreased 11 cem in < 
and 1 4 cem in the next 3 days by di 
light, and 0 6 cem in the last 5 days (no 
Part of the CS2 was decomp and 7 
were dissolvecl therefore H2O dissolve 
of its weight CS (Sestini, Gizz ch 
473) 

Solubility of CS2 in H O 
100 pts H2O dissolve 0 203 pts CS2 at 1 

U n Q 1(^1 U CC J 

“ 0 IbS “ “ 2 

a (J a 

(Pigo, C N 41 195) 


Solubility of CS m H2O i = g CS n 
( cm solution it t° 


a 

t 

a 

t 

a 

2 04 

0 

1 79 

20 

1 11 

1 99 

5 

1 69 

25 

0 70 

1 94 

10 

1 55 

30 

0 14 

1 87 

15 

1 37 

15 



(Chancel and Parmentier, C R 100 / 


100 g H2O dissolve at t° 
t° 0 10 20 30 

0 258 0 239 0 201 0 195 g C£ 
(Rex, Z phys Ch 1906, 66 365 ) 


► the 
^ R 

)9) 


rtal, 

bher 

one 

HCl 


68 

zen- 


e, or 
sol 
Aq 

line 


Bull 
>63) 
0 at 
lays 
used 
rht) 
cm 

Vifino 

b 1 


H° 

16° 

27° 

33° 


LOGO 


40 

45 

49 
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Absorption of CS-* vapor by H2O at t° 


t 

Coefficient of absorption 

0 

3 573 

10 

2 189 

20 

1 346 

30 

0 799 


Calc from data of Chancel and Parmentier, 
C R 100 733 ) 

(Winkler, Z phys Ch 1906 , 66 352 ) 


Vapois of CS2 are most easily absorbed by 
alcoholic solution of KOH SI absorbed by 
KOH+Aq, and very slowty by CUSO4, 
Pb(C2H302)2”l-Aq, cone H2SO4, or CaCh in 
HCl+Aq (Berthelot, A ch ( 3 ) 61 74 ) 


Solubility in alcohol S= strength of alcohol 
in per cent by weight, P=pts CS2 which 
dissolve in 10 cem alcohol at 17 ° 


S 

P 

S 

P 

100 

00 

91 37 

5 00 

98 5 

18 20 

84 12 

3 00 

98 15 

13 20 

76 02 

2 00 

96 95 

10 00 

48 40 

0 20 

93 54 

7 00 

47 90 

0 00 


(Tuchschmidt and Follenius, B 4 583 ) 


Miscible with absolute alcohol, ether, ethe- 
real and fatty oils, and liquid CO2 

I /zcarbon r/isulphide, C3S2 
Insol in H O, easily sol in alcohol ether, 
chlorofoi in, benzene, and CS2 The alcoholic 
and etheieal solutions decomp on standing 
(Lengyel, B 26 2960 ) 

Sol in alcohol with decomp Sol in CS2 
and in benzene (Stock, B 1912 , 46 3575 ) 
Solid modijHnUon Insol in H2O and 
oidmaiy solvents Sol in KOH+Aq 
(leng\oI ) 

Carbon sulphoselenide, CSS( 

Mpt ~S 5 % bpt + 84 ° 

Deconi]) by light Not ittacked by H2() 
Sol in hot foiic HNOt Docomp by B12 
to in oil Sol in alcohol with d( comp Mis- 
(ihle ^Mth GS (Stock, B 1914 , 47 150 ) 

Carbon sulphotellunde, CS i e 
M})t - ) 4 ° Very unstable 
Mibciblc with GS and benzene without 
deconi]) (Stock, B 1914 , 47 142 ) 

Carbonatochloroplatindiamine carbon- 
ate chloroplatinri/ amine nitrate 

c 2 “ [P* nS ei Cl,Pt(N,H,NO,)2 

Piecipitatc (Gleve, J B 1867 321 ) 


Carbonatonitratoplatindtamme carbon- 
ate, (gg»^JPt(N2H6)j].(COs)2 
Sol in boihng H2O (Cleve ) 

Carbonatotetramme cobaltic bromide, 

Co(NH8)4C03Br 

Much less sol than chloride (Jorgensen, 
Z anorg 2 279 ) 

carbonate, [Co(NH3)4COs]2C03+3H20 

Very sol in H2O (Jorgensen ) 

chloraurate, [ Co (NHa) 4CO8] 2AUCI4 + 

J4H2O 

Somewhat sol in H2O, nearly absolutely 
insol in alcohol (Jorgensen ) 

chloride, Co(NHa)4C03Cl 

Easily sol in H2O, insol in alcohol (Jor- 
gensen ) 

chloroplatmate, [Co(NH3)4C03]2PtCl6+ 

2H2O 

Nearly insol in H2O and alcohol (Jorgen- 
sen ) 

chloroplatimte, [Co(NH3)4C03]2PtCl4 

Nearly msol in H2O, wholly in alcohol 
(Jorgensen ) 

dithionate, [Co('NH3)4C03]2S206 

Ppt (Jorgensen ) 

iodide, Co(NH3)4C03l 

Much less sol than biomide or chloride 
(Jorgensen ) 

mtrate, Co(NH3)4C03N03+J^H O 

Sol in about 15 pts cold H2O, insol in 
alcohol (Jorgensen ) 

sulphate, [Co(NH3)4C03]2S04+3H20 

Considerably less sol in H O than the m- 
trate (Jorgensen ) 

Carbomc acid, H CO3 
S(( Carbon dioxide 

Carbonates 

Carbonates of Na, K, Rb, and Cs aie easily 
sol in H2O, carbonates of Li and 11 are much 
less sol , other caibonates aie nearly or quite 
insol All caibonates are sol to some extent 
in H2O containing GO 2 All carbonates, ex- 
cept those of NH4, Rb, and Cs, are insol in 
alcohol 

Sol in those acids which are themselves 
sol in H2O, except HCN and H3BO3 

Insol m liquid NH3 (Franklin, Am Ch 
J 1898 , 20 824 ) 
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Aluminum carbonate, basic 
,5^3, 6C02+37H20-3A1(0H)3, 

^Qn‘?9^ (Seubert, 2 anorg 

4c Of ) 

34^^^) (Parkmann, Sill Am J ( 2 ) 

3 AI 2 O 8 , 2 CO 2 +I 6 H 0 O (Muspratt and 
Danson, A 72 120 ) 

3 AI 2 O 3 2 CO 2 + 9 II 0 O (Wallace, Chem 
Gaz 1858 410 ) 

^^ 5 Al 203 3 CO 2 +I 8 H 2 O (Bley, J pr 39 

2 M 2 O 3 CO 2 + 6 H 2 O = 10 A 1 (OH )3 Al 2 (C 03)3 
+ 3 H 2 O Sol m cold dll acids (Schlum- 
berger Bull Soc 1895, (3) 13 46 ) 

4 " 8 H 20 (Urbain and Renoul J Phann 
(4) 30 340) = 10A1(OH)3, Al2(C03)3+9H20 
(Seubert Z anorg 1893 4 67 ) 

8AI2O3, 3 CO 2 + 4 OH 2 O (Langlois, A ch 
(3) 48 505) 

All are precipitates, insol in H 2 O, sol m 
acids, and give off CO 2 at slight heat 
There are no defimte carbonates of alum- 
inum (Cameron, J phys Chem 1908, 12 
572) 

Alummtun ammonium carbonate, AI 2 O 3 , CO 2 , 
(NH4)2C03+4H2C 
Precipitate (Rose, Pogg 91 460 ) 

Aluminum sodium carbonate, AhOs, CO2, 
2Na2C0s+24H20 

Precipitate Sol in cold dil acids (Bley, 
J pr 39 22) 

Ammomum carbonate, (NH4)2C03+H20 
Sol at 15° in its own w-eight H 2 O Solution 
in H 2 O gives off gas at 7(>-75°, and boils at 
75-80° SI sol m cold dil NH 40 H+Aq, 
more sol at ordinal y tenm Insol in cone 
NH 40 H+Aq (Divers, Chem Soc (2) 8 
171, 259, and 364 ) 

Insol in liquid NH 3 (Fiankhn, Am Ch 
J 1898, 20 826 ) 

Insol in alcohol 

Insol in CS 2 (Aictowski, Z anorg 1894, 

6 257 ) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

100 g pure glycerine dissolve 20 g 
(NH 4 ) 2 C 03 at 15° (Ossendowski, Pharm J 
1907,79 575 ) 

Ammomum hydrogen carbonate, NH4HCO8 
Sol at 15° in about 8 pts H 2 O (Berthol- 
let, J Phys 66 168) 

Sol at 12 8 ° in about 6 pts H 2 O (J Davy, 
N Edinb J 16 245) 

Solution decomp on air or by gentle heat or 
by additiori of the sohd salt (BerthoUet ) 

100 pts II 2 O dissolve at 0°, 11 9 pts , at 
10°, 15 85 pts , at 20**, 21 pts , at 30°, 27 pts 
NH 4 HCO 3 (Dibbits J pr ( 2 ) 10 417 ) 


Solubilitj of XHiHCOs in NHiCl- 
mth CO2, at t° 


:i, sat 


t 

1 g per 100 g HaO 

Sp g 
so 

of sat 


\H4C1 

\H4HC03 

tion 

0° 

0 

29 OS 

11 9 

3 6 

1 

77 

15° 

0 

IS 64 

1 

64 


2 99 

16 29 

1 

63 


6 06 

14 22 

1 

62 


8 51 

12 69 

1 

62 


11 68 

11 68 

1 

65 


18 30 

9 33 

1 

69 


26 93 

7 73 

1 

76 


33 25 

6 64 

1 

85 


34 35 

6 42 

1 

85 

30° 

0 

39 7 

27 0 

9 1 




(Pedotieff, Z phys Ch 1904,49 1 >) 

■l“4.q. 


Solubihty of NH4HCO3 in NaHCC 
sat with CO2 at t° 


t° 

j g per 100 g HO 

Sp gr »f sat 
soli on 

NaHCOs 

NHiHCOs 

0° 

0 

11 90 



4 82 

10 94 

1 2 

15° 

0 

18 64 

1 1 4 


5 92 

17 06 

1 1 »0 

30° 

0 

27 0 



7 0 

23 0 



(Fedotieff, Z phys Ch 1904, 49 1( ) 


Solubility of NH 4 HCO 3 m NH 4 NO 3 


t® 

j g per 100 g H 0 

'^P gr 

\iU\O 3 

NH4HCO 

< lu 

0° 

0 

11 90 



lis 

4 52 

1 

IS- 

0 

18 64 

1 ( 


23 2b 

12 91 

1 ] 


49 82 

10 33 

1 } 


103 4 

8 25 

1 - 


128 9 

7 79 

1 - 


ibb 9 

7 49 

1 3 

30° 

0 

26 96 



231 9 

12 57 



\Lt 

t 

)n 

25 

4 

3 

4 
2 
4 
2 


(Fedotieff and Koltunoff, Z anoig 191 ,86 
251) 


Insol m alcohol (J Davy ) 

Insol in acetone (Fidmann, C C 899, 
II 1014, ISaumann, B 1904,37 4329 ) 
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c^bonate, Sp gr of carbonate of ammonia +Aq at 

(NH4)4H2(C03)3+H20 12^ ^Conhnv^d 


Sol in 5 pts H2O at 15®, decomp by more 
H2O or by heat (Divers, Chem Soc (2) 8 
171, 359, and 364 ) 

SI sol in alcohol 

Ammomnin hydrogen carbonate carbamate, 

2NH4HCO3, NH4CONH2 (Salts of hartl 
horn ) ^ 


1 pt salt dissolves at 

13° 

in 4 ] 

16 7° 

^^3 3 

32 2° 

“2 7 

40 6° 

“2 4 

49° 

“2 


( J Davy, N Edinb J 16 245 ) 

Strong alcohol dissolves out carbamate, and 
the carbonate remains undissolved 

NH4HCO3, NH4CO2NH2 (Commercial 
carbonate of ammonia ) 

Sol at 15° in 4 pts H2O, at 66° in IH Pts 
H2O (Divers ) 

30 pts salt +100 pts H2O lower temp from 
15 3° to 3 2° (Rudorff, B 2 68) 

bol in 1 667 pts cold and 0 833 pt hot H 2 O (Pour 
crov ) 

100 pts H 2 O at 13® dissohe 25 pts 
17® 30 

37® 37 

41® 40 

49® 50 

fBer/ehus ) 

100 pts HjO at lo 5® dissolve 33 pts at 100® 100 
pts (Ure s Diet ) 

bol in 2 pts HO at 15 5® and in less than 1 pt 
boiling H O sat solution at 15 5° contains 33 3% and 
sat boiling solution 50% (Abl ) 

Sar aqueous solution at 10 contains 15 7% (Dller ) 

Sat aqueous solution at (?) contains 6 1% (Mus 
Htm brock ) 

told % (Fourcroy ) 

» as HI 1 II (NHOzCOi dis 

soivt s out JM-si uiiu N H4IICO3 later (Scanlan ) 


bp gr of caibonatc of ammoma+Aq at 12° 


I)(4 Iw 

bp nt 

12 

% Cjirb 
aiTiinon 

Chaxigc of 
sp 

fori C 

1 

1 005 

1 bb 

0 0002 


1 010 

^ 18 

0 0002 


1 015 

4 bb 

0 0003 

4 

1 020 

() 04 

0 0003 

5 

1 025 

7 40 

0 0003 

() 

1 0^0 

S 0^ 

0 0004 

7 

1 OT) 

10 15 

0 0004 

S 

1 040 

11 8b 

0 0004 

9 

1 045 

1 3 3b 

0 0005 

10 

1 050 

14 83 

0 0005 

11 

1 055 

lb lb 

0 0005 

12 

1 ObO 

17 70 

0 0005 

11 

1 Ob 5 

10 18 

0 0005 

14 

1 070 

20 70 

0 0005 

15 

1 075 

22 25 

0 0006 

lb 

1 080 

23 78 

0 0006 

17 

1 085 

25 31 

0 0006 


Deg Tw 

Sp gr at 
12® 

% Garb 
ammon 

Change of 

18 

1 090 

26 82 

0 0007 

19 

1 095 

28 33 

0 0007 

20 

1 100 

29 93 

0 0007 

21 

1 105 

31 77 

0 0007 

22 

1 110 

33 45 

0 0007 

23 

1 115 

35 08 

0 0007 

24 

1 120 

36 88 

0 0007 

25 

1 125 

38 71 

0 0007 

26 

1 130 

40 34 

0 0007 

27 

1 135 

42 20 

0 0007 

28 

1 140 

44 29 

0 0007 

29 

1 144 

44 90 

0 0007 


(Lunge, Chem Ind 1883 2 ) 


Sp gr of aqueous solution of salt with com- 
position 31 3% NHa, 56 6% COa, 12 1% 
H2O 100 pts of solution contain — 

6 58 9 96 14 75 19 83 25 71 pts salt 

1 0219 1 0337 1 0497 1 0672 1 0863 sp gr 

29 74 35 85 40 23 44 90 pts salt 

1 0995 1 1174 1 1297 1 1414 sp gr 
(J H Smith, Chem Ind 1883 3 ) 

Cone alcohol dissolves out carbamate and 
leaves carbonate (Hunefeld, J pr 7 25 ) 
Insol in acetone (Naumann, B 1904, 37 
4328) 

Ammonium cerous carbonate, (NH4)2C03, 

1 Ce2(C03)3+6H20 

Ppt Very si sol mconc (NH4)2C03+Aq 
(Meyer Z anorg 1904, 41 104 ) 

Ammonium chromous carbonate, (NH4)2C03, 
CrCOa+HaO 

Decomp by moist dir, sol m dil HCl and 
H2SO4 (Baugo, C R 1896, 122 476 ) 

Ammomum cobaltous carbonate, (NH4)2C03, 
C0CO3+4H2O 

Permanent Sol m H2O (Deville, A ch 
(1) 36 460 ) 

(NH4)20 2 Co 0,4C02+9H20 Quickly do- 
comp on air, sol in H2O (Deville ) 

+ I2H2O Sol inHaO 

Ammonium didymmm carbonate, (NH4)2C03, 
Di2(C03)s+3H20 
Insol in H2O (Cl eve ) 

Ammomum dysprosium carbonate, 
NH4Dy(C03)3+H20 

Only si sol m H2O (Jantsch, B 1911, 44 
1277) 


178 


CARBONATF, AMMONIUM GLUCINUM 


Ammonium glucmum carbonate, 2(NH4)2C08, 
SGICObC?) 

Very sol m cold decomp by hot H2O 
Nearly insol m alcohol (Debray ) 
Composition is (NH4)2C08, 2GICO3, 
G1(0H)2+2H20 (Humpidge, Royal Soc 
Proc 39 1) 

Ammomum lanthanum carbonate, La2( €03)31 
(NH4)2C03+4H20 

Ppt (Meyer, Z anorg 1904, 41 102 ) 

Ammomum magnesium carbonate, 

(NH4)2Mg(C08)2+4H20 
Sol m 71 pts H2O with decomp , more 
sol m NH4C1+Aq (Divers, Chem Soc 61 
196) 

H2O containing (NH4)2C03 dissolves very 
shghtly, more sol m H2O contaimng NH4CI 
(Favre, A ch (3) 10 473 ) 

Ammomum magnesium hydrogen carbonate, 
(NH4)2Mg2H2(C0s)4+8H20, or I2H2O 
Decomp on air (DeviUe, A ch (3) 36 
454) 

Ammomum neodymium carbonate, 

(NH4)2C03, Nd2(C03)8+4H20 
Ppt SI sol in cone (NH4)2C03-1-Aq 
(Meyer, Z anorg 1904, 41 106 ) 

Ammomum nickel carbonate, NH4HCO3, 
N1CO3+4H2O 

Insol in H2O (Deville, A ch (3) 36 452 ) 

Ammomum praseodymium carbonate, 

(NH4)2C03, Pr2(C08)3+4H20 
Ppt Insol in (NH4)2C03+Aq (Meyer 
Z anorg 1904,41 105) 

Ammomum samarium carbonate, (NH4)2C03, 
Sm2(C03).+4H 0 
Ppt 

Ammomum scandium carbonate, (NH4)iC03 , 
2Sc2(C03)3+6H20 

Difficultly sol in H2O Sol in cold alkali- 
carbonate +Aq, less sol in hot (R Meyer, 
Z anoig 1910, 67 410 ) 

Ammonium tm (stannous) carbonate, 

(NH4)2C03, 2SnC03+3H,0 
Decomp by cold H 0 (Devillc, A ch (3) 
36 456 ) 

Ammomum uranyl carbonate, 2(NH4)2C03, 
UO2CO3 

Sol at 15° in 20 pts H2O more abundantly 
m H2O containing (NH4)2G03 (Ebelmen ) 
Insol m pure H2O, sol m H2O containing 
(NH4)2C03 Solution is decomp by boiling 
(Berzelius ) 


Sol m SOa+Aq (Berthier A ch }) 7 
76) 

3(NH4)2C08, 2(U02)CX)8+4H20 S m 
H2O (Giohtti C C 1906, ir 227 ) 

Ammomum vanadyl carbonate, 3(NI )20, 
7VO2, 5CO2+I6H2O 
SI sol in H2O 

Sol m acids and alkalies (Kopp , Z 
anorg 1905,46 350) 

Ammomum 3rttnum carbonate, (NH4) IO3, 
Y2(C08)3H-2H20 

Insol in (NH4)2C03+Aq (Mosand ) 

Ammomum zme carbonate, basic, < mO, 
NH4OH, 2CO2+H2O 

Insol in H2O (Kassner, Arch Phan (3) 
27 673) 

Ammomum zme carbonate, (NH4) lOs, 
ZnCOs 

Insol m H2O (Deville ) 

Qmte sol in H2O, more sol han 
(NH4)2 COs, MgCOs Tolerably perm lent 
in the air Slowly decomp by cold, r idlj 
by hot H2O 

Very sol in (NH4)2C03 4-Aq Notatt ked 
by alcohol (Favre, A ch (3) 10 481 

Banum carbonate, BaCOs 
Sol in 4304 pts cold, and 2304 pts b ling 
H2O (Fourcroy ) 

Sol in 47 620 pts H2O (Bmeau, i ch 
(3) 61 290 ) 

Sol in 14,137 pts H O at 16-20° and 
15,421 pts at 100° (Fresenius ) 

Sol in 12 027 pts H2O at 15° (Kre lers, 
Pogg 86 247) 

Calculated from electrical conductiv yf of 
solution, 1 pt BaCOs is sol in 64,070 pts i 0 
at 8 8° and 45,566 pts at 24 2° (Hollei inn, 
Z phys Ch 12 125) 


Solubility m H O at t° 


t° 

j, sol in 100 K H 

14 

4 12 X 10-' 

IS 

4 57 X 10“' 

2^ 

4 89 X 10“' 

27 

5 22 X 10“' 

^2 

5()9 X l(r' 

3S 

() 27 X 10“' 


(Weissuibeigor, Z phys Ch 1914, 88 >9 ) 

“Solubility piodii(t”=Sl x 10“ in 1 
(McCoy and Smith, J Am Chdn Soc )11, 
33 473) 

Sol in H2C03+Aq (S( i bcniutn hya xjoi 
arbonatc ) 

Easily sol in dil acids Not acted up i by 
cone HNOj+Aq 

Not decomp by 1 pt H2SO4+6 pt ab- 
solute alcohol Slowly decomp by pt 
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HNO3+6 pfcs absolute alcohol Slowly de- 
comp by 1 pt H 0204+6 pts absolute al- 
cohol 

Not decomp by absolute alcohohc solu- 
tions of racemic, tartanc, citric, or glacial 
acetic acids (Babmgton and Philhps, 1816 ) 
Almost completely insol in H2O contammg 
NH4OH and (NH4)2C03 when digested in 
such a solution and allowed to stand 1 pt 
BaCOs dissolves in 141 000 pts of such a solu- 
tion (Fresemus ) 

Not more sol in NaCl+Aq than in H2O 
(Karsten ) 

Sol in cold NH4CI, NH4NO3, or NH4 suc- 
cinate +Aq (Vogel, J pr 7 453 ) 

2 mols NH4CI dissolved in H2O dissolve 1 
mol BaCOs by contmued boiling (Smith, 
Phil Mag J 9 540) 

Solubility in H2O increases by addition of 
NH4CI, at first strongly, then less strongly 
and finally strongly again (D’Agustino and 
Pellegnno, Gazz ch it 1908 38 (1) 532 ) 
Somewhat sol in K2C03+Aq CWacken- 
roder, A 24 30 ) 


Solubility of BaCOs in KCl+Aq at bpt of 
solution 


g Kn r>er 100 g 
solution 

g BaCOs per 1000 cc sat 
solution 

0 15 

0 0847 

1 

0 1781 

3 

0 2667 

10 

0 4274 

30 

0 5550 


(Caiitoni and Goguelia, Bull Soc 1905, (3) 
33 13) 


Solubilit> of BiCOj m N iCl+Aq it bpt of 
solution 


U, N >( 1 i)( r 101) u, 
olntion 

J, B iCO 1 prr 1000 cc sat 
solution 

0 15 

0 0587 

1 

G 07S7 

■> 

0 1056 

10 

0 1575 

iO 

0 27S4 


(C^uloin ind (lOgui li i, 1 ( ) 


holubdity of 13 iCOf 

in 10% KCl+Aq it t° 

1 

^ BiCO iMrlOOOcc sni 

H )lution 

10 

0 2175 

20 

0 24()S 

40 

0 2972 

()0 

0 3491 

SO 

0 4049 


(Caiitoni ind Goguclui, 1 c ) 


Solubihty of BaCOs in 10% NaCl+Aq at t® 


t° 

g BaCOj per 1000 cc sat 
solution 

10 

0 1085 

20 

0 1126 

40 

0 1231 

60 

0 1303 

SO 

0 1418 


(Cantom and Goguelia, 1 c ) 


Slowly sol m cone NaoS04, MgS04, ZnS04, 
Ca(N03h» or CaCh+Aq, but insol in ZnCb 
+Aq (ICarsten ) 

SI decomp by boihng K2S04+Aq 
SI decomp in the cold by 1 pt R2SO4+2 
pts Na2S04+Aq 

Decomp by salts of Al, Mn, Cr, Fe, U, Bi 
Cd Cu, Hg, Pb Sn^\ Sn^^, Hg2, Rh, Ir, Au, 
with pptn of 03nde of met^ (Rose, Tr ) 
Pptn of BaC03 is hmdered by presence of 
alkah citrates or metaphosphates 
Sol in solutions of various salts, as m the 
case of calcium carbonate (see Calcium car^ 
honate) The solvent power of these solutions 
for banum carbonate is somewhat less than 
for calcium carbonate 
Insol m acetone (Naumann B 1904, 37 
4329) 

Insol in methyl acetate (Naumann, B 
B 1909,42 3790) , ethyl acetate (Naumann, 
B 1904, 37 3602 ) 

Insol m acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Min W%ther%le 

Barium hydrogen carbonate, BaH2(C03)o(?) 

100 pts H2O containing CO2 dissolve 0 079 
pt BaCOa (Bineau ) 

100 pts H2O containing CO2 dissolve 0 17 
pt BaCOs (Lassaigne ) 

100 pts H2O sat with CO2 under a pressure 
of 4-6 atmospheres dissolve 0 725 pt BaCOs 
Upon evaporating, BaCOs is deposited 
(Wagner, Z anal 6 167 ) 

BaCOs IS sol in 81^ pts H2O sat with CO2 
it 10*^ (Lassaigne ) 

BaCOa lb sol in 8 10 pts H O sat with CO 
it 10° (louicroy ) 

BaCO J IS sol in 1 550 pts H2O sat with CO 
it 10° (Bergman ) 

100 e( H O Sit with CO2 dissolve 0 71 g 
B iH (003)2 (MeCoy and Smith, J Am 
ClKin hoe 1911, 33 473) 

Barium calcium carbonate, BaCOj, CaCOs 
Mm HnrylocaUiU Bronilttc Sol in dil 
icids 

Barium uranyl carbonate, BiO, 2UOi 2C() 
+ 5H2O Do(omp by HO (Blinkoff 
Dissert 1900) 

+8H O Decomp by H 0 (Blinkoff ) 
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Bismuth carbonate, basic, (BiO) 2 COs+ 

Insol in H 2 O, sol in acids Insol in CO 2 + 
Aq (Bergman ) 

Completely sol m (NH 4 ) 2 C 03 +Aq, si sol 
inK2C08+Aq , insol inNa 2 C 03 '-f“Aq (Lau- 
gier) 

Absolutely insol m (NH 4 ) 2 C 03 +Aq unless 
H 3 PO 4 or H 3 ASO 4 are present (Berzelius ) 
Insol in (NH4)2 COs, K 2 CO 3 , or Na 2 C 03 + 
Aq (Rose ) 

Sol in NH 4 CH-Aq (Wackenroder ) In- 
sol mNH^NOs+Aq (Brett) 

Sol in CaCl 2 -l-Aq (Pearson ) 

Min Bismuthosphaerite 
3 B 12 OS, CO 2 Mm Bismuthite Easily 
sol in acids 

4 B 12 O 8 , 3C02-f-43^H20 Mm Bismuth 
spar Easily sol m acids 

Bismuth potassium carbonate, Bi20K4(C08)4 
+H 2 O 

Decomp by large quantities of H 2 O (Rey- 
nolds, Chem Soc 1898, 73 266 ) 

Cadimum carbonate, CdCOs 
Insol m H 2 O, easily sol in acids, insol m 
K 2 CO 3 , and Na 2 CG 3 +Aq, very si sol m 
(NH 4 ) 2 C 08 +Aq (Fresenius ) 

Easily sol m NH 4 sulphate, mtrate, and 
succmate+Aq (Wittstein ) 

Sol inKCN+Aq,sol m cold NH4C14-Aq, 
less sol m NH 4 N 03 +Aq (Brett, 1837 ) 

Not prevented from pptn by non-volatile 
orgamo substances (Rose ) 

Not pptd from solutions contaimng sodium 
citrate (Spiller ) 

Insol m liqiud NH 3 (Gore, Am Ch J 
1898, 20 827 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

(Lefort, J B 1847 346 ) 

(Kraut, Z anorg 1897, 13 14 ) 

Cadmium carbonate hydrazme, CdCOs, 
2 N 2 H 4 

Easily sol in cold NH 40 H+Aq (Iranzen, 
Z anorg 1908, 60 281 ) 

Caesium carbonate, CS 2 CO 3 
Very deliquescent, and sol in H 2 O 
100 pts absolute alcohol dissolve 11 1 pts 
CS 2 CO 3 at 19®, 20 1 pts CS2CO3 at boiling 
temp (Bunsen ) 

Caesium hydrogen carbonate, CSHCO 3 
Not deliquescent Sol in H 2 O 

Calcium carbonate basic, CaO CaC 03 -|-H 20 
Hardened by H 2 O, but not dissolved 
(Raoult, C R 92 189 ) 


Calcium carbonate, CaC 03 
More sol m cold than m hot H 2 O (Gmeli ) 

When recently pptd sol in S834 pts bo ag and 
10 601 pts cold H 2 O much less sol in H 2 O ( itainmg 
NH 4 OH and (NH4)2C08 65 246 pts of whic dissolve 
1 pt CaCOs (Fresenius (1846) A 59 122 
Sol in 16 000 pts pure H 2 O (Brandes 1 5 ) 

Sol in 12 858 pts pure H 2 O at 15® (Krem 1 Pogg 
86 247) 

Sol in 16 000-24 000 pts pure H 2 O (Bud 2 ) 

1 1 H 2 O dissolves 34 mg CaCOs "heva- 
let, Z anal 8 91, Hoffmann, Z anal 414 ) 
11 H 2 O may contamO 016 g CaC< t e, 
1 pt is sol in 62 500 pts H 2 O (Bn au, A 
ch (3) 61 290 ) 

1 1 H 2 O dissolves 0 02 g CaCOs, i , 1 pt 
CaCOs IS sol m 50 000 pts H 2 O (I ligot ) 
Solubility is much affected by CO 2 of le air 
1 1 H 2 O at 16® dissolves 13 1 mg aCOs 
(Schlcsmg, C R 74 1552 ) 

Calculated from electncal conduct ity of 
CaCOs-l-Aq, 1 pt CaCOs is sol in 99,' 0 pts 
H 2 O at 8 7®, and 80,040 pts at 23 8° Solle- 
mann, Z phys Ch 12 125 ) 

By contmued boilmg CaH 2 (COs) 2 , 3 mg 
CaCOs remain m solution (Weltzien, 136 
165) 


Solubility in H 2 O at different pressi 

Pressure in atmos 

bolubihty 

1 

1079 

2 

1403 

4 

1820 

6 

2109 


(Engel, C R 101 949 ) 


100 pts H 2 O dissolve C 0005 pt (cab lated 
as CaO) from pptd CaCOs and 0 (K 7 pt 
from calcspar (Lu bavin, J russ S 24 
389 ) 

11 HiO dissolves 13 mg CaCOs 18® 
(Kohliausch, Z phys Ch 1893, 12 24 ) 

1 1 CO 2 free water dissolves 17 4 m CaO 
or 31 0 mg CaCOs (Gothe Ch Z 1915, 
39 305 ) 

CaCOs dissolves m 9662 pts H 2 O 12° 
(Pollacci C C 1896 , II 946 ) 

1 1 H 2 O free from C ()2 dissolves 9 ing 
CaCOs (McCoy and Smith J Am him 
Soc 1911, 33 473 ) 

Found dissolved in 10,000 pts sea ater 
(Davy ) 

Pptd amorphous CiCOj tlissolvos 11 1600 
pts sea water Pptd crystalline CaC( dis- 
solves in 8000 pts sea water (Irvn xnd 
Young, Chem Soc 66 U4 ) 

Artificial sea water sat with CO 2 di lives 
CaCOs corresponding to 57 27 mg of om- 
bined CO 2 per litre at 15® 

Sea water which contains 52-55 mg n itral 
combined CO 2 per litre must be sat with 
CaCOs (Cohen Chem Soc 1900, < (2) 

725) 

For action of H 2 C 03 +Aq, see C( turn 
hydrogen carbonate 
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Sol in H 2 SO 4 , even when native Sol in 
acids generally When treated with acids m 
closed vessels effervescence ceases on increase 
of pressure, but is renewed at once on remov- 
ing it (Link, 1814 ) 

Unacted upon by cone HNO*, even when 
boiling, as Ca(N 03)2 is insol in cone HNO 3 
Not decomp by mixture of 1 pt H 2 SOi and 
6 pts absolute alcohol, but immediately by 
HNOs+absolute alcohol 
Not decomp by absolute alcohohe solutions 
of oxalic, racemic, tartaric, citnc, or glacial 
acetic acids fBabington and Phillips, 1816 ) 
Unacted upon by glacial HC 2 H 3 O 2 , even 
when boilmg 

Freshly pptd CaCOsissol incoldNH 4 Cl+ 
Aq, but the solution becomes cloudy on ex- 
posure to air, a portion, however, of CaCOs 
remains dissolved, which cannot be pptd even 
by boiling If ppt is washed and allowed to 
stand 24 hours, it is not as sol in NH4CI as 
at first, but natural CaCOs is not wholly 
insol in NH 4 CH-Aq, it is, however, much 
less sol than MgCOs (Vogel, J pr 7 453 ) 
Sol in boihng NHiCl+Aq with evolution 
of NHs (Demarcay, 1834 ) 

When NH 40 HH-Aq, incompletely sat with 
CO 2 , is mixed with CaCL+Aq, no ppt occurs 
even during several days if kept in a closed 
vessel, and only a slight ppt if the mixture 
is exposed to the air, but CaCOs is pptd if 
the solution is boiled 

NH^OH+Aq wholly sat with CO 2 pro- 
duces ppt when mixed with CaCL+Aq, but 
pptn IS not complete until heat is applied 
Also when an excess of CaCL+Aq is added to 
a solution of crystallized carbonate of am- 
monia, only a portion of the CaCOa is pptd 
until the solution is boiled (Vogel, 1814 ) 
When CaCli-f-Aq mixed with NH 40 H+Aq 
lb exposed to an atrnos of pure CO 2 , no ppt 
occurs for several houis, but CaCOs is oom- 
ph tcly pptd in several days (Vogel ) 

When recently pptd , leadily sol in NH4CI, 
ind NH 4 N 03 4-Aq (Brott 1837, Wacken- 
rodcr, A 41 ) 

When recently pptd , readily sol in 
(NH4)C03, (NH4)2b04, NH4NO3, NH4CI, 
ind NH 4 Slice mate +Aq (Wittstein ) 

Sol m NH 4 CiH 302 +Aq (Thomson) 
Moie sol in NH 4 CI, or NH^NOa+Aq, or 
in ncutial potassium, or sodium salts+Aq 
th in in II/) { 1 1 esc niiis } 

1 10 m solutions in NH4 salts, NH4OH, and 
(NH4) COj-fAq pucipitate CaCOs more 
completely thin BaCOs (Iresenius ) 

When boiled with NH 4 C 1 +Aq, CaCOa is 
dissolved, ind (NH 4 ) 2 C 03 given off (D 
Smith ) 

C iCl 2 +Aq pi events pptn of CaCOs m the 
cold IS elo ilbo NH 4 CI, KCl, or NaCl-hAq, 
but it lb pptd when boiled, if the latter solu- 
tions ire not too cone K 2 SO/, KNO3, 
(NHd bO/, or Na 2 S 04 H-Aq have a similar 
effect A large excess of (NH 4 ) 2 C 03 H-Aq 
when quickly added to CaCL+Aq produces 


no ppt in the cold Na 2 C 03 , or K 2 C 03 +Aq 
act likewise (Storer, Am J Sci (2) 26 41 ) 
1 g CaCOs requires 13 98 g NH4CI, 8 380 
g (NH 4 ) 2 B 04 , or 14 438 g NH4NO3 to effect 
solution (Bertrand, Momt Sci (3) 10 477 ) 
Less sol in Na than m NH 4 salts, but more 
than in K salts (Berthelot ) 

When NH 40 H+Aq, partially neutralized 
by CO 2 , IS mixed with Ca 02 H 2 -l"Aq, no 
cloudiness appears until the mixture is boiled, 
when more CO 2 has been added to NH4OH-I- 
Aq a ppt appears at first, which disappears 
and only reappears on addition of much 
Ca02H2+A(3, but NH 40 H- 1 -Aq does not 
dissolve pptd CaCOs (Vogel ) 


Solubihty m NH4 salts+Aq at 26® 


NH 4 salt 

Millunols 
NH 4 salt 
per 1 

MiUimols 
CaO dis- 
solved per 1 

NH4CI 

1000 

6 770 


500 

5 008 


250 

3 724 


125 

2 743 

NH 4 NOS 

500 

5 267 


250 

3 830 


125 

2 779 


62 5 

2 004 

Tnammomum citrate 

500 

66 87 


250 

39 80 


125 

22 64 


62 5 

14 92 


(Rindell, Z phys Ch 1909, 70 454 ) 


Solubility of CaCOs m NH4C1+Aq at 12-18° 
Time, 98 days 


K per 1 of sat solution 


NH 4 CI 

CaCO. 

53 5 

0 423 

100 

0 609 

200 

0 645 


(Cantoni and Goguelia, Bull vSoc 1905, (i) 
33 27 ) 


Solubihty of CaCOa in NH. 4 NO +Aci it 1S° 


t p( r 1 sat solution 


NHiNC.)-! 

CaCC)^ 

0 

0 131 

5 

0 211 

10 

0 25S 

20 

0 340 

40 

0 462 

SO 

0 584 


(Berju and Kosmimko, Landw Vers Sta 
1904, 60 422 ) 
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CaOaHa+Aq dissolves a little CaCOg 
(Welter and Berthollet, 1789 ) 

Ca02H2+Aci retains a little CaCOs m solu- 
tion at ordinary temperature, which is pptd 
onboilmg (EhotandStorer.Proc Am Acad 
1860, 6 63 ) 

Ca02H2+Aq, mixed with dil NaOH, KOH, 
or NH 40 H+Aq, gives no immediate ppt 
when CO 2 is passed through it, unless boiled 
Sol in boiling MgCL+Aq even when dilute 
Coust4 ) 

Not decomp when boiled with IC2SO4, 
Na 2 S 04 , CaS 04 , MgS 04 , and Na 2 B 40 -j-Aq, 
but partially decomp by boihng with 
(NH 4 ) 2 S 04 , K 2 SO 3 , Na2S08, (NH 4 ) 2 S 03 , 

Na 2 HP 04 , (NH 4 ) 2 HP 04 , K 2 HPO 3 , NaaHPOg, 
(NH 4 ) 2 HP 03 , K 2 HASO 4 , NasAs 04 , K 2 C 2 O 4 , 
(NH 4 ) 2 C 204 , NaF, and K 2 Cr 044 -Aq With 
the NH 4 salts the decomposition is complete 
(Dulong, A ch 82 286 ) 

Not decomp by alkali sulphates 4* Aq 
(Malaguti ) 

Precipitation of CaCOs is much hmdered 
by alkali citrates or metaphosphates 

Solubility m KCl+Aq at 25° 


Sp gr 25 /25° 

% K 2 SO 4 

%c 

1 010 

1 60 

0 ( 

1 021 

3 15 

0 ( 

1 033 

4 73 

0 ( 

1 048 

6 06 

0 ( 

1 061 

7 85 

0 ( 

1 069 

8 88 

0 ( 

1 083 

10 18 

0 ( 

1 084 

10 48 

0 ( 


Sp gr 25®/25° 

% KCl 

% CaCOs 

g per 100 g lisO 


CaCO 

1 000 

1 024 

0 00 

3 90 

0 0013 

0 0078 

0 97 

0 0151 

1 046 

7 23 

0 0078 

1 65 

0 0180 

1 072 

11 10 

0 0076 

4 90 

0 0262 

1 092 

13 82 

0 0072 

12 69 

0 0313 

1 101 

15 49 

0 0076 

14 55 

0 0322 

1 122 

18 21 

0 0070 

19 38 

0 034t) 

1 133 

19 84 

0 0072 

23 90 

0 0360 

1 179 

26 00 

0 0060 

(Cameron, Bell uul Robinson, J ph 


(Cameron and Robinson, J phys Chem 
1907, 11 578 ) 

Solubility m NaCl+Aq in contact with COi 
free air at 25*^ 


Sp f,T 2 ) /2o 

1 g per 100 t- n 0 

NaCl 

Cii( 0 , 

1 0079 

1 ()0 

0 (079 

1 0314 

5 IS 

0 6086 

1 0466 

9 25 

0 0094 

1 0734 

11 4S 

0 0104 

1 0949 

16 66 

0 OKX) 

1 1346 

22 04 

6 0115 

1 1794 1 

30 50 

0 0119 


(Cameron, Bell and Uobinbon, J ph>s Ch 
1907, 11 39() ) 

Solubility of C iCOg in N lOH-h \q 


Sf)h ent 

1 Iitn dissolv< s 

lit IS 

at ‘O 100 

H 0 

12 S nig CaCOi 

20 7 mg CtC()3 

( a 0 0001 n NaOH 

S 7 

<) () 

(a 0 001 n NaOH 

42 

() 0 

(a 0 01 n NaOH 

4 3 

J 7 


fLe Blanc, Z anorg 1906, 61 185 ) 


(Cameron and Robinson, J 
1907, 11 578 ) 


phys 


The solubihty of CaCOs in NagS 
in equilibnum with air steadily increa 
increasing amounts of CaS 04 in the 
up to saturation point of the CaS 04 
presence of solid CaS 04 the solub 
CaCOs IS much decreased (Camer 
Seidell, J plws Chem 1902, 6 56 ) 
See under CaH 2 (C 03 ) 

Solubility in Na 2 S 04 H-Aq in conta 
CO 2 free air at 25° 


Solubility m silts + Aq 


g Slit i(ld( (1 r 111 n 

Dig C lit ) 1j 
I)< r lit 

0 000 

17 4 

0 5S5 g N iCI 

20 0 

1 17g 

24 

2 93 g 

)l 1 

0 85 g N iNO, 

24 

1 70 

27 7 

4 25 

31 5 

0 SOI g N i SO,, Kill 0 

25 9 

1 (.1 g 

B 1 

4('lg 

10 7 

0 g \ i CO, 

8 4 

1 (tog 

7 2 

2()5g 

4 4 

0 55 g CiCL, ()PL() 

9 0 

1 lOg 

S 4 

2 75 g 

8 4 


03 

04 
16 
32 

48 

68 

92 

92 

88 


"‘hem 


4+Aq 
3 with 
lution 
[n the 
ty of 
1 and 


with 


, Ch 


I 1\mJ 


The solubility of CaCO-j in C02-frf water 
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1S3 


IS therefore increased by the addition of 
NaCl, NaNOs or Na2S04, IOH2O, but de- 
creased by the addition of Na2COs or CaCl2, 
6H2O 

(Gothe, Ch Z 1915, 39 306 ) 


Sol in feme chloride or nitrate +Aq with 
evolution of CO 2 and pptn of Fe206H6 (Fuchs, 
1831 ) , also in chlorides or nitrates of Al, Mn, 
Cr, or U, but not in FeCl2H-Aq 
Sol in cold SnCU+Aq with pptn of Sn02 
Insol in cone Na2S04, MgS04, BaCl2, 
MgCh, Pb(N03)2, or AgNOs+Aq (Kar- 
sten ) 

Abundantly sol when freshly precipitated 
in CaCl +Aq, and MgS04+Aq (Hunt ) 
Absolutely insol at 15-19° m Ba02H2+ 
Aq, also on boiling 

1 i H2O containing 3-4 g MgS04 dissolves 
1-2 g CaCOs, and also 1 g MgCOa (Hunt, 
Am J Sci (2) 26 109 ) 

100 pts NaCl+Aq (2 525% NaCl) dissolve 
0 0037 pt (calculated as CaO) pptd CaCOs, 
and 0 0053 pt calcspar (Lubavin, J russ 
Soc 24 389 ) 

Insol in liquid NH3 (Franklin, Am Ch 
J 1898, 20 827 ) 

Insol m liquid COo (Buchner, Z phys 
Ch 1906,64 674) 

Alcohol dissolves traces of CaCOs (Gris- 
chow ) 

Sol m Na citiate+Aq (Spiller ) 

Sol m Ca sucrate+Aq (Barreswill ) 

Insol in acetone (Naumann, B 1904, 37 
4129 ) 

Insol in acetone and m methylal (Eid- 
nunn, C C 1899,11 1014 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 1790 ) 

Insol in (thyl acetate (Naumann, B 
1910,43 114) 

Amot phonic Solubility in H 2 O cannot be 
(1( t( imin((l l)(( ius( of its instability (Ken- 
dill Phil M ig 1912, (6) 23 972 ) 

Min ( (iliiU In (ontKt with air flee from 
( 0 1 I 11 () dissolves at 


>5" 50° 100° 

0 01111 0 01504 0 01779 g cilcite 

(Kdidall, Phil Mag 1912, (6) 23 964) 


!n (Old i( t with 111 (ontaining 1 7 CO 2 
jxi 10, (KM) (h( solubility of cdcitc in 
\\ IS found to l)( 0 04 60S g jxi 1 at 25° and 
0 02925 g iKil it 50° (Kdidall, Phil M ig 
1912 (6) 23 971 ) 

Min Anujonih In (onti(t with air free 
fioin ( Oi 11 HO dissolves at 


2 )° 50° 100° 

0 0152S 0 01617 0 01902 g aiagomtc 

(Kdid ill, Phil Mag 1912,(6) 23 964) 


-1-5H20 Ejfflorescent 
+6H0O (Pelouze ) 


Calcium hydrogen carbonate, CaH2(C03)2 
Known only m aqueous solution 
CaCOs dissolves m 002+ Aq 


CaCOs IS sol in 1428 pts H 2 O sat with CO at 0® 
and 1136 pts at 10 (Lassaigne J ch med 4 312 } 
Bineau could dissolve even r t y< qucntities of 
HsO sat with CO only Vs > >»- C < 0 to form 

CaHsCCOsls 

Chalk dissolves in 994 5 pts H 0 sat with CO 2 
while Iceland spar requires 3149 pts (Bischof) 
CaCOs IS sol in 1015 pts H 2 O sat with CO at 21* 
and 748 3 mm (Wann^on Chem Soc 6 296) 


Solubility of CaCOs m C02+Aq at p pressure 
m atmospheres CaO+C02— mg CO2 
and CaO dissolved, correspondmg to 
CaCOs = mg CaCOs 


p 

CaO+COa 

CaCOs 

0 000504 

60 96 

74 6 

0 000808 

72 11 

85 0 

0 00333 

123 

137 2 

0 03187 

218 4 

223 1 

0 0282 

310 4 

296 5 

0 05008 

408 5 

360 

0 1422 


533 

0 2538 

1072 

663 4 

0 4167 

1500 

787 5 

0 5533 

1846 

885 5 

0 7297 

2270 

972 

0 9841 

2864 

1086 


(Schlosing, C R 74 1522 ) 


With high pressure, 1 1 H2O contamingCO‘> 
dissolves at most 3 g CaCOs This maximum 
IS reached at 5° under 4 atmospheres^ pres- 
sure, at 10-13° under 5 atmospheres, and at 
20° under 7 atmospheres (Caro, Arch 
Pharm (3) 4 145 ) 

CaCOs IS sol in about 1000 pts H2CO3+ 
Aq, and solubility is considerably increased 
by Na2S04 or MgS04 


1000 pts H2O sat with CO2 dissolve pts 
Carrara marble at t°, and B= height of 
barometei in millimeti es 



B 

Pts 

CaCOi 

t 

B 

Pis 

CaC07 

7 5 

754 

1 224 

22 0 

746 

0 920 

8 5 

752 

1 202 

26 0 

740 

0 875 

9 5 

754 

1 115 

26 5 

743 

0 860 

20 5 

741 

0 975 

27 0 

741 

0 885 

21 5 

744 

0 935 

28 0 

737 

0 770 


Or, from 7 5-9 5°, 1000 pts H2O sat with 
CO2 dissolve 1181 pts CaCOs, from 20 5- 
22°, 0 9487 pt CaCO , from 26-28°, 0 855 pt 
CaCOs 
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Other varieties of CaCOs are dissolved as 
follows m 1000 pts H 2 O sat with CO 2 


Vanety 

t® 

B 

Pts 

CaCOs 

Luneburg chalk 

18 

740 

0 835 

Pptd CaCOs 

18 

740 

0 950 

Iceland spar 

18 

735 

1 970 

Calcite 

12 

754 

1 223 

Traversella 

Dolomite, semi-trans- 

12 

754 

212 

parent 

Doloimte, opaque, m 
small crystals 
Dolomite, opaque, m 
large crystals 
Dolomite, transparent, 

11 5 

749 

0 654 

11 5 

755 

0 725 

11 

746 

224 

m large crystals 

11 

749 

1 073 

Oohthic hm^one 

15 

747 

252 

Dolomitic hmestone 

15 5 

740 

573 


(Cossa, Z anal 8 145 ) 


Solubihty of CaCOs in H 2 O containing CO 2 
at various pressures 


CO 2 pressure in atm 12 4 6 

Solubihty 1079 1403 1820 2109 

(Engel, C R 1885, 101 951 ) 


I 1 H 2 O dissolves 0 3850 g CaH 2 (C 03)2 
at 15® (Treadwell, Z anorg 1898, 17 186 ) 

I I of sat CaH 2 (COs) 2 +Aq, obtained from 
pure or impure hmestone, contams 1 13- 1 17 
g CaCOs at 15® (Treadwell, Z anorg 1898, 
17 189) 


Solubihty of CaH 2 (COs )2 in H 2 O containing 
CO 2 at 15® 


% 

carbonic 
acid m gas 
at 0 and 
760 mm 

Hg 

partial 

pressure 

mm 

Free cai^ 
home acid 
mg 

CaH (C03)2 
in 100 cc of 
the solution 

mg 

Ca 

8 

94 

67 

9 

157 

4 

187 

2 

46 

2 

6 

04 

45 

9 

86 

3 

175 

5 

43 

3 

5 

45 

41 

4 

52 

8 

159 

7 

39 

4 

2 

18 

16 

6 

48 

5 

154 

0 

38 

0 

1 

89 

14 

4 

34 

7 

149 

2 

36 

8 

1 

72 

13 

1 

24 

3 

133 

1 

32 

9 

0 

79 

6 

0 

14 

5 

124 

9 

30 

8 

0 

41 

3 

1 

4 

7 

82 

1 

20 

3 

0 

25 

1 

9 

2 

9 

59 

5 

14 

7 

0 

08 

0 

6 



40 

2 

9 

9 







38 

5 

9 

5 







38 

5 

9 

5 







38 

5 

9 

5 


(Treadwell and Reuter, Z anorg 1898, 17 
185) 


* 1 1 HoO sat with carbomc acid di olves 

130 g CaCOs at 13 2®, 1 45 g a 2 8® 
(Treadwelh Z anorg 1898, 17 189 ) 

At 30® C in equihbnum with the , not 
more than 3 per cent of the calcium j esent 
IS combmed as CaCOs At lower te pera- 
tures and lesser concentrations the p cent- 
age of normal carbonate is even less, am prac- 
tically all the calcium present is cor lined 
as Ca(HCOs )2 (Cameron and Bnj s, J 
phys Chem 1901, 6 549 ) 

With pressures less than 4 5 atmo= beres 
of CO 2 no other than normal calciui car- 
bonate or a hydrate of the normal car >nate 
can exist as the solid phase at 0® (Cai sron, 
J phys Chem 1908, 12 566 ) 

Solubility in H 2 O in contact with an con- 
taimng CO 2 with varying partial pres- 
sures at t® 

P -partial pressure of CO 2 


t =lo 


P 

1 g per 1 

CaCO 

CO 2 

0 8 

0 193 

0 1] 

1 5 

0 193 

0 V 

1 7 

0 238 

0 U 

6 8 

0 445 

0 r. 

9 9 

0 627 

0 4£ 

13 6 

0 723 

0 56 

14 6 

0 686 

0 6: 

31 6 

1 050 

1 11 


t =2-> 


P 

K pc r 1 

CaCO^ 

c 0 

0 7 

0 159 

0 OC 

1 6 

0 177 

0 11 

4 6 

0 341 

0 2( 

7 8 

0 446 

0 3C 

16 5 

0 539 

0 52 

30 1 

0 743 

0 71 

35 5 

0 755 

0 SO 


1 =40 


P 

- - 

1 g P< r 1 

C uf ( ) , 

( 0 

0 6 

0 no 

0 07 

1 7 

0 14 i 

0 08 

2 9 

0 175 

0 10 

3 5 

0 232 

0 1() 

7 

0 2S4 

0 23 

14 9 

0 1S4 

0 29 

22 2 

0 427 

0 33 

31 7 

0 480 

0 47 


Similar results at 20°, i0°, lud 3*3® 11 ilso 
given 

(Leather and Sen, Mem Dept Agric (J dia) 
Chem Ser 1909, 1 117, Seidell, Sc ibil- 
ities, 1919 ) 
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Solubility of calcite m H 2 O at 25°, in contact 
with CO 2 under varying pressures 
P = approximate pressure of CO 2 m atmos- 
pheres 


p 

1 g per 1 sat solution 

Solid phase 

H CO 3 

Ca (HCO 3 ) 2 

0 1 

0 22 

0 67 

CaCOs 

1 1 

2 3 

1 58 

tc 

9 9 

20 6 

3 62 

l£ 

13 ? 

27 5 

4 04 

ec 

16 3 

34 1 

4 21 

Ca(HC03)2 

25 4 

53 2 

4 22 

te 


(McCoy and Smith, J Am Chem Soc 1911, 
33 468 ) 


1 1 H 2 O dissolves 2 3374 g CaCOs at 5° 
under a CO 2 pressure of 2 atmos (Ehlert, 
Z Elektrochem 1912, 18 727 ) 

Solubility data for calcite in H 2 O contain- 
ing CO , with and without the presence of 
salts are given by Seyler and Lloyd (Chem 
Soc 1909, 95 346 ) 

A cntical analysis and recalculation of re- 
sults of Schloesing and others is given by 
Johnston (J Am Chem Soc 1915, 37 2001) 
CaCOa IS not dissolved by CO 2 and H 2 O in 
presence of MgCO j (Leather and Sen, C A 
1916 181 ) 

1 1 of 1/10-normal NaCl-fAq dissolves 
0 3320 g CaH 2 (C 03)2 at 15° (Treadwell 
ind Reuter Z anorg 1898, 17 193 ) 


Solubility of CaH 2 (C 03)2 m NaCl+Aq sat 
with caibomc acid at 15°, containing 5 g 
NaClperl of NaCl+Aq 


Vf ( firhonu 
UC 1(1 HI L. IS 
at 0 ind 
7()() min 

mm Hg = 
partial 
prcHHiin 

mg 

fnc CO 2 

UhTo 

1 1 ' < 

the solution 

^ mg 

Ca 

lb <)) 

128 8 

132 5 

218 4 

53 9 

11 17 

87 2 

110 1 

214 3 

52 9 

b 07 

4() 1 

23 5 

149 2 

36 8 

1 lb 

24 0 

13 5 

US 3 

29 2 

0 50 

J 8 

2 7 

73 9 

18 2 

0 41 

^ 4 

0 3 

49 0 

12 1 




34 9 

8 b 




33 7 

8 3 




32 9 

8 1 




33 2 

8 2 


(Ik idwcll lud Rente i, Z morg 1898, 17 
193) 


Solubihty m NaCl-f Aq at 25° C and in 
equilibrium with air 


Ca(HC03)2 

1 NaCI 

Grams 

Reactmgwts 

Grams 

1 Reacting 

per liter 

per liter 

per liter 

litre 

0 1046 

0 00065 

0 000 

■SISVS 

0 1770 

0 00110 

9 720 


0 2051 

0 00128 

21 010 


0 2152 

0 00134 

30 301 

0 522 

0 2252 

0 00140 

50 620 

0 872 

0 2212 

0 00138 

69 370 

1 195 

0 2172 

0 00135 

98 400 

1 695 

0 1971 

0 00123 

147 400 

2 540 

0 1569 

0 00095 

234 500 

4 040 

0 1227 

0 00076 

1 262 300 

4 520 


(Cameron and Seidell, J phys Chem 1902, 
6 51) 


Solubihty m various salts +Aq under a CO 2 
pressure of 2 atmos at 5° 


Salt 

g salt p^er 
1000 g H 2 O 

g CaCOs sol 
in 1 1 of solvent 

H 2 O 


2 3374 

MgCl2+6H,0 

6 08 

2 3518 


50 0 

3 4045 


86 0 

4 0826 


350 0 

3 3009 


700 0 

2 7357 


1150 0 

2 2054 


1725 0 

1 7058 


2300 (sat ) 

1 4060 

NaCl 

27 96 

3 2796 


50 0 

3 7399 


86 0 

3 7828 


106 9 

3 6900 


175 6 

3 3495 


263 4 

2 8107 


351 2 

2 1625 at 8° 

MgSOi+7H 0 

105 3 (14°) 

2 1768 


sat at 14” 

0 91356 

NajSOi+lOHjO 

137 7 (14°) J 

1 4060 


sat at 14° 1 

1 9199 


(Ehlert and Hempel, Z Elektrochem 1912, 
18 727) 


Solubihty of CaCOs in KCl-[-Aq at 25° sat 
with CO at atmospheric pressure 


% RCI 

% CaCOs 

3 90 

0 145 

7 23 

0 150 

11 10 

0 166 

13 82 

0 165 

15 49 

0 lb7 

18 21 

0 154 

19 84 

0 140 

26 00 

0 126 


(Cameron and Robinson, J phys Chem 
1907, 11 579 ) 
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Solubility m NaCl+Aq m contact with CO2 
at atmospheric pressure at 25° 

g per lOG g H 2 O 


N-^Cl 

CaCOa 

1 45 

0 150 

5 69 

0 160 

11 08 

0 174 

15 83 

0 172 

19 62 

0 159 

99 89 

0 123 

35 85 

0 103 


(Cameron, Bell and Robinson, J phys Ch 
1907, 11 396 ) 


Solubility m K2S04H-Aq, sat with CO2 at 
atmospheric pressure and 25° temp 


% SO 3 

% CaO 

0 69 

0 69 

1 37 

0 69 

1 67 

0 47* 

2 18 

0 30* 

2 99 

0 24* 


* Solid phase, CaS04, K2SO4 

(Cameron and Robinson ) 


Solubihty m 

Na2S044-Aq at 24° m equili- 
bnum with air 

Total Ca calc 
as Ca(HC03)2 
Grams per liter 

-- 

Ca actually 
dissolved as 
Ca(HC03)2 
Grams per liter 

Na2S04 

Grams per liter 

0 0925 

0 0925 

0 000 

0 1488 

0 1488 

2 800 

0 1729 

0 17294- 

5 235 

0 2330 

0 2210 

11 730 

0 3240 

0 3020 

36 860 

0 3960 

0 3440 

74 010 

0 4580 

0 3660 

116 100 

0 5630 

0 3940 

184 200 

0 5910 

0 4080 

213 700 

0 6650 

0 4300 

255 900 


(Cameron and Seidell, J phys Che in 1902, 
6 53 ) 


Data aie also given foi solubility of C iCOj 
in NaCl+Na2S04H-Aq, and CaC03+Cab04 
m NaCH-Na2S04+Aq (C imdon, Bdl irul 
Robinson ) 


Calcium copper uramum carbonate, CaCOu 
SCuCOa, 4U(C002+24H20 
Sol in acids 


Calcium lead carbonate, a^CaCOs, ^PbCO^ 
Min Plumbocalcite 


Calcium magnesium carbonate, CaC' {, 
MgCOs 

Mm Dolomite 1 1 H2O sat with C >2 at 
18° and 750 mm dissolves 0 31 g dol oite 
(Cossa, B 2 697 ) 

Not obtamed by evaporating solutio but 
can be crystallized from C02+Aq be veen 
100° and 200° (Hoppe-Seyler ) 

Dolomite is dissolved by CO 2 and 1^0, 
but solution is prevented partially by C I30s, 
and wholly by MgCOs f Leather anc Sen, 
C A 1916 181 ) 

Insol in cold dil acids (Dolomn , J 
Phys 39 1 ) 

Insol in cold acetic acid (Forchhanr ler ) 

Calcium potassium carbonate, CaK2(CC >2 
Decomp by H2O (Reynolds, Chem Soc 
1898, 73 265 , Butschli, C A 1907 ' 23 ) 
2CaC03, 3K2CO3+6H2O (Butschh ; 

Calcium sodium carbonate, CaNa2(C03 
Anhydrous Decomp by H2O 
4-2H20 (Butschli, C A 1907 222C 
-f-5H20 Mm Gaylusnte Sparmgl sol 
inHaO 

Calcium uranyl carbonate, CaCOs, UO C 3 + 
2OH2O 

Mm Liebigite Sol m HCl+Aq 
H-a^HsO Decomp by H O (Bin off, 
Dissert 1900 ) 

2CaO, 4UO3, 3CO2+24H2O Dccomi by 
H2O (Blinkoff, Dissert 1900 ) 

Calcium carbonate chloride, CiCOs, Gi< >4- 
6H2O 

Sol in HiO with imnudiitc df( tip 
(Frifczsche, J pi 83 213) 

Cerous carbonate, C( (CO,), + 5 , ind 91 ) 
Insol in H/), and solution of ( (>2 in O 
(Vauquclin ) 

Somewhat sol in (NIL) C(L 4- \(i n< n) 
Insol in neutral silt solutions ind lu 1 i d 
ilkali ( aibonit(b4-A(|, ( isily sol in Si 4- 
Aq (Bcithur A di ( 3) 7 77 ) 

Cenc carbonate, Cc (COd + ‘ 2II ( ^ 

Pncipitatc (Hisingd, \ di 94 lOS 
Insol m HO Sol in slight lii(( in 
Na2C034'A(i, si sol in N iIK ( L 4 - \<i, nd 
in (NHd CO^ + Aq (Host ) 

Cerous lanthanum carbonate fluoride 

Mm IlanHulih IhjihoflmHi h 

Slowly (l((onip by II(I+\(i t isily by 


Cerous potassium carbonate, Ce (C( )3, 
KC(>3+^H2() 

Ppt (JoJin ) 

Ce2(C03)3, K C()3 4‘12H20 Ppt 
Sol in 30% K2COj4-A^q (Me\d, Z 
anorg 1904, 41 103 ) 
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Percenc potassiimi carbonate, Ce203(C03)3, 
4 K 2 CO 3 +I 2 H 2 O 

Crystalline SI sol in H 2 O containing 
K2CO3, sol in dll H2SO4 with decomp 
(Job, C R 1899, 128 1098 ) 

Cerous sodium carbonate, Ce2(C03)3, 
2Na2C03+2H20 
Ppt (John ) 

2Ce2(C03)3, 3Na2C03+24H20(‘?) Ppt 
Easily decomp (Meyer, Z anorg 1904, 41 
103) 

Chromous carbonate, CrCOs 
Sol in much H 2 O, si sol in KHCOs+Aq 
(Moberg, J pr 44 328, Moissan, A ch (5) 
21 199) 

Chro^nic carbonate, basic, Cr203, 2CO2 
Precipitate (Parkmann, Sill Am J (2) 
34 321 ) 

Cr 203 , CO 2 + 4 H 2 O Insol in H 2 O, sol m 
acids, when freshly pptd is sol in K 2 CO 3 , or 
(NH 4 ) 2 C 03 +Aq, and still more sol in KOH 
+Aq (Meissner ) 

Insol in ethyl acetate (Naumann, B 
1910, 43 314), methyl acetate (Naumann, 
B 1909,42 3790 ) 

2 C 12 O 3 , C 0 i+ 6 H 20 Precipitate (Lang- 
lois, A (h (1) 48 502) 

Chromous potassium carbonate, 

CrCO,, K CO 3 +IMHO 
Sol in H O when freshly pupaied, slowly 
polyrnori/(s stibli in dry an, decomp in 
moist an sol in k ids with decoinp (Baugc, 
C R ISOS, 126 1%S) 

Chromous sodium carbonate, CiNa2(C()3)2H- 

H 0 

I)((omp win 11 li( itid In \(| solution, 
p iss( s into tin hydi i(( (outlining 10 mols 
no (Hnig( ( R 1S07 126 1170) 
-f-lOllO Viiysol m ( old II (), Aq solu 
lion d( ( oinj) lx low 100° ( fHon sf ( s in the air, 
sol in II(1H-\{| ind II SO id" Aq (Biugc, 

C \< 1 SOT, 126 117S) 

Cobaltous carbonate, basic, )( oO, 2C() -1- 

111 0 

Insol in II () sol 111 (NH^) S() 4 , 
(\II,) ( (),, NlliNO,, md NinCl + Aq 
Sol in (old NIl^NOt, irul NIl 4 Cid-\q 
(Bnlt 1837 } 

Sol m( <) + \(i 111(1 Kid ilk ill ( iiboiiitis 
1 \(( lioni viliidi it IS pptd on boiling 
V(iysl sol in ( OIK NiiCOj, 01 K^COj+Atp 
lugdysol intNH^) COj+Aii, mil p iitly sol 
m Nnj)H+ 1(1 (B(i/duis ) 

Not p])t(l fiom solutions containing N i 
( itr i(( (S])ill( 1 ) 

4( oO, CO 0 Ppt (Beitz ) 

+ 311/) (Mcigin, C C 1906,1 1303) 


Cobaltous carbonate, basic, 3GoO, CO 2+ 
2 H 2 O 

(Meigen, C C 1906,1 1363) 

3 H 2 O (Rose, Pogg 84 551 ) 

3CoO, 2 CO 2 +41120 (Bratin, Z anal 6 
76) 

2 CoO, CO 2 + 3 KH 2 O Converted into 
5CoO, 2CO + 4 H 2 O by H 2 O (Beetz ) 

Cobaltous carbonate, C 0 CO 3 
Anhydrous Not attacked by cold cone 
HCl, or HNOs+Aq (Senarmont, A ch (3) 
30 129) 

Insol m hqmd NH 3 (Gore, Am Ch J 
1898,20 827) 

Min Sphoerocobaltite SI attacked by cold 
HNOs, or HCl+Aq 

+V 3 H 2 O Sol m acids (DeviUe, A ch (3) 
33 95 ) 

+ 6 H 2 O (Deville ) 

Decomp by H 2 O with formation of a basic 
carbonate (Berzehus ) 

Cobaltous potassium carbonate, C0CO3, 
K 0 CO 3 + 4 H 2 O 

Decomp by HoO (Deville, A ch (o) 33 
90) 

Ppt Decomp by H 2 O (Reynolds, Chem 
Soc 1898, 73 264 ) 

C 0 CO 3 , KHCO +4H 0 Decomp by 
H 2 O (Deville ) 

Cobaltous sodium carbonate, C 0 CO 3 , Na CO 3 
+4H2O, and IOH2O 

Decomp by H 2 O (Deville, A ch ( 3) 33 
75) 

Cupric carbonate, basic 
T hi compounds produced by pptn of 
copper solutions by eaibonates are unstiblc 
mil possess varying solubilities in solutions 
of COi On tuatmeiit with solutions of CO 
these subst mils pass ovci into an ipp irently 
stable lompound jHississing a dcfmiti solu- 
bility in solutions of CO of dchmte concen- 
tration, whiih solubility men ises with the 
conce nti ition of CO 2 Solubility of this 
( ornpoiincl m vinous silN— \(;i is rccoidcd 
(Inn, I Am Chem Nx 190^,30 1374 ) 
SCuO, CO + 5 H 2 O (Deville, A di (3) 
33 75 ) 

(>C uO, CO ( Indd, Cdu ni Six 14 70) 
3(JuO, CO +211 O (I wii, \ ch ( 0 10 
119 ) 

5CuO, 2 C 02 +bH O (Stuivi ) 

2 CuO, COi+lljO Insol in JI 2 O, ( isily 
sol 111 icids, ivin H 2 SOS + AC 1 , si sol in 
IIjCOj + Aq, 30,720 pts of the solution con 
t lining 1 pt ( uO (J ihii ) Sol in 4(>(i() pts 
HjCO^+Aq sit at 4-b atmos picssuu 
(Wignci ) Sol m 3S33pts sat HiCC' +Aq 
fljissaigni , J eh mid 4 312) 

Sol m NH 4 salts+Aq Partially sol in 
Na^COi, or K^COa+Aq, ind more sol m 
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NaHCOs, or KHCOg+Aq, sol m (NH 4 ) 2 C 03 
H-Aq (Favre, A oh (3) 10 18 ) 

Less sol in (NH4) COs+Aq than CuO in 
NH 40 H+Aq (Thomson, 1831 ) Sol in 
KCN -f-Aq (Berzelius ) Sol in NH4CI, or 
NH4]SI08+Aq (Brett) 

Sol m feme salts with pptn of Fe206H6 
Insol in hq NH3 (Franklm and Kraus, 
Am Ch J 1898, 20 827 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314 ) 

Insol m acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899 , II 1014 ) 

Sol in ethyl amine carbonate 4-Aq 
(Wurtz) 

Sol in cane sugar +Aq (Peschier, Repert 
1820, 6 85 ) 

N ot pptd from solutions contaming sodium 
citrate (SpiUer ) 

Insol in pyndine (Schroeder, Dissert 

1901 ) 

Mm Malachite Sol in acids, and NH4OH 
+ Aq 

-f-2H20 (Favre ) 

8CuO, 5 CO 2 -I- 7 H 2 O (Groger, Z anorg 
1900 24 137 ) 

3CuO, 2 CO 2 +H 2 O Insol in H 2 O Sol 
m NH 40 H+Aq, also in hot cone NaHCOa-h 

Iviin Azunte 

opper potassium carbonate, basic, 8CuO, 
2 K 2 CO 8 , 7 CO 2 + 17 H 2 O 
Ppt , decomp by H 2 O (Groger, B 1901, 
34 430) 

Mixture (Wood and Jones, C A 1907 
2667) 

5CuO, 4 CO 2 , K 2 C 03 -hlOH 20 Decomp 
by H 0 (DeMlle, A ch (3) 33 102) 

Cupnc potassium carbonate, CuCOg, K 2 CO 3 
Decomp by H 2 O (Wood and Jones, C A 
1907 2667 ) 

-hH 20 (Wood and Jones ) 

4-4HoO Decomp by H 2 O (Reynolds, 
Chem Soc 1898, 73 263 ) 

Could not be obtained (Wood and Jones ) 
2 CUCO 3 , K 2 CO 3 + 4 H 2 O Decomp by H 2 O 
(Wood and Jones ) 

Cupnc sodium carbonate, CuCOs, Na CO3 
Notclecomp by cold H 2 O (Debray, C R 
49 218) 

+ 3 H 2 O 

Cupnc zinc carbonate, 2CuO, 3ZnO, 2 CO 2 + 
3H O, or 3CuO, 9ZnO, 4 CO 2 + 8 H 2 O 
Mm Aunchalaite Easily sol in HCI -t-Aq 

Cupric carbonate ammoma (cuprammomum 
carbonate), CuCOg, 2 NH 3 
Decomp by H 2 O Insol in alcohol and 
ether Sol in (NH4)2C03+Aq (Favre, A 
ch ( 3)10 116) 


Didymium carbonate, Di 2 (C 03 ) 8 +H 20 , or 
6 H 2 O 

Insol m H 2 O Only traces dissolve in < 32 
+Aq Insol in solutions of alkali carbon es 
or bicarbonates+Aq (Marignac, A ch 3) 
38 166 ) Very si sol in cone NH 4 CI+ q 
(Rose ) 

Insol in acetone (Naumann, B 1904, 7 
4329 ) 

+ 8 H 2 O (Cleve, Bull Soc ( 2 ) 43 363 


Didymium potassimn carbonate, Di 2 (CC 3 , 
K2CO3+4H2O 

Insol in H 2 O (Cleve, Bull Soc ( 2 ) 3 
363) 

+I 2 H 2 O (Cleve) 


Didymium sodium carbonate, 2 Di 2 (CC 3 , 
3Na2C03+9H20 
Ppt (Cleve ) 

Di 2 (C 08 ) 3 , 2 Na 2 C 03 + 8 H 20 Ppt (Cle ) 


Dysprosium carbonate, Dy 2 (C 03 ) 3 + 4 H 20 
Insol in H 2 O (Jantsch, B 1911, i 
1277) 


Erbium carbonate, EriOg, 2 CO 2 + 2 H 2 O 
Insol in H 0 (Hoglund ) 


Erbium sodium carbonate, Ei (CO 3 ) 
SNagCOg+SeHaO 
Efiiorescent Decomp by H 2 O 


Gadolimum carbonate, basic, Gd(OH)CO f 
H2O 

Ppt (Benedicks, Z anorg 1900, 22 4] ) 


Glucmum carbonate, basic, iGlO, CO 2 , 4G ), 
CO 2 , 5 G 10 , CO + 5 H 0 , (tc 
Not perceptibly sol in H O or 1120(^2 4 - 1 

Decomp by boiling H O 1 ^ i^ily sol in k ^ 
Sol in NH4 salts, and KOH, oi N i()H+ \ 

Sol m alk ill carbon itcs, (sp((i \ 
(NH 4 ) 2 C 024 -Aq (Vauqiulin) SI sol n 
IV2CO8+AC1 When solution in (N 114)20 U 
lb boiled, i moK basic cirboniitc is pp I 
(Rofac ) 


Glucmum carbonate, GlCOj+4H O 
Efflorescent bolin278ptb HO (Klat ), 
J pi 106 242 ) 

Insol in liquid NH, (Gore, Am Ch f 
1898, 20 828 ) 

No definite carbonate of glucmum exi s 
(Cameron, J phys Chem 1908, 12 572 ) 
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Glucimon potassimn carbonate, SGlCOa, 

2K2CO3 

Easily sol in H 2 O, but decomp by boiling 
(Debray ) Less easily sol in alcohol 

Indium carbonate, In2(C08)3 
Ppt Insol m K2CO3, or JSIaaCOa+Aq 
Sol m (NH 4 ) 2 C 03 +Aq (Winkler, J pr 

94 1) 

Iron (feme) carbonate, basic 

OFeaOs, CO 2 +I 2 H 2 O (Wallace, Chem 
Gaz 1868 410) 

3 Fe 203 , CO 2 -I- 4 H 2 O, and 8 H 2 O (Barrat, 
C N 1 110 ) 

+ 6 H 2 O (Wallace ) 

2Fe208 €024*1 J^HoO (Bother, Pharm 
J Trans (3) 4 576 ) 

Fe208, CO 2 (Parkmann, Sill Am J (2) 
34 321 ) 

These and other similar basic salts are ppts , 
easily decomp on standing into Fe 206 H 6 

Iron (ferrous) carbonate, FeCOs 
Insol mH20 

Sol in acids, even in H 2 C 03 4 -Aq 
See Carbonate, ferrous hydrogen 
Min Sidente Spathic ore SI attacked by 
dll acids Sol in H 2 CO 3 4 * Aq underpressure 
Insol inNH 4 Cl, orNHdNOs+Aq (Brett) 
+H 2 O SI sol in H 2 O, easily sol m acids, 
sol in H 2 C 03 4 -Aq 

Sol mNH 4 CH-Aq Sol in feme salts 4 - Aq 
with evolution of CO 2 and pptn of Fe 206 fi 6 
Soluble in an aqueous solution of cane sugar 


Solubility m salts +Aq free from CO 2 


Salt 

g salt per 1000 
k HaO 

1 1 of solvent 
dissolves 
g FeCOs 

NxCl 

151 2 

0 35042 

MgCl,+ 

()H/) 

2300 0 

4 2049 

N i2b04 

137 7 

0 70085 

4 -IOH 2 O 

sat It 4*14° 

0 93444 

MgS 04 + 

105 i 

1 4667 

VHiO 

s it it 4“ 18^ 

2 9334 

(P hl( it 

, Z h lektrochem 

1912, 18 728 ) 


100 pts H 2 C 034 'Aq dissolve 0 72 pt 
FeCOs (Wagner ) 

FeCOs dissolves m 1381 pts H 2 O saturated 
with CO 2 , under a pressure of 4-6 atmos- 
pheres (Wagner, J B 1867 135 ) 

1 1 HoO dissolves 6 1907 g FeCOs (pure) 
under a CO2 pressure of 2 atmos (Ehlert, 
Z Elektrochem 1912, 18 728 ) 


Solubility m various salts +Aq in presence of 
CO 2 under pressure of 2 atmos 



With CO of 2 atmos pressure 

Salt 

g salt ^^1000 

1 1 of solvent 
dissolves 
g FeCOs 

H 2 O 


6 1907 

NaCl 

50 

106 9 

175 6 

263 4 

351 2 


MgCU+ 

6HjO 

86 9 

700 0 

1150 0 

1437 5 

1725 0 

2300 0 

5 8403 

4 5553 

4 4587 

4 6934 

5 3975 

9 0524 

Na 2 S 04 

+IOH 2 O 

137 7 

sat at +14® 

7 9428 

9 5780 

MgS04+ 

7 H 2 O 

105 3 

sat at +18° 

6 2423 

7 3922 


(Ehlert, Z Elektrochem 1912, 18 728 ) 


A bicarbonate of ferrous iron is not formed 
under pressures of CO 2 up to 5 atmospheres 
at 0° (Cameron, J phys Chem 1908, 12 
571) 

Iron (ferrous) magnesium carbonate, FeCOa, 
MgCOs 

Mm Pibtomesite 

FeCOa, 2 MgC 03 Mm Me^ihte 


Iron (ferrous) potassium carbonate, 

FeK (C 03 ) 2 + 4 H 0 

Ppt Decomp byHoO (Reynolds Chem 
Soc 1898, 73 265 ) 


Iron (ferrous) hydrogen carbonate, 

FcH2(CO3)2(0 

Known only m aqueous solution 
By conducting CO 2 at ordinary pressure 
through H 2 O, in which Fe is suspended, a solu- 
tion contaimng 9 1 pts FeCOs to 10,000 pts 
H 2 O IS obtained (v Hauer, J pr 81 391 ) 


Lanthanum carbonate, La (C 08 ) 3 't'H 0, 
3H 0, and 8 H 2 O 

Insol in H2O C02+Aq dissolves traces 
Insol in (NH4) C03 4 'Aq 

Insol in acetone (Naumann, B 1904, 37 


4329) 

Mm Lanthanite 
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Lanthanum potassitim carbonate, La 2 (C 05 ) 3 , 
K CO3+I2H2O 

Sol m 30% KaCOg-hAq (Meyer, Z 
anorg 1904, 41 101 ) 

Lanthanum sodium carbonate, 2 La 2 (C 03 ) 3 , 
3Na2CO3-l-20H2O(?) 

Ppt Easily decomp fMeyer, Z anorg 
1904,41 102) 

Lead carbonate, basic, 2 PbC 03 , PbOaHa, 
SPbCOs, SPbOaHa, SPbCOa, PbOaHa, 
SPbCOa, PbOaHa 

Whit^ Le'’d Insol in H2O Nearly insol 
in HaCOs+Aq, even under pressure Sol in 
dll, insol in cone KOH+Aq Insol in 
normal, 01 acid alkali carbonates +Aa (Bott- 

®®Sol m cold dll NH.Cl+Aq (Brett ) 
PbCOs, PbOaHa Very si sol in H2O 
(Yorke ) 

2PbC03, PbOaHa 

Solubility IS less than 0 0002 millimol Pb 
in 1 liter H2O at 18® (Pleissner, C C 1907 , 

11 1056) 

When not exposed to air, sol in 32,000 
pts (NH4)2S04+Aq (0 2 g per 1 ), 26,000 
pts KNOg+Aq (0 2 g per 1), 23,000 pts 
CaCla+Aq (0 2g per 1 ), 4600 pts NH4NO3 
+ Aq (0 2 g per 1 ) , 4300 pts H2O sat with 
COo 

When exposed to air in beakers, sol in 
43,000 pts (^JH4)2S04-1-Aq (0 2 g per 1), 
43,000 pts KNOs+Aq (0 2 g per 1 ), 26,000 
pts CaCla+Aq (0 2 g per 1), 26,()00 pts 
NH4N03+Aq (0 2 g per 1 ), 4300 pts H2O 
sat with CO2 (0 2 g per 1 ) (Muir, Chem 
Soc 31 664 ) 

Insol in methyl acetate (Naumann, B 
1909 42 3790 ) 

3PbO, 4PbC03+2H20 Ppt (Stromholm, 
Z anorg 1904, 38 446 ) 

Lead carbonate, PbCOj 

Sol in 50,551 pts H2O at ordinary temp 
Sol in 23,450 pts HjO with little ammo- 
nium acetate, carbonate and free ammonia, 
and in somewhat less H2O, containing much 
ammonium nitrate with carbonate and free 
ammonia (Frescnius, A 69 124 ) 

Calculated from dectncal conductivity of 
PbCOg+Aq, 1 1 H2O dissolves ^ mg PbCOj 
at 10° (Kohlrausch ind Rose, Z phys Ch 

12 241 ) 

Solubility IS 0 0002 millimol Pb in 1 liter 
HaO it 1S° (Pleissner, C G 1907 , 11 1056 ) 
SI sol m HiO 1 5 X 10- * g an cont lined 
in 1 1 of sat solution at 20° (Bottgci, Z 
phvs Ch 1903, 46 604 ) 

E isily sol m acids, even HCiH/li, but not 
decomp by cone HNOg+Aq on iccount of 
insolubility of Pb(N03)2 m HNOj-f-Aq In- 
sol in a mixture of 1 pt H SO4 md 6 pts 
absolute alcohol, 01 m an ilcoholic solution 
of lacemic or tartaric acids 


Insol in H2C03 4'Aq (Jahn, A 28 117 ) 
Very si sol in H2C03-|-Aq, but solu m is 
prevented by traces of various salts Pun- 
nerman ) Sol m 7144 pts sat H 2 CO -Aq 
(Lassaigne, J ch m4d 4 312 ) H2O sa with 
CO2 under 4-6 atmos pressure dissolve only 
traces of Pb, 1000 pts of solution cont mng 
0 5 pt PbCOs (Wagner, Z anal 6 1 T ) 

Solubihty of PbCOs m H 2 C 03 H-A.q s 18° 


mg per 1 


CO 

PbCO< 

0 

1 75 

2 8 

6 

5 4 

7 

14 4 

8 2 

26 

9 9 

43 5 

10 9 

106 

15 4 

(Pleissner, C C 

1907,11 1056) 


Sol in NH 4 C 2 H 802 +Aq, and NH 4 C] Aq 
(Weppen, 1837 ) Sol in KOH-hAq, n ab- 
solutely insol at ord temp in an exc >s of 
K 2 CO 3 , or Na 2 C 03 +Aq, and still more >1 at 
100°, but absolutely insol in Nal DOs, 
KHCO 3 , or (NH 4 ) 2 C 03 -|-Aq (Rose ) nsol 
in NH 40 H- 1 -Aq, sol m KOH or NaOH Aq, 
decomp by boiling Ca(N 03 ) 2 -hAq ( rze- 
lius ) 

SI decomp (Persoz), not at all de >mp 
(Malaguti) by alkali sulphates +Aq 

Partially decomp by boiling with 1 SO 4 , 
Na2S04, (NH4)2S04, CaS04, M SO 4 , 

Na 2 HP 04 , NaNH 4 HP 04 , K 2 SO 3 , N SO 3 , 
(NH4)2S03, NasHPOa, Na2B407, K SO 4 , 
Na 3 As 04 , IV 2 C 2 O 4 , N I 2 C 2 O 4 , NaF, and 
K Cr 04 + Aq With the NH 4 salt« the 
decomp is complete (Dulong, Ad 82 
290) 

hasily hol m hot NH 4 Cl-fAq ( [-ett, 
Rost ) 

When 1 mol PbCO^ is boiUd with mol 
K 2 C O4, 15% of the PbCOj IS (l((oinp with 
I mol K CO^, 93 28% is ckcornp ( [ila- 
guti ) 

Not d((omp by K S ()4 + A(^ (Ros( ) 

Insol in liquid NI1{ (Im iiiklm, An Ch 
J 1898, 20 828 ) 

Sol in in iqiKous solution of U( it(b 
(Mcrcd, 1844) 

Insol in incth>l uititi (Niuinir , B 
1909, 42 U9() ) 

Not ppt<l in pi(S(ii(( of Ni (I it( 

(Spilh r ) 

Mm fc//cssd( 

Lead sodium carbonate, 4PhCO{, N i C i 

Insol in H 2 O (Bcizdiiis, Pogg 47 19) 

Lead carbonate bromide, PbCf)j, PbBr 

Insol in H () (Storer & Diet ) 
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Lead carbonate chlonde, PbCOs, PbCL 
Insol m H 2 O (Miller, Chem Soc (2) 8 
37) 

Min Phosgemte Easily sol in acids 


Lead carbonate iodide, PbCOs, Pbl 2 
Insol in H 2 O (Poggiale ) 


Lead carbonate sulphate, PbCOs, PbS 04 
Min Lanarkite Sol in HNOs+Aq with 
residue of PbS 04 

SPbCOs, PbS 04 Mm Leadhtlhie As 
above 

Lithium carbonate, L 12 CQ 8 

100 pts H 2 O dissolve 1 pt L12CO3 (Vau- 
quelin, A ch 7 284 ) 

100 pts H 2 O at 13° dissolve 0 769 pt 
L12CO3, at 102°, 0 778 pt L12CO3 (Kremers, 
Pogg 99 48 ) 

100 pts H 2 O, cold or hot, dissohe 1 2 pts 
Li 2 C 03 (Troost, A ch (3) 61 103 ) 

100 pts H 2 O dissolve 1 4787 pts at 16°, 
0 7162 pt at 100° (Draper, C N 66 169 ) 


100 pts H 2 O dissolve pts Li 2 C 03 at t° 


t 

Pts LiiCOi 

t° 

Pts L 12 CO 3 

0 

1 539 

75 

0 866 

10 

1 406 

100 

0 728 

20 

1 329 

102 

0 796 

50 

1 181 




0 79b pt IS dissolved it 102° in less than 
houi, and 0 955 in 1 hour (Beketow, J 
russ Soc 1884 591 ) 

Sit solution at 15° has sp gr 1 014, and 
(ont tins 1 g 1 1 CC){ to 70 g H 2 O, while solu- 
tion s it it 0° h IS sp gr 1 0168 and contains 
I g I 1 CO{ in 64 6 g H 2 O By long spon- 
t inoous ev ipoi it ion it 15° a solution can 
b( obt urud of 1 0278 sp gr containing 1 g 
LiCOi in 45 57 g H 2 O (Huckiger, Arch 
Phuin (i) 26 549 ) 

By boiling foi in inst int with H () a solu- 
tion IS obt iiind, which his sj) gr 1 0074 md 
cent tins Ig liCOitoHOg H/) (Iliicki- 
g(i,Ai(h Phuin ( i) 26 543) 

0 ll)S7 inol IS sol mil HO it 25° (Roth 
immd / i)bys C h 1909, 69 50 ) 

S it I 1 CO t -f- A(i c ont iins at 

<15° 75° 

0 72 1 ()S33%bywt I ijCOj 
( I schiig i IT, Z inoig 1<)14, 86 159 ) 


Sit solution boils at 102° (Kiemcis) 
More sol in CO +Aq thin in H 2 O 100 


pts sat C 02 4 *Aq dissolve 5 25 pts L12CO5 
(Troost ) See L1HCO3 
Sol in NH 4 salts +Aq 

Solubility in salts +Aq at 25° 


C= concentration of salt solution m g- 
eqmv per 1 

S==solubihty of L12CO3 m g-eqmv per 1 


Salt 

c 

S 

KNOa 

0 25 

0 3647 


0 50 

0 3688 


0 75 

0 3676 


1 00 

0 3656 


1 50 

0 3490 


2 00 

0 3268 

KCl 

0 10 

0 3553 


0 25 

0 3590 


0 50 

0 3782 


0 75 

0 3832 


1 00 

0 3835 


1 50 

0 3731 


2 00 

0 3558 

NaCl 

0 10 

0 3569 


0 25 

0 3691 


0 50 

0 3867 


0 75 

0 3956 


1 00 

0 3946 


1 50 

0 3901 


2 00 

0 3776 

K 2 SO 4 

0 25 

0 4028 

2 

0 50 

0 4356 


1 00 

0 4860 

NasSOi 

0 50 

0 4411 

2 

1 00 

0 4926 


2 00 

0 5534 

NH4CI 

0 10 

0 3902 


0 25 

0 4677 


0 50 

0 5659 


0 75 

0 6270 


1 00 

0 6810 


1 50 

0 7463 


2 00 

0 7739 


4 00 

0 7881 

(NIL) SO4 

0 25 

0 5059 

2 

0 50 

0 786^ 


1 (M) 

0 9804 


1 50 

1 109 


2 00 

1 174 

KClOi 

0 1 

0 ^500 


0 2 

0 r)70 


0 4 

0 k)l() 


(GtfFckcn, Z inorg 1905,43 19S ) 


Insol in liquid NIC (hi inklin Ain Ch 
J 1898, 20 828 ) 
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Solubility in organic compds -fAq at 25® 
Solubility m H2O at 25® = 0 1687 mols litre 

Solubility in organic compds -j-Aq 
at 25 ® — Continued 

Organic compd 

Normality of 
the solution 

Mol LiaCOa 
sol in 1 1 

Organic compd 

Normality of 
the solution 

Mol L O3 
sol JI 1 

Methyl alcohol 

0 250 

0 5 

1 0 

0 1604 

0 1629 

0 1394 

Thio-urea 

0 125 

0 250 

0 5 

1 0 

0 16 ^ 

0 16 5 

0 16 ) 

0 15 5 

Ethyl alcohol 

0 125 

0 250 

0 5 

1 0 

0 1614 

0 1555 

0 1417 

0 1203 

Dimethvl-pyrone 

0 125 

0 250 

0 5 

1 0 

0 15 > 

0 14 ) 

0 12 1 

0 09 > 

Propyl alcohol 

0 125 

0 250 

0 5 

1 0 

0 1604 

0 1524 

0 1380 

0 1097 

Ammoma 

0 125 

0 250 

0 5 

1 0 

0 It 3 

0 16 3 

0 1'=' 7 

0 14 3 

Tertiary amyl 
alcohol 

0 125 

0 250 

0 5 

1 0 

0 1564 

0 1442 

0 1224 

0 0899 

Diethylarmne 

0 125 

0 250 

0 5 

1 0 

0 U 3 

0 14 1 

0 15 3 

0 Qc r 

Acetone 

0 125 

0 250 

0 5 

1 0 

0 1600 

0 1515 

0 1366 

0 1104 

Pyridme 

0 125 

0 250 

0 5 

1 0 

0 1' 2 

0 1' 3 

0 L 7 

0 1( 1 

Ether 

0 125 

0 250 

0 5 

0 1580 

0 1476 

0 1300 

Pipendme 

0 125 

0 250 

0 5 

1 0 

0 1^ 4 

0 1^ 3 

0 1 0 

0 1( 9 

Formaldehyde 

0 125 

0 250 

0 5 

1 0 

0 1668 

0 1653 

0 1606 

0 1531 

Urethane 

0 125 

0 250 

0 5 

1 0 

0 1( 4 

0 1' 5 

0 1 7 

0 13 

Glycol 

0 125 

0 250 

0 5 

1 0 

0 1660 

0 1629 

0 1565 

0 1472 

Acetamide 

0 250 

0 5 

1 0 

0 1( 4 

0 1' 0 

0 1 8 

Glycenne 

0 125 

0 250 

0 5 

1 0 

0 1670 

0 1647 

0 1613 

0 1532 

Acetomtrile 

0 125 

0 250 

0 5 

1 0 

0 11 8 

0 16 

0 1 9 

0 1 8 

Mannitol 

0 125 

0 250 

0 5 

0 1705 

0 1737 

0 1778 

Mercuric cyanide 

0 125 

0 250 

0 H 7 

0 14 

Glucose 

0 125 

0 250 

0 5 

1 0 

0 1702 

0 1728 

0 1752 

0 1778 

(Rothmund, Z phys Ch 1909, 69 ^ 1 ) 

Insol in methyl acetate (Naum^ n, B 
1909, 42 3790), ethyl acetate (Nai lann, 

B 1904, 37 3601 ) 

Insol in acetone (Naumann, B 19 1, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Lithium hydrogen carbonate, L1HCO3 

100 pts H2O dissolve 5 501 pts c 1 3® 
(Bewad, B 17 406 R ) 

Sucrose 

0 125 

0 250 

0 5 

1 0 

0 1693 

0 1689 

0 1661 

0 1557 

Urea 

0 125 

0 250 

0 5 

1 0 

0 1686 

0 1673 

0 1643 

0 1605 
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Magnesium carbonate, basic, Mg 8 C 207 + 
3H20=3Mg0, 2 CO 2 + 3 H 2 O or 2MgCOs, 
M^ 2 H 2 + 2 H 20 (Fntzsche, Pogg 37 
310) 

Mrgnesia alba^ 3MgC08, Mg(OH) 2 + 
4 H 2 O, 4 MgC 03 , Mg(0H)2+5H20, or 

SM^Os, 2Mg(0H)2+7H20 
Very si sol m H 2 O Sol m 10,000 pts 
hot or cold H 2 O (Bineau ) 

Sol in 2500 pts cold, and 9000 pts hot 
H 2 O (Fyfe) 

Sol m H 2 O containing CO 2 
Very easily sol in acids 
Ea^y sol m dil HCl+Aq 
Easily sol m NH 4 sulphat^ nitrate, or suo- 
cinate+Aq, also in (NH 4 ) 2 C 08 +Aq (Witt- 
stein ) S<^ in cold Na 2 C 08 , K 2 CO 8 , JK 2 SO 4 , 
ECl, or KNOs+Aq (Longchamp) , also m 
NH 4 C 1 +Aq, separating out on heating 
(Vogd, J ir 7 455 ) Slowly sol in cone 
BaCh, CaCh, or ZnS 04 +Aq (Karsten ) 

Sol in MgS 04 +Aq (Dmong ) 

Sol in fernc salts 4-Aq with evolution of 
CO 2 and pptn of Fe206H6 (Fuchs ) 

Sol in boiling Co, Ni, Zn, Mn, or Cu 
nitrates or chlorides +Aq 
Mm Hydromagnesitej 4MgO, 3 CO 2 + 
4H2O 

4 - 10 H 2 O Sol m considerable amount in 
H 2 C 03 +Aq as MgH 2 (C 03 ) 2 +Aq (Engel, 
C R 100 911 ) 


Magnesium carbonate, MgCOa 
A? hydrous Insol m H 2 O 1 1 H 2 O dis- 
solved 106 mg MgCOa (Chevalet, Z anal 
8 91 ) Sol in 5071 pts H 2 O at 15° (Krem- 
ers) MgCOs combines with H 2 O to form 
MgC 03 -l- 3 H 20 , and + 5 H 2 O, which are less 
sol in H 2 O than anhydrous salt (Engel, 
C R 101 814) 

Very hydroscopic About 20 g are sol in 
1 1 H 2 O (Engel, C R 1899, 129 598 ) 

0 7156 g are sol in 1 1 H 2 O at 15° 

0 627 g are sol in 1 1 H 2 O at 15° with 
vapour piessure of CO 2 equal to zero 
6 977 grams aic sol mil H 2 O at 15° with 
vapour pressure CO 2 equal to 1 atmos 
(Treadwell and Reuter, Z anorg 1898, 17 
202 ) 

94 4 mg are sol in 1 1 of C 02 -free water 
(Gothe, Ch Z 1915, 39 306 ) 


Solubility 111 11^0 in equihbrium with 
Mg(HC 03)2 and CO 2 

System MgCOs, Mg(HC08)2 and CO 2 at 
30° C 


lotiil Mg 

Mju,asM^COd 

Mt as 

vl irro 

(gmrns p( r liter) 

(trams per liter) 

(fei >« 1 1 

0 02410 

0 01205 

0 01205 

0 13135 

0 06820 

0 06314 

0 16087 

0 08676 

0 07411 


Solubihty m H 2 O m equilibrium with 
Mg(HC 03)2 and CO 2 — Contiwued 

System MgCOs, MgCHCOs) and CO 2 at 
30° C 


Total Mg (gram 

Mg as MgCOs 

Mg as MgCHCOs ) 2 

atoms per liter) 

Per cent 

Per cent 

0 00100 

50 00 

50 00 

0 00545 

51 92 

48 08 

0 00667 

53 93 

46 07 


Total salts 
m solution 
Grams per 
liter 

MgCOs 

1 Mg(HC08)2 

Grams 
per liter 

Per cent 

Grems 
per liter 

Per cent 

0 1144 

0 6174 

0 7479 

0 0418 

0 2368 

0 3012 

36 5 
38 2 
40 3 

0 0726 

0 3806 

0 4467 

63 5 
61 7 
59 7 


In a solution near the saturation point and 
m eqmhbnum with atmospheric air upwards 
of 50 per cent of the magnesium is m the 
form of the normal carbonate When the 
solution IS brought m contact with the sohd 
phase, the proportion of the base combmed 
as normal carbonate falls to about 34 per 
cent, or lower (Cameron and Bnggs, J 
phys Chem 1901, 6 552-3 ) 

For solubihty m H2C08-l-Aq, see Magne- 
sium hydrogen carbonate 
Scarcely acted upon by HCl+Aq (Senar- 
mont ) 

The solubihty of MgCOs m NaCl+Aq 
when in contact with ordmary air mcreases 
with mcreasmg concentration of NaCl up 
to a maximum, and then decreases (Cam- 
eron and Seidell, J phys Chem 1903, 7 579 ) 


Solubihty of MgCOs in salts +Aq in eqmhb^ 
num with an atmosphere free from CO2 

NaCl+Aq, t=23° 


Weitht of 
liter of 
solution 

C rams 
NaCl per 
liter 

Grama 
MgCOs 
per liter 

Reacting 
w< ights 
NaCl 
per liter 

Reacting 
weights 
MgCOs 
per liter 

996 92 

0 0 

0 176 

0 000 

0 00210 

1016 82 

28 0 

0 418 

0 482 

0 00500 

1041 09 

59 5 

0 527 

1 025 

0 00630 

1070 50 

106 3 

0 585 

1 831 

0 00699 

1094 53 

147 4 

0 544 

2 539 

0 00650 

1142 48 

231 1 

0 460 

3 981 

0 00550 

1170 14 

272 9 

0 393 

4 701 

0 00470 

1199 28 

331 4 

0 293 

6 709 

0 00350 


(Cameron and Seidell, J phys Chem 1903,7 
585) 
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Sblubility of MgCOa msalts4-Aq — ConUnmd 


Na 2 S 04 +Aq, t=24'’ 


V eight of 
liter of 
solution 

Grams 
Na2S04 
per hter 

Grams 
MgCOs 
per liter 

Reacting 

wts 

Na2S04 
per hter 

Reacting 
wts MgCO 
per hter 

997 52 

0 00 

0 216 


0 00258 

1021 24 





1047 60 

54 76 

0 828 



1080 95 

95 68 

1 020 

■IMSyCT 

0 01219 

1133 85 


1 230 



1157 34 


1 280 

1 360 


1206 03 


1 338 



1223 91 


1 338 

1 973 


1241 99 

305 10 

1 388 

2 162 



t=35 5° 


Weight of 
hter of 
solution 

Grama 
Na2S04 
per hter 

Grams 
MgCOs 
per hter 

Reacting 
weights 
Na2S04 
per liter 

Reacting 
weights 
MgCOs 
per liter 

995 15 

0 32 

0 131 


0 00156 

1032 89 

41 84 

0 677 

0 296 

0 00689 

1067 23 

81 84 

0 753 

0 579 

0 00900 

1094 77 

116 56 

0 904 

0 826 

0 01080 

1120 38 

148 56 

0 962 

1 052 

0 01149 

1151 70 

186 70 

1 047 

1 323 

0 01251 

1179 82 

224 00 

1 088 

1 587 

0 01300 

1196 32 

247 20 

1 100 

1 751 

0 01314 

1236 62 

199 20 

1 130 

2 120 

0 01350 


(Cameron and Seidell ) 


Na 2 C 03 -{“Aq, t=25*^ 


Weight of 
liter of 
solution 

Grams 
Na COs 
per liter 

Grams 
MgCOs 
per liter 

Reacting 
weights 
NasCOs 
per hter 

Reacting 
w eights 
MgCOs 
per liter 

996 84 

0 00 

0 223 

0 000 

0 00266 

1019 89 

23 12 

0 288 

0 220 

0 00344 

1047 72 

50 75 

0 510 

0 482 

0 00620 

1082 47 

86 42 

0 879 

0 820 

0 01027 

1118 91 

127 30 

1 314 

1 209 

0 01570 

1147 66 

160 80 

1 636 

1 526 

0 01955 

1166 05 

181 90 

1 972 

1 727 

i 0 02357 

1189 38 

213 20 

2 317 

2 024 

0 02770 


(Cameron and Seidell ) 


Solubility m salts +Aq 


g salt added per litre 

ing MgCOs dissolved 
per litre 

0 0 

94 4 

0 585 g NaCl 

128 3 

1 17g “ 

134 4 

2 93 g 

120 95 

0 85 g NaNOs 

122 85 

1 70 g “ 

138 80 

4 25g “ 

137 20 


Solubility m salts +Aq — Conhnuec 


! 

g salt added per htre 

mg MgCOs diss 
per htre 

0 

805 g 

Na 2 S 04 , IOH 2 O 

145 

05 

1 

61 g 

(t 

162 

05 

4 

03 g 

tt 

150 

75 

0 

53 g Na2C03 



1 

06g 

(t 



2 

65 g 

tt 



0 

51 g MgClj, 6 H 2 O 

47 

0 

1 

02 g 

tt 

39 

5 

2 

55 g 

tt 

35 

3 


The solubihty of MgCOs in COjrfree ater 
IS mcreased by the addition of NaCl, N 
or Na2S04, IOH2O but decreased by the ddi- 
tion of NaaCOs or MgCU, 6H2O 

(Gothe, Ch Z 1915, 39 306 ) 

Insol m hqmd NHa (Franklin, An Ch 
J 1898, 20 828 ) 

Insol in acetone (Naumann, B 904, 
37 4329) 

Insol m acetone and in methylal 3id- 
mann, C C 1899, II 1014 ) 

Insol in methyl acetate (Nauman B 
1909, 42 3790), ethyl acetate (Nam inn, 
B 1904, 37 3601 ) 

Mm Magnesite Yery si attache by 
warm cone HCl+Aq 100 pts H2O di olve 
0 0027 pt , calculated as MgO (Lubav ) 
Solution in H2O contains 0 018 g M and 

0 065 g CO 2 per 1 at 20° (Wells, J A.m 
Chem Soc 1915, 37 1705 ) 

Solution in H2O contaimng 272 g FaCl 
per 1 contains 0 028 g Mg and 0 086 g CO2 
per 1 at 20° (Wells, J Am Chem Soc 
1915,37 1705) 

+H2O 

4-2H2O Decomp by suspension it H2O 
into basic salt (Engel, C R 100 911 
+3H2O Small quantities of this ss are 
wholly dissolved bv much H2O (Bine l ) 
The solution contains in 100 pts at— 

0° 6 5° 8° 16° 

015 0 153 0 155’ 0 179 pts MgCOg-f- IzO 
(Noigaard, 1860 ) 

Decomp by boiling H2O into a basic asol 
salt and CO2 100 pts IljO dissolve < 1518 
pt at 19° (Fritzschc, Pogg 37 304 ) 

Sol in 48 pts H2O, and decomp b\ arge 
amt (Fourcrov ) 

100 pts H2O dissolve 0 1518 pt at ] °, or 
sol m 658 pts H2O at 19° (Beckurts F B 
1881 212) 

100 pts H2O dissolve 0 0812 pt , calc ated 
as MgO (Lubavin, J russ Soc 24 3 ) ) 
Solution m H2O contains 0 36 g M and 

1 01 g CO2 per 1 at 20° (Wells, J Am 
Chem Soc 1915,37 1707) 

Solubihty in H2O sat with CO2 hai been 
determineci at 20°, 25°, 30°, 34° and 3< and 
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at CO 2 pressures corresponding with 0 5 to 
30 3% CO 2 in the gas phase (Leather and 
Sen, Chem Soc 1915, 108 (2) 13 ) 

Easily sol in acids even when dil 
Not decomp by 1 pt H2SO4+6 pts al- 
cohol, or by alcohohc solutions of glacial 
acetic, racemic^ or tartanc acids, but is Sowly 
decomp by alcohohc solution of citnc acid, 
or HNOs+abs alcohol (Butmi, 1827 ) 

100 pts NaCl+Aq (2 525%) dissolve 
0 1250 pt , calculated as MgO (Lubavin ) 
1% Na 2 C 03 +Aq, when mixed with 1% 
MgS 04 +Aq, cause no ppt , but 1 5-2% solu- 
tions ppt this salt (Brandes, 1825 ) 

More sol in NH4C1-|-Aq than CaCOa Sol 
in NH 4 N 08 +Aq, but less easily than in 
NH4C1+Aq 


Solubihty in KHCOg+Aq at t® 
Values are given m mol /litre 


K 

Mg 

Solid phase 

0 0 

0 0095 

MgCOs -j-SHsO 

0 0992 

0 0131 


0 1943 

0 0167 


0 3992 

0 0211 

labile 

0 2681 

0 0192 

MgCOs + 3 H 2 O d-MgCOs 



KHCOs-HHiO 

0 5243 

0 0097 

MgCOs KHCOs-KHsO 

0 6792 

0 0074 


0 9810 

0 0028 


0 0 

0 0087 

MgCOs +-3H20 

0 0985 

0 0115 


0 2210 

0 0149 


0 3188 

0 0175 


0 3434 

0 0181 


0 4216 

0 0205 

labile 

0 4985 

0 0207 


0 3906 

0 0196 

MfcCOs+dH O+MgCOs 



IvHC03-f-4H20 

0 5893 

0 0128 

Mf,( 0 , KIIOOs-flH 0 

0 6406 

0 0117 


0 7S8 

0 0089 


1 125 

0 0061 


0 0 

0 0071 

0 

0 1092 

0 0098 


0 2001 

0 0132(?) 


0 2811 

0 0142 


0 3704 

0 0]b> 


0 4847 

0 0177 


0 5807 

0 019S 


0 508^ 

0 ()1S4 

\UC()i| II 



KHCOj-f UE 0 

0 6231 

0 0153 

T\nCOT+4IIO 

0 8435 

0 0119 



ihe experiments were performed in such 
i way as to prevent, as far as possible, loss of 
CO from the solutions 
(Auerbach, Z Elektrochem 1904, 10 164 ) 

1 1 H 2 O, containing 6% MgS 04 + 7 H 20 and 


a httle NaCl, dissolves 5 g MgCOs (Hunt, 
Sill Am J (2) 42 49 ) 

More sol in cold alkah borates -f-Aq than 
m hot (Witts tern ) 

Sol m Na citrate +Aq 
+ 4 H 2 O Eflaorescent 
-{- 5 H 2 O Two modifications 
a Plates Sol in 600 pts H 2 O at 0-7®, 
solution gradually separates out MgCOs + 
2 H 2 O HaCOs+Aq sat at 3-4 atmos pres- 
sure dissolves 9% at 0-4® MgS 04 +Aq dis- 
solves 4% moist salt at 3-4°, and it is 
easily’’ sol in Na2C08, or NaHCOa+Aq 
(Norgaard ) 

jS Prisms More efflorescent than a Sol 
in 600 pts H 2 O but not m MgS 04 , or Na 2 C 08 
-f-Aq Both forms are decomp bv boihng 
H 2 O (Norgaard) 

Magnesium hydrogen carbonate, 

MgH2CCO8)2(0 

Known only m solution 
1 1 H 2 C 08 -l-Aq sat at 1 atmos pressure 
dissolves 23 5 g MgCOs (Bmeau ) 

1 1 carbomc acid water dissolves 0 115 g 
magnesite at 18° and 0 75 m pressure 
(Cossa, B 2 697) 

1 pt MgOOa issolves m H2O saturated 
with CO 2 at 5® and a pressure of — 

1 2 3 4 5 6 atmospheres 

in 161 144 134 100 7 110 76 pts H 2 O 
(Merkel, Techn J B 1867 213 ) 

H 2 C 03 -l-Aq sat at 3-4 atmos pressure 
and 0-4° dissolved 9% MgCOs -f-5H20 
(Norgaard ) 

MgCOs-hSHzOissol in 72 4 pts H 2 CG 3 + 
Aq sat at 20° and ord pressure, 30 5 pts 
H 2 C 034 -Aq sat at 2 atmos pressure, 26 0 
pts HsCOs+Aq sat at 3 atmos pressure, 
21 1 pts H 2 C 03 +Aq sat at 4 atmos pres- 
sure, 17 OQ pts HsCOs-hAq sat at 5 atmos 
pressure (Beckurts, J B 1881 212 ) 


1 H2O sat with CO 2 at p pressuie and t° 
dissolves g MgC^Os 


1) 

iitnlos 

t 

K 

M^COs 

P 

irini 


MgCOs 

1 0 

19 5 

27 79 

751 

13 4 

28 45 

2 1 

19 5 

33 11 

760 

19 5 

25 79 

3 2 

19 7 

37 3 

7b2 

29 3 

21 95 

4 7 

19 0 

43 5 

764 

4b 

15 7 

5 0 

19 2 

46 2 

764 

()2 

10 4 

6 2 

19 2 

48 51 

765 

70 

8 1 

7 5 

19 5 

51 2 

765 

82 

4 9 

9 0 

18 7 

56 5) 

765 

91 

2 4 




7b5 

100 

0 0 


(Engel and Villo, C R 93 34 ) 


The low figures of other observers are due 
to then using basic carbonates By very care- 
ful expenmencs it was found that 1 1 H 2 O 
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sat with CO2 at 1 atmos pressure and t® dis- 
solved the following amts of MgCOs 


B 


m 

mi 

n 

g 

MgCOs 

3 6 

^ 35 6 

18 

22 1 

40 

22 1 

12 

, 26 5 

30 

15 8 

50 

9 5 


(Engel, C R 100 444 ) 


1 9640 g are sol 1 1 H2O at 15° (Tread- 
well and I euter, Z anorg 1898, 17 202 ) 
MgH2(C08)2 IS not stable except in the 
presence of free CO 2 

At 15° and 760 mm , a solution havmg 
the partial pressure of CO2=0, contains 
1 9540 g MgH2(COs)2 and 0 7156 g MgCOs 
per hter (Treadwell and h euter, Z anorg 
1898, 17 204 ) 


Solubihty m NaCl+Aq at 23°C m eq 
num with an atmosphere of CO2 


g NaCl per liter 

g Mg(HC03)2per 

7 0 

30 64 

56 5 

30 18 

119 7 

27 88 

163 9 

24 96 

224 8 

20 78 

306 6 

10 75 


(Cameron and Seidell, T phys Chera 
7 582) 


Solubihty in Na2S04+Aq at 23° C in eq 
num with an atmosphere of CO 2 


Strength of NasSOi+Aq 

g Mg(HC08)2in 100 

0 0 

1 463 

12% 

1 916 

saturated 

1 612 


hb- 


er 


103, 


hb- 

m 


Solubility of MgH2(C03)2 m H2O contaimng 
carbomc acid, at 15° 


% carbonic acid in 
the gas at 0® and 

760 mm 

partial pressure 

I mm Hg 

mg free CO 2 

0 ® 

bO H 

mg MgCOs in 

100 cc of the 
solution 

mg Mg 

18 86 

143 3 

119 0 

1210 5 


201 6 

5 47 

41 6 

86 6 

1210 5 


201 6 

4 45 

33 8 

223 5 

1210 5 


201 6 

1 54 

11 7 


1076 6 

77 3 

201 6 

1 35 

10 3 


762 9 

76 5 

149 2 

1 0/ 

8 2 


595 2 

80 7 

122 4 

0 62 

4 7 


366 3 

70 1 

86 5 

0 60 

4 G 


341 7 

75 8 

78 8 

0 33 

2 5 


263 2 

74 8 

65 5 

0 21 

1 6 


222 9 

77 1 

59 4 

0 14 

1 1 


216 9 

71 0 

56 6 

0 03 

0 3 


203 6 

71 1 

54 5 




203 3 

68 5 

53 6 




196 0 

70 2 

52 9 




203 6 

62 5 

52 0 




195 4 

61 6 

51 1 




195 4 

64 1 

51 8 


(Treadwell and E euter, Z anorg 1898, 17 
200 ) 


No bicarbonate of magnesium is formed 
under pressures of CO2 up to five atmos- 
P^^res^atO (Cameron, J phys Chem 1908, 

A critical analysis and recalcLlation of 
results of Engel and others is given bv 
(J Am Chem Soc 1916, 37 

aUUI j 


(Cameron and Seidell ) 

Magnesium potassium carbonate, 
MgK2(Cf08)2-f-4H20 

Quickly decomp by cold H2O (De He. 
A ch (3) 33 87 ) 

Ppt Decomp byH20 (Reynolds, C m 
Soc 1898, 73, 264 ) 

MgK!H(C03)2+4H20 Insol m H2O 


dissolve (Berzehus ) 


3Ut 

ar 

ich 


Magnesium rubidium hydrogen carbo ite, 
MgRbH(C08)2+4H20 
Decomp in the air (Erdmann, A 97. 
294 75 ) » ^ . 

Magnesium sodium carbonate, MgCO 
NaaCOs ^ 


Quickly decomp with H2O 
h (3) 33 89 ) 

+I5H2O (Norgaard ) 


(DevilL A 


ride, MgCOa, NasCO#, NaCl 
Decomp by H 0 (do Schiilten, C 


^m&nent Practically insol inHaO 
in H2C08-hAq and in acids generally 
1 1 H2O dissolves 0 065 g at 25° (A 
and Valla, Att Accad line 1911 20 II 

1910^43 ^^4^)^^^ acetate (Naumann 

Min Rkodochrosile 

or IH2O Insol m H2O So 
acids Sol m HaCOsJ-Aq 1 pt Mr 


i lo- 


R 


)Ol 

no 

6 ) 

^h 

B 


in 


requires 2000 pts HaCO^+Aq for solu on 
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(Lassaig:De ) Sol id 7680 pts H 2 O, and 3840 
pts H 2 O containing CO 2 (JaJin) When 
freshly precipitated is sol m NH 4 salts-fAq 
(Wittstein ) Not more sol in H 2 O contain- 
ing Na 2 COs or K 2 COS than m pure H 2 O 
(Ebelmen ) Insol m NH 4 CI, or NH 4 N 08 "f- 
Aq (Brett ) 

Sol in feme salts +Aq, with evolution of 
CO 2 and pptn of Fe 2 C 6 H 6 (Fuchs ) 

Not pptd m presence of Na cifcrate 
(Spiller } 


Manganous potassium carbonate, 
MnK2(C08)2+4H20 


very si sol in Na 2 COs+Aq, sol m warm 
NH4C1+Aq, and KCN+Aq (Rose ) 

Not pptd in presence of Na citrate (Spil- 
ler ) 


Nickel carbonate, N 1 CO 3 
1 1 HoO dissolves 0 0925 g at 25% 
(Ageno and Valla, Att Accad Lmc 1911, 
20, II 706 ) 

Not attacked by cold cone HCl, or HNO* 
H-Aq (Senarmont, A ch (3) 30 138 ) 
+ 6 H 2 O Sol m acids (Deville, A ch 
(3) 36 446 ) 

See also Carbonate, mdeel, basic 


Ppt Decomp by H 2 O alone 
SI sol in Mn(C 2 H 802 ) 2 +Aq or K 2 C' 03 “f 
Aq (Reynolds, Chem Soc 1898, 73 264 ) 


Manganous carbonate hydroxylamme, 
4 MnC 03 , 3NH3O+2H2O 
Ppt Sol in acids (Goldschmidt and 
Syngros, Z anorg 6 138 ) 


Mercurous carbonate, Hg 2 C 03 
Ppt Decomp by hot H 2 O Sol m hot or 
warm NH 4 C 1 - 1 -Aq, but less easily than mer- 
curic carbonate, less sol in NH 4 N 08 +Aq 
(Brett, 1837 ) 

SI sol m K 2 COj+Aq, partially sol with 
decomp mNH 40 H-f-Aq (Wittstein) 


Nicke^^ssium carbonate, N 1 CO 3 , K 2 CO 8 + 


Ppt (DeviUe, A ch (3) 33 96 ) 
NiC 08 ,KHC 08 + 4 H 20 Decomp by H 3 O, 
but may be washed by KHCOs+Aq without 
decomp (Rose, Pogg 84 566 ) 


Nickel sodium carbonate, NiCOs, Na 2 C 03 4‘ 
IOH 2 O 

Ppt (Deville ) 


Nickel carbonate hydroxylamme, 2 Ni(OH) 2 , 
4 N 1 CO 3 , 5NH20H-i-7H20 
Ppt (Goldschmidt and Syngros, Z anorg 
1894,6 143) 

2Ni(OH)2, 4 N 1 CO 3 , 6 NH 2 OH+ 6 H 2 O 
Ppt (Goldschmidt and Syngros ) 


Mercuric carbonate, basic, 4HgO, CO 
Can b< washed with cold H 0 without de- 
(omp (Millon, A ch (3) 19 368) 

3HgO, CO 2 Insol in cold H 2 O Sol in 
C02+Aq, si sol in K COg+Aq Easily sol 
111 Nll 4 Cl-hAq (Btr/clius ) 


Palladious carbonate, PdCOg, 9Pd04- 
IOH 2 O 

Insol in H 2 O, partly sol in NH 40 H-i-Aq, 
si sol in Na 2 C 03 H-Aq, sol in acids (Kane, 

1842) 


Neodymium potassium carbonate, Nd 2 (C 03 ) 3 , 
K 2 ( O 3 + 12 TI O 

l>r)t Sol in 30% KjCOsH-Aq (Moyer, 
/ anoig 1004,41 105) 


Neodymium sodium carbonate, 2 Nd 2 (C 03 ) 3 , 
3Na2CO3+22H2O(0 


Potassium carbonate, K 2 CO 3 

Deliquescent Very sol in H 0 with evolu* 
tion of heat 


Sol in 1 05 pts H O ut i 0 Obi pt at ( 
pt nt 12 f» 0 747 pt at 2b and (J 190 pt 
(Osann ) ^ ^ 

Sul in 0 922 pt H O at 15 (Gcilach ) 

Sol mlpt HO (\;bl) 

100 pts H(>ntl5o flisolvi 11)0 pts K C (). 
Di( t ) 


0 900 
It 70 


(lire s 


Ppt lastly d( corrip 
Si sol in cone NaGOg+Aq 
uiorg 1004, 41 106 ) 


Nickel carbonate, basic, 3NiO, CO 2 + 5 H 2 O 
Min ZaraliU I i&ily sol in HCl+Aq 
Pptd nickel carbonate is a basic ^It 
varviiic composition Insol in H 2 O or H 2 C - , 
+Aa Sol in acids Sol in (NH 4 ) 2003 -pAq 


Solubility in 100 pt® H 2 O at 


1° 

Us 

K 2 CO. 

1 

Pts 

K CO 3 

t 

l^’ts 

K CO 3 

0 

83 12 

40 

106 20 

80 

134 25 

10 

88 72 

50 

112 90 

90 

143 18 

20 

94 06 

60 

119 24 

100 

153 66 

of 30 

"4- 

100 09 

70 

127 10 

135 

205 11 


(Poggiale, A ch (3) 8 468 ) 
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Solubility in 100 pts HitO at t° 


t® 

Pts 

KCOs 

t° 

Pts 

K COa 

t® 

Pts 

KCOs 

0 

89 4 

46 

119 

91 

148 

1 

94 

47 

120 

92 

149 

2 

97 

48 

120 

93 

150 

3 

100 

49 

121 

94 

151 

4 

102 

50 

121 

95 

151 

5 

104 

51 

122 

96 

152 

6 

105 

52 

122 

97 

153 

7 

1C6 

53 

123 

98 

154 

8 

107 

54 

124 

99 

155 

9 

108 

55 

124 

100 

156 

10 

109 

56 

125 

101 

157 

11 

109 

57 

125 

102 

158 

12 

109 

58 

126 

103 

159 

13 

110 

59 

127 

104 

160 

14 

110 

60 

127 

105 

161 

15 

110 

61 

128 

106 

162 

16 

111 

62 

128 

107 

163 

17 

111 

63 

129 

108 

164 

18 

111 

64 

130 

109 

166 

19 

111 

65 

130 

no 

167 

20 

112 

66 

131 

111 

168 

21 

112 

67 

132 

112 

169 

22 

112 

68 

132 

113 

171 - 

23 

112 

69 

1 133 

114 

172 

24 

112 

70 

133 

115 

173 

25 

113 

71 

134 

116 

175 

26 

113 

72 

135 

1 117 

176 - 

27 

113 

73 

135 

118 

178 , 

28 

113 

74 

136 

119 

179 ^ 

29 

114 

75 

137 

120 

181 " 

30 

114 

76 

137 

121 

182 

31 

114 

77 

138 

122 

184 

32 

114 

78 

139 

123 

185 

33 

115 

79 

139 

124 

187 

34 

115 

80 

140 

125 

188 

35 

115 

81 

141 

126 

190 

36 

115 

82 

141 

127 

191 

37 

116 

83 

142 

128 

193 

38 

116 

84 

143 

129 

195 

39 

116 

85 

144 

130 

196 

40 

117 

86 

144 

131 

198 

41 

117 

87 

145 

132 

200 

42 

117 

88 

146 

133 

201 

43 

118 

89 

147 

134 

203 

44 

118 

90 

147 

135 

205 

45 1 

119 






(Mulder, Scheik Verhandel 1864 97 ) 
112g aresol mlOOg H2Oat20‘’ (Frank- 
Forter, J Am Chem Soc 1914,36 1106) 


K COs 

^P fer 

K CO^ 

Sp gr 

0 489 

1 0048 

11 748 

1 1282 

0 979 

1 0098 

12 727 

1 1400 

1 9o8 

1 0108 

13 706 

1 1520 

2 9i4 

1 0299 

14 085 

1 1642 

3 91b 

1 0401 

1 ) 604 

1 1766 

4 S9o 

1 OoOo 

16 643 

1 1892 

D 874 

1 0011 

17 622 

1 2020 

b 8od 

1 0719 

18 601 

1 2150 

7 832 

1 0S29 

19 580 

1 2282 

8 Sll 

1 09^0 

20 o39 

1 2417 

9 790 

1 10o2 

21 o38 

1 2554 

10 “’09 

1 llbb 1 

22 517 

1 2694 


gr of KiCOs+Aq at 15 ® — Coritinued 


% K COs 

Sp gr 

1 % K COa 

Sp 

r 

23 496 

1 2836 

33 2SO 

1 

1) 

24 47o 

1 2980 

34 265 

1 ^ 

30 

25 454 

1 3078 

35 244 

1 ^ 

47 

26 432 

1 3177 

36 223 

1 

fii 

27 412 

1 3277 

37 202 

1 4 

84 

28 391 

1 3378 

38 181 

1 4 

34 

29 360 

1 3480 

39 100 

1 4 

>6 

30 349 

1 3585 

40 139 

1 4 

30 

31 328 

32 807 

1 3692 j 

1 3803 

40 o04 

1 4 

L2 


(Tiinnerman ) 


Sp gr and boiling point of I\2C03+Aq 


% 

K 2 CO 3 

Sp 

gr 

B 

pt 

% 

K 2 CO 1 

Sp 

gr 

B 

4 

7 

1 

0 

CD 

100 

56® 

43 3 

1 

46 

109 

9 

0 

1 

11 

100 

56 

45 S 

1 

50 

in 

13 

2 

1 

15 

101 

11 

48 S 

1 

54 

112 

16 

8 

1 

19 

101 

11 

52 1 

1 

58 

114 

20 

5 

1 

22 

101 

66 

56 0 

1 

63 

110 

24 

0 

1 

25 

102 

22 

60 4 

1 

70 

117 

27 

3 

1 

28 

102 

78 

65 5 

1 

SO 

119 

30 

5 

1 

31 

103 

33 

71 S 

1 

95 

122 

33 

6 

1 

34 

104 

44 

79 2 

2 

15 

125 

36 

2 

1 

38 

105 

56 

88 4 

2 

40 

129 

39 

0 

1 

41 

107 

22 

100 0 

2 

60 

137 

41 

7 

1 

44 

108 

33 






(Dalton ) 


Sp gr of K 2 COs-j-Aq at 17 S'* 


% 

KCOs 

Sp gr 

K^Oz 

Sp of 

% 

K2CO3 

Sp 

1 

1 

009 

19 

1 

182 

36 

1 

3 

2 

1 

018 1 

20 

1 

192 

37 

1 

3 

3 

1 

027 

21 

1 

203 

38 

1 

3 

4 

1 

036 

22 

1 

213 

39 

1 

4' 


1 

045 

23 

1 

224 

40 

1 

4 

6 

1 

054 

24 

1 

235 

41 

1 

4 

7 

1 

064 

25 

1 

245 

42 

1 

4 

8 

1 

073 

26 

1 

256 

43 

1 

4' 

9 

1 

082 

27 

1 

267 

44 

1 

4< 

10 

1 

092 

28 

1 

278 

45 

1 

4 

11 

1 

102 

29 

1 

289 

40 

1 

1? 

12 

1 

112 

30 

1 

300 

47 

1 

5( 

13 

1 

122 

n 

1 

312 

4S 

1 

5] 

14 

1 

132 

32 

1 

323 

49 

0 

5 

15 

1 

141 

33 

1 

334 

50 

1 

5-1 

16 

1 

151 

34 

1 

345 

51 

1 

5f 

17 

1 

161 

35 

1 

357 

52 

1 

51 

18 

1 

172 








% K COj 


40-50 

30-40 

20-30 

10-20 


( ( 


0 0007 
0 0005 
0 0003 
0 0002 


4 ® 

1 

S 

4 
1 

5 


(Hagei, Comm 1883 ) 

The sp gr inci eases ox diminishes b( twe 
8° and 20° by a decrease or increase of tcir 
of 1° by the following amounts — 


(Hager ) 
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Sp gr of K2C08+Aq at 16° 


% K CO 3 


% IV2C03 

Sp gr 

1 

1 00914 

28 

1 27893 

2 

1 01829 

29 

1 28999 

3 

1 02743 

30 

1 30105 

4 

1 03658 

31 

1 3126i 

5 

1 04572 

32 

1 32417 

6 

1 05513 

33 

1 33573 

7 

1 06354 

34 

1 34729 

8 

1 07396 

35 

1 35885 

9 

1 08337 

36 

1 37082 

10 

1 09278 

37 

1 38279 

11 

1 10258 

38 

1 39476 

12 

1 11238 

39 

1 40673 

13 

1 12219 

40 

1 41870 

14 

1 13199 

41 

1 43104 

15 

1 14179 

42 

1 44388 

16 

1 15200 

43 

1 44573 

17 

1 16222 

44 

1 46807 

18 

1 17243 

45 

1 48041 

19 

1 18265 

46 

1 49314 

20 

1 19286 

47 

1 50588 

21 

1 20344 

48 

1 51861 

22 

1 21402 

49 

1 53136 

23 

1 22459 

50 

1 54408 

24 

1 23517 

51 

1 55728 

25 

1 24575 

52 

1 57048 

2() 

27 

1 25081 

1 20787 

52 024 

1 57079 


(Gcrladi, Z -xml 8 279) 


►Sp of K COa+Aq at 15° 


K ( ( » 

Sp , j 

K ( Oa 


’) 

1 0119 

50 

1 3002 

10 

1 ()<)19 

40 

1 4170 

20 

1 1<)2() 

50 

1 5428 


( Kohli ui‘'( li, W \rm 1879 1 ) 


( ()i } \(j (ont iiiun^, i0% K2CO3 boils at 

100 S 

K M >3 i \(i toil! nmii^ 20 %; boils at 

102 2 

K ( ()| 1 \<i (out uMin^ i()%i K COt boils it 

101 ) 

K ( 0 i \(i (oiit umti^ 10 % KjCOa boils at 
lOS I) 

K ( <)j 1 \(i (out " 10 %, KiCOa boils at 

ir. 2 

((oil i( h ) 


Sit K COi 1 \(i ( out uiun^ 15S pts K^COa 
to 100 pts H Ofoiins i ( rust at 120 °, hi{j:host 
tdiip ol)S(i\(<l 1>10 ((rdliicli, / lual 26 
127 ) 


B -pt of K2C08+Aq containing pts K2CO< 
to 100 pts H2O G= according to Ger- 
lach (Z anal 26 459), L = according to 
Legrand (A ch (2) 69 438) 


B pt 

G 

L 

101° 

11 5 

13 

102 

22 5 

22 5 

103 

32 

31 

104 

40 

38 8 

105 

47 5 

46 1 

106 

54 6 

53 1 

107 

61 

59 6 

108 

67 

65 9 

109 

73 

71 9 

110 

78 5 

77 6 

111 

1 83 5 

83 0 

112 

88 5 

88 2 

113 

93 5 

93 2 

114 

98 5 

98 0 

115 

103 5 

102 8 

116 

108 5 

107 5 

117 

113 5 

112 3 

118 

117 5 

117 1 

119 

122 5 

122 0 

120 

127 5 

127 0 

121 

132 5 

132 0 

122 

137 5 

137 0 

123 

142 5 

142 0 

124 

147 5 

147 1 

125 

152 5 

162 2 

126 

158 

157 3 

127 

163 5 

162 5 

128 

169 5 

167 7 

129 

176 5 

172 9 

130 

181 5 

178 1 

131 

187 6 

183 4 

132 

193 5 

188 8 

133 

199 5 

194 2 

133 3 

134 

135 

202 5 

199 6 

205 0 


When K2C03+Aq is sat with NHg, two 
layers form When K2CO8 is added to 
Nn40H+Aq, it dissolves with formation of 
two layers and evolution of NHs The same 
takes place ilso when sat K2G03-{-Aq and 
NH40KH-Aq are brought together (Girard, 
Bull Soc (2) 43 552 ) 


Solubili ty of K CO 3 +KIICO 3 in H 2 O at 0° 


{, 1 < I too ct S( liitiun 1 

gr 

Wi( 0 

KIK O3 

0 0 

21 2 

1 133 

11 8 

15 3 

1 182 

lb 7 

12 6 

1 200 

s 

10 3 

1 241 

34 0 

7 6 

1 298 

43 0 

5 9 

1 350 

51 () 

4 9 

1 398 

60 5 

3 8 

1 448 

81 4 

0 0 

1 542 


(h ngel A ch 1888, (6) 13 348 ) 
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Equihbnum between KjCOj and KHCOj m 
H 2 O and in contact with the air Sys- 
tern KsCOj, KHCO 3 , and CO 2 at 25® 0 


Grams 
atoms K 
per liter 

Amount of 
solution 
used for 
titration 
cc 

Amount K 
combmea 
as K2CO3 
Per cent 

Amount K 
combined 
as KHCOs 
Per cent 

0 393 

5 

77 5 

22 5 


5 



0 553 

2 

83 9 

16 1 


5 



1 025 

2 

86 8 

13 2 


2 




2 



1 865 

2 

91 4 

8 6 


2 



2 820 

2 

89 0 

11 0 


2 



3 710 

2 

88 6 

11 4 


2 



4 310 

1 

89 6 

10 4 


1 



5 695 

1 

88 7 

11 3 


1 




(Cameron and Bnggs, J phys Chem 1901, 
6 546 ) 


Solubility of KjCOj+NajCOa m H 2 O at 
25° 


g per 100 g 
solution 

g per 100 g 
HO 1 


0 

0 

>4 

6 

0 

s 

IvCOa 

0 

0 

si 

Solid pliihc 

52 82 

0 

112 

0 

K C()i2H 0 

52 0 

1 0 

no 7 

2 2 


50 7 

2 r> 

108 7 

» 7 


40 0 

4 b 

10; 5 

10 0 

KAC),2H O+Nm CO. 

K COs i2ir 0 

46 5 

4 3 

04 0 

S 8 

Nh C Oi K CO 12H 0 

40 2 

5 2 

04 S 

10 (> 


41 0 

6 i 

77 0 

11 s 


37 7 

7 0 

(>8 i 

12 <) 


31 0 

10 5 

n 0 

17 0 


20 8 

11 i 

50 ; 

10 1 


2, 2 

14 1 

n 4 

2i 2 


22 4 

10 0 

3f) s 

27 i 


10 8 

18 7 

i2 1 

ii) i 


to 1 

10 7 

U 2 

i2 1 


15 1 

23 2 

24 , 

M <) 

Vii C O. K ( 0, 1211 0 
+ Na C Oi lOH 0 

14 5 

22 8 

23 1 

1(» 4 

N 1 C O. lOII ( ) 

10 S 

22 7 

1() 2 

U 0 


10 7 

22 4 

U) 0 

n , 


4 7 

0 

21 0 

22 71 

() 1 

0 

2<> S 

20 17 



(Osaka, J 1 ok Chem Soc 1911, 32 870 ) 


Solubility of K 2 C 0 t+Na 2 C 03 in H 2 O a !42° 


In 1000 

cem H 0 

Solid phase 

NaaCOs 

K2CO3 

28 35 


NaaCOs 

354 2 

150 03 

tc 

369 7 

226 6 

tt 

363 0 

243 5 

Na 2 C 03 , K 2 CO 3 6 I 

330 8 

282 7 

tt 

273 8 

344 9 

tc 

187 2 

483 9 

cc 

130 0 

921 5 

tt 

137 9 

982 6 

tt 

112 3 

1074 0 

Na^CO,, KsCO, 6H 
NajCO, 

95 2 

1085 1 

CC 

25 5 

1108 6 
1125 7 

KaCOs 

tt 


(Kremann and Zitek, M 1909, 30 3 r ) 


Solubility of K 2 C 03 +Na 2 C 03 in H 20 10° 


In 1000 

cem H 0 

Solid phase 

Na COb 

K CO3 

119 8 


Na2C03 

176 4 

354 1 1 

tt 

108 


tt 

61 19 

0052 0 
1084 0 

Na2CO,, K2CO 
K2CO8 


1 1 of tin solution ( onl nos 


Mol K rOa 

Mol KNO. 

0 00 

J 217 

0 59 

2 ()2 

1 

1 <)7 

2 10 

1 10 

2 70 

1 11 

i 58 

0 7<) 


In 1 (}()() 

III HO 

s ii 1 piit 1 < 

KNOi 

K ( ( ) . 

208 9 

26 62 

1071) 0 
10S4 0 

KNOs 

KNO 3 K G( 
K 2 CO 3 


(Kremann and Zitek, M 1009, 30 3 {) 


Solubility of Iv2C03+KN’0j in II2O at 5 2® 


(louun, G U 1000,131 ) 


Solubility of K COaH KNOi in 11 () 10® 


(Kremann ind Zitek, M 1000,30 3 )) 







CARBONATE, 


SolubUity of KaCO.+KNO. m H.O at. OA o.° 


In 1000 com HaO 

in XI2V.# at z 

Solid phase 

KNOa 

KCOa 

376 85 
285 00 

130 3 

KNO 

tt 

161 67 

348 4 

(t 

141 80 

371 9 

ct 

73 04 

688 1 

ti 

38 78 

878 3 

tt 

31 11 

/rr 

1112 2 

KNOs, KjCO, 


(Kremann and Zitdc, M 1909, 30 316 ) 
Solubility of KiCO,+KCl m H,0 at SO” 


KsBo> 


1 XU. xj.2^ «<U 0\J 

Solid phase 

53 27 

0 

KjCOs IJ^jO 

52 22 

1 03 

K 2 CO 8 IKHO+KCl 

51 66 

1 07 

KCl 

1 64 

26 22 

KCl 

0 

^ A,-.. 

28 01 

tt 


* Author gives intermediary data 


(de Waal, Dissert 1910 ) 

Solubility of KjCOa+KOH m H,0 at 30° 

% koh 

% K 2 CO 3 

Solid phase 

55 75 

0 

KOH 2H2O 

55 14 

2 05 

KOH 2H20+KsC03 I 14H2O 

53 77 

He 

2 so 

KsCO, IMH 2 O 

0 

He A,-. 

53 27 

KjCO, IJiHjO 


* Author gives intermediary data 
(de Waal, Dissert 1910 ) 


Insol m liquid NH3 (Franldin, Am Ch 
J 1898, 20, 828 ) 

Sol in 9 pts alcohol of 17® B Insol m 
absolute alcohol 

Not decomp by 1, pt H2SO4+6 pts ab- 
solute alcohol Not decomp bylpt HNO3+ 
b pts absolute alcohol Not decomp by an 
alcoholic solution of HCl, oxahc, racemic, tar- 
taric, or glacial acetic acids, but is decomp by 
alcoholic solution of citric acid 


Solubility in methyl alcohol Composition of 
liquids m equilibrium with solid K2CO3 
at t® 



Upp( r 1 1 \ 

( r 

1 I owe r layer 









D 



0 

q 



0 

tc 

C 

C 

w 

Q 


hd 

c 

s 

2 

0 

w 

1 

1 " 


r 

1- 

1 


~30 

21 7 

42 2 

lb 1 




-20 

H S 

52 1 

34 1 




20 

12 4 

1 


44 2 

8 2 

47 6 

0 

7 6 

6b 3 

2b 1 

46 3 

6 7 

47 

0 

7 4 



46 6 

6 6 

46 8 

+ 17 

6 2 

60 6 

24 2 

48 3 

5 7 

46 

35 

5 0 

72 0 

22 1 


4 3 

44 7 


fde Bruyn, Z phys Ch 1900, 32 63 and ff ) 
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Solubihty m ethyl alcohol Composition of 
liquids m eqmhbnum with sohd K2CO5 
att° 



Upper la> 

er 

1 Lower laj er 


C 

w 

c 



s 



0 

5 

C 





W 

d 

w 


d 

JU 

t 







-18 

0 03 

90 3 

9 7 

51 2 

0 2 

48 6 

0 

0 04 

91 9 

8 1 

51 3 

0 2 

48 5 

+17 

0 06 

91 5 

8 4 

52 1 

0 2 

47 7 

35 

0 07 

90 9 

9 

53 4 

0 2 

46 4 

50 

0 09 

91 8 

8 1 

55 3 

0 2 

44 5 

75 

0 12 

91 4 

8 5 

57 9 

2 0 

40 9 


(de Bruyn ) 


Solubihty m ethyl alcohol +Aq at 25® 
When K2COS is dissolved m ethyl alcohol+ 
Aq two layers are formed, the compositions of 
which are as follows 


Upper layer 

Lower layer 

alc^ol 

^0 

% 

KCOs 

alcohol 

% 

HO 

K2I03 

81 25 

18 61 

0 14 

0 82 

55 42 

43 76 

71 67 

27 91 

0 42 

1 79 

61 61 

36 60 

56 98 

41 55 

1 47 

4 02 

65 73 

30 25 

53 92 

44 13 

2 05 

4 88 

66 87 

28 25 

50 

4 

A>7 OA 

0 KK 

p; KA 

fi7 Ofi 1 

27 41 

3 

28 juu 1 

w 1 






(Cuno, W Ann 1909, (4) 28 bb4 j 


Solubihty of K2CO3 m alcohol +Aq at 30® 


% 

KCO 3 

% 1 
Alcohol 

% 

H 0 

Solid phase 

53 27 

0 

46 73 

K CO3 13^H 0 

53 09 

0 1 

46 81 

tt 



* 

(( 




(C 




tt 

0 13 

90 49 

9 38 

K COs 

iC 

tt 

0 04 

99 92 

0 04 

tt 

IC CO +IC2COS 






* Solution separates into two layers 
(de Waal, Dissert Leiden, 1910 ) 


A full discussion ot the solubihty of K2COS 
in methyl, ethyl, propyl, isopropyl, and allyl 
alcohols IS given Tby Frankforter and Frary 
(J phys Ch 1913, 17 402), and Frankforter 
and Temple (J Am Chem Soc 1915, 37 
2697) 
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K2CO8 will '^salfc out*^ acetone from aqueous 
solution The table shows the composi- 
tion of the solutions at the points at 
which inhomogeneous solutions of K2CO8, 
acetone and H20 just become homoge- 
neous at 20° 100 g of the solution con- 

tain 


g 

K 2 C 03 

g 

H2O 

g 

acetone 

R.2CO3 

1 s 

H2O 

g 

acetone 

18 

84 

73 

22 

7 

94 

2 

43 

55 

36 

42 

21 

13 

32 

71 

38 

15 

30 

22 

29 

72 

81 

4 

90 

11 

83 

70 

34 

17 

83 

17 

86 

73 

12 

9 

02 

10 

13 

69 

03 

20 

84 

15 

81 

72 

53 

11 

66 

8 

24 

67 

31 

24 

45 

14 

39 

71 

89 

13 

72 

7 

22 

65 

99 

26 

79 

10 

29 

69 

46 

20 

25 

6 

04 

64 

39 

29 

57 

1 

91 

54 

05 

44 

04 

28 

87 

69 

08 

2 

05 

1 

76 

52 

86 

45 

38 

23 

94 

71 

98 

4 

08 

1 

60 

51 

60 

46 

80 

21 

52 

72 

75 

5 

33 

1 

29 

49 

57 

49 

14 

19 

60 

73 

10 

7 

70 

1 

08 

47 

86 

51 

06 

6 

46 

65 

34 

28 

20 

0 

94 

46 

73 

52 

33 

5 

91 

64 

65 

29 

44 

0 

75 

44 

72 

54 

53 

5 

60 

63 

93 

30 

47 

0 

66 

43 

31 

56 

03 

5 

04 

62 

80 

32 

16 

0 

60 

42 

49 

56 

91 

4 

50 

61 

48 

34 

02 

0 

54 

41 

73 

57 

73 

3 

80 

59 

79 

36 

41 

0 

50 

40 

69 

58 

81 

3 

18 

57 

95 

38 

87 

0 

46 

40 

48 

60 

06 

2 

73 

56 

50 

40 

77 








(Frankforter and Cohen, J Am Chem Soc 
1914,36 1121) 


Insol in benzomtrile (Naumann, B 1914, 
47 1370) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 34 314 ) 

Sol in phenol 

Sol in 13 5 pts glycerine of 1 225 sp gr 
(Vogel, N Repert 16 557 ) 

100 g sat K COs+sugai +Aq contains 
22 44 g K2CO3 and 56 g sugar at U 25° 
(Kohler, Z Vei Zuckoimd 1897, 47 447 ) 
+H2O 

4-1/^1120 Very deliquescent (Pohl ) 
Deliquescent only in very moist iii 
(St ideler ) 

Sol in H O with evolution of heat (Fohl ) 
Sol at 17 6° with absorption ot he it, it 12° 
with evolution of In it, and at 25° with m ithei 
ibsorption nor evolution of he it (Beithelot, 
G K 78 1722 ) 

Sat solution of + m 11 O 

contains 53 27 g inhydrous K2CO3 in 100 g 
solution at 10° (de W lal, Dissirt 1910 ) 
+2ir O Slit usu lI 1> given as containing 
13^H O contains 2H U (Geilach, / anil 
26 460 ) 

Sat solution ot k2C()j+2H20 cont ims 
112 g inhydious K CO in 100 g HO it 25° 
(Osaki, J I ok Ch Soe 1911,32 870) 

+411 0 Not d( iKpiescent in closed vcss( Is 
(Geilach, / < ) 

Potassium hydrogen carbonate, KHCO 
Not dolifiuesccnt 


Sol m 3 5 pts HO at 15° (Red'w ood ) So m 4 
pts H 2 O at moderate temperatures (Bergmann Sol 
in 0 8333 pt boiling H 2 O (Pelletier) in 4 pts col and 
1 2 pts boiling H 2 O (M R and P s Pharm ) 1 m 

4 pts HO at 18 75 (Abl ) 100 pts H O at 5 5° 

dissolve 30 pts apd at 100 83 pts (Ure s Diet 
100 pts H O at 10-11 2° dissolve 26 1 pts K "'Os 
and the sp gr of solution is 1 1530 (Anthon Lngl 
161 216) 

100 pts H2O dissolve at — 

0° 10° 20° 30° 

19 61 23 23 26 91 30 57 pts KHCO 
40° 50° 60° 70° 

34 15 37 92 41 35 45 24 pts KHCO 
(Poggiale, A ch (3) 8 468 ) 


100 pts H2O dissolve pts KHCOs at 


t° 

Pts KHCOs 

t° 

Pts K1 

0 

22 4 

40 

45 

20 

33 2 

60 

46 


(Dibbits, J pr (2) 10 417 ) 


Sp gr of KHCOs-fAq at 15° conta mg 
5% KHCO s = 1 0328 , contammg 10 % K] DO » 
= 1 0674 (Kohlrausch, Z anal 28 472 
Sol m 12C0 pts boiling alcohol (Bei aol- 
let ) Insol m alcohol (Dumas ) 

100 pts H2O dissolve 19 3 pts KHCO and 
8 3 pts NaHCOs if the sat solution of bter 
IS sat with foimer, and 26 1 pts KHCO and 
6 0 pts NaHCOs, if the sat solution c the 
former is sat with the latter, all at 10° 
(Mulder, J B 1866 67 ) 

Insol in sat K2C08 4'Aq (Engel, ( R 
102 365 ) 

Solubility of KHCOa+KNOs in H2O an 
atmosphere of CO 


1 111 t( (>l I Ik Moliil toil ( 111 tins 


If n 


\I()1 KUCOi 

M( 1 KNO, 

M( 1 KIK 0 

M .1 1 

0 GO 

2 

0 00 

5 

0 iO 

2 17 

0 so 

> 

0 7() 

2 05 

1 

J 

1 lb 

1 92 

1 01 

> 

1 55 

1 SI 




I his ci&i IS ((unplii lUd b> tin fut hit 
KNO 3 IS more sol inlLOsit with CO li in 
in puK ir O 

(louKii, ( n 1906, 131 2()1 ) 

Insol 111 bcnzonitiilo ( N luin inn, li )14, 
47 1170) 

Insol m imthyl icet it( ( N mm ini B 
1909, 42 U9()) ethyl i((tit( (Niui nn, 

B 1910, 43 m ) 

Potassium praseodymium carbonate, K 'Os, 

Pr (C03)3 + 12Il20 

Ppt Sol in 0%K2CO3+Vq (Me> ,Z 
inorg 1904, 41 1()4 ) 




CARBONATE, SODILM 
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Potassitmi samanum carbonate, K2CO3, 
Sni2(C08) 8 -I-I 2 H 2 O 
(Cleve ) 


Samanum carbonate, Sm (CO ) 34 “ 3 H 0 
Insol in HoO (Cleve, Bull Soc ( 2 ) 43 
168) 


Potassium silver carbonate, KAgCOs 
Decomp by H 2 O (de Schulten, C R 
106 811 ) 

Ppt Decomp byHaO (Reynolds, Chem 
Soc 1898, 73 265 ) 

Potassium sodium carbonate, KNaCOs-f- 
6 H 2 O 

Slightly efflorescent Sol m 0 75 pt H 2 O 
at 12 6 °, m 0 54 pt H 2 O at 15° 

Sat solution at 15° has sp gr == 1 366 
(Stolba, J pr 94 406 ) 

Decomp by recrystaUizmg from H 2 O, but 
crystalhzes undecomposed from sat K 2 CO 3 + 

in H 2 O (Osaka, C A 1911 2601 ) 

See K 2 C 03 +NaoC 03 under Na 2 C 03 
+ 3 H 2 O (Kremann and ZiteV, M 1909 
30 317 ) Does not exist (Osala ) 

K 2 CO 3 , 2 Na 2 C 03 + 18 H 20 SI efflorescent 
Very sol in H 2 O (Mangnac ) 

Potassium stannous carbonate, K 2 CO 8 , 
2 SnC 03 -I- 2 II 2 O 
Decomp byH20 (DeviUe) 

Potassium uranyl carbonate, 2 K 2 CO , 
(U02)C03 

Sol without decomp in 13 5 pts H 2 O at 
15°, and in somewhat less warm H 2 O Sol 
in boiling H 2 O with decomp 

More sol in K2CO3, or KHCO +Aq than 
in H 2 O (Rose ) 

Insol in alcohol (Ebelmen, A ch (3) 6 
189) 

Potassium zmc carbonate, 4K2O, 6ZnO, 
IICO2+8H2O 

Can be washed with cold H 2 O without 
decomp (Deville, A ch (3) 33 99 ) 

Praseodynuum carbonate, Pr2(CO )3+8H20 
Sol in H 2 O (von Schule, Z anorg 1898, 
18 362) 

Praseodymium sodium carbonate, 

2Pr2(C03)3, lNa 2 C 03 + 22 H 20 (?) 

Ppt Easily decomp (Meyer, Z anorg 
1904,41 105 ) 

Radium carbonate 

Loss sol in H 2 O than corresponding Ba 
comp (Curio, Di^sort 1903 ) 

Rubidium carbonate, Rb2C03 

Very deliquescent, and sol in H^O 100 
pts absolute alcohol dissolve 0 74 pt Rb 2 C 03 
(Bunsen ) 

Rubidium hydrogen carbonate, RbHCOs 
Not deliquescent Easily sol in H 2 O 
(Bunsen ) 


Samanum sodium carbonate, Sm (C 03 ) 8 > 
NaaCOa+lOHsO 
Ppt (Cleve) 

Scandium carbonate, Sc (C 08 ) 3 + 12 H 20 
(Crookes, Roy Soc Proc 1908, 80, A 518 ) 

Scandium sodium carbonate, Sc 2 (C 03 ) 8 , 
4Na2C0s+6H20 
Difficultly sol in H 2 O 
Sol m cold, less sol in hot alkah carbonates 
-{-Aq (R Meyer, Z anorg 1910, 67 410 ) 


Silver carbonate, Ag2C03 


Somewhat sol m H 2 O Sol m 31,978 pts 
H 2 O at 15° (Kremers, Pogg 86 248 ) 1 g 
Ag 2 CO 8 dissolves ID 2 1 boilmgH 20 (Jouhn, 
A ch (4) 30 260 ) 

Solubihty m H 2 O at 25° = 1 16 x 10 “^ 
mol /I (Spencer and Le Pla, Z anorg 1910, 
66 14) 

1 1 H 2 O at 25° dissolves 1 2 x 10 -^ gram 
atoms of silver (Abegg and Cox, Z phys 


Ch 1903, 46 11 ) ^ ^ , 

Insol in H 2 C 08 +Aq (Bergman ) Sol in 
961 pts B.^QOz’Vkq (Lassaigne ) 1 1 sat 
H 2 C 034 *Ag dissolves 0 846 g Ag CO 3 at 15° 
(Johnson, C N 64 76 ) 

Sol m (NH 4 ) 2 C 08 +Aq 01 NH 40 H-hAq, 
si sol m K 2 COs+Aq (Wittstem ) Eaaly 
sol m NaoSaOs+Aq (Herschel, im ) Sol 
in hot NH 4 Cl-f Aq, and si sol m NH 4 NO 3 + 
Aq (Brett, 1837 ) Not pptd m presence of 
Na citrate (SpiUer ) Decomp by HCH- 
Aq, and chlorides+Aq 
Somewhat sol in cone NajSlOs+Aq (de 
Comnek, Belg Acad Bull 1909, 333 ) 

Insol in hqmd NH 3 (Fianklin, Am Ch 
J 1898, 20 829 ) 

Insol in alcohol 

Insol in methyl acetate (jsaumann i3 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) ^ _ 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 


Silver carbonate ammoma 
Easily sol m H 0 Sol in MLOH-rAq 
fiom which it IS piecipitated b\ absolute al- 
cohol (Berzelius ) 1 u 1 

Ag 2 C 03 , 4 NH 3 Ppt I«sol in alcohol 

(Keen, C N 31 231 ) 

Sodium carbonate, Na CO3 
Anhydroiis Sol in H 0 with evolution of 
heat 


cinl m 1 Ob" H O at lo (Tu ( nui ; UH) pt 
lah fli hoKe 7 74 ptb \iCO or 20 t >4 pt 
nLcOt lOH 0 lb sol in rather le s rh m 1 { t boilin^ 

l^i *n 2 -p'?‘ H(MtlS7o (Xhl 
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CARBONATE, SODIUM 


&oIubUit\ m 100 pts H 2 O at t° 



Pts 

NazCOs 

Pts 

Na2C03 
+10H 0 

t® 

Pts 

NajsCOa 

Pta 

Na2COa 

-flOHaO 

0 

7 08 

21 52 

25 

35 90 

171 33 

10 

16 66 

G1 98 

30 

35 90 

241 57 

20 

30 S3 

123 12 

104 6 

48 50 

420 68 


(Poggiale \ ch (3) 8 468 ) 


Possesses four different degrees of so] bil- 
ity, according to different states of mole Qar 
constitution and degrees of hydration (L v'el, 
A ch (3) 44 330 ) 

Little more sol at 34-38® than at 104° out 
maximum of solubility is probably at 5® 
(Lowel ) 


Solubihty of NaaCOa, NaaCOa+lOHaO, NaaCOs+THgO (a), and NagCOs+THaO (6) in 2 O 



Sat solution of 
Na2C03 f IOH 2 O 
j contains — 

Sat solution of 
Na2C03+7H2O (6) 
contains — 

Sat solution of 
Na2C03+7H30 (a) 
contains — 


t® 

Pts 

1 Pts 

Pts 

Pta 

Pts 

Pts 

Na2C03 m 
100 pts H 0 

Pis 

Pt 



1 Na COs-h 

Na2C08 4- 

Na2C03 d" 

Na2C03 “f" 

Na2C< 

+ 


\ 

1 

1 lOH 0 in 
100 pis H 2 O 

NaiGOsin 
100 pts H 2 O 

7 H 2 O (6) m 
100 pts H 2 O 

IOHjO m 
100 pts H 2 O 

7 H 2 O (a) in 
100 pis H 2 O 

IOH 2 
100 pt£ 

m 

EI 2 O 

0 

6 97 

21 33 

20 39 

58 93 

84 28 

31 93 

112 94 

188 

7 

10 

12 06 

40 94 

26 33 

83 94 

128 57 

37 85 

150 77 

286 

3 

15 

16 20 

63 20 

29 58 

100 00 

160 51 

41 55 

179 90 

381 


20 

25 

30 

38 

104 

21 71 

28 50 

37 24 

51 67 

45 47 

92 82 
149 13 
273 64 
1142 17 
539 63 

38 55 

38 07 

43 45 

122 25 
152 36 
196 93 

210 58 
290 91 
447 93 

45 79 

220 20 

556 

1 


(Lowel, A ch (3) 33 382 ) 


100 pts H 2 O at 14° dissolve 60 4 pts 
NaaCOs-hlOHsO, at 36°, 833 pts, at 104°, 
445 pts Solubihty increases to 36°, then 
dimimshes (Payen, A ch (3) 43 233 ) 
There are apparently two maxima of solu- 
bility, the one oocunmg at 15°, or even lower, 
as warm solutions cool, the other at 34-38°, 
when cold solutions iie warmed (Payen, 
A ch (3) 44 3 ^0 ) 


Solubility 111 ICO pts H 2 O at t° 


t® 

PtH 

N ji C C ) T 

t 

I (M 

Na C < >3 

t 

I IH 

N 1 roi 

0 

7 

1 

22 

21 

8 

43 

4b 2 

1 

7 

5 

23 

2 *) 

1 

41 

46 2 

2 

7 

S 

24 

2 f) 

5 

45 

4() 2 

3 

S 

4 

25 

28 

0 

4b 

4b 2 

4 

8 

0 

2 () 

20 

7 

47 

4b 2 

') 


5 

27 

31 

(> 

4S 

4b 2 

1 ) 

10 

0 

28 

33 

<> 

40 

46 2 

7 

10 

(> 

20 

35 

S 

50 

4b 2 

H 

11 

2 

30 

3S 

1 

51 

4b 2 

<1 

11 

9 

31 

11 

4 

52 

4t) 2 

10 

12 

b 

32 

4b 

2 

53 

41) 2 

11 

13 

3 

32 5 

50 

0 

51 

4b 2 

12 

14 

0 

33 

4b 

2 

5) 

4b 2 

H 

14 

S 

34 

ib 

2 

5f) 

4b 2 

14 

15 

b 

35 

4b 

2 

57 

4f) 2 

15 

lb 

5 

3b 

4f> 

2 

5S 

4b 2 

If) 

17 

4 

37 

4b 

2 

50 

4b 2 

17 

18 

3 

3S 

4b 

2 

()0 

4b 2 

18 

19 

3 

30 

4b 

2 

bl 

4b 2 

19 

20 

3 

40 

4b 

2 

b2 

4b 2 

20 

21 

4 

41 

4b 

2 

f>3 

4b 2 

21 

22 

b 

42 

4b 

2 

64 

46 2 


Solubility m 100 pts H 2 O at t ° — Contu ed 


t 

Nr^Oa 

t® 

NfaCOa 

t® 

Nt 

s 

Os 

65 

46 

2 

79 

46 

2 

93 

4 

6 

66 

46 

2 

80 

46 

1 

94 

4 

6 

67 

■'46 

2 

81 

46 

1 

95 

4 

6 

68 

46 

2 

82 

46 

1 

96 

4 

6 

69 

46 

2 

83 

46 

0 

07 

4 

5 

70 

46 

2 

84 

46 

0 

08 

4 

5 

71 

46 

2 

85 

45 

9 

09 

4 

5 

72 

46 

2 

86 

45 

0 

100 

4 

4 

73 

4b 

2 

87 

45 

8 

101 

4 

4 

74 

4b 

2 

88 

45 

S 

102 

4 

3 

75 

40 

2 

89 

45 

S 

103 

4 

3 

76 

4b 

2 

90 

45 

7 

101 

4 

2 

77 

46 

2 

91 

45 

7 

105 

4 

1 

78 

41) 

2 

92 

45 

7 





(MuMfi, Scliulv Vdhiiidd 1864 12^ ) 


Liable to foim supiisaUu itid solutioi 
Supersat NxCOa+Aq (2 pts Ni O3, 
lOH O 1 pt IF O) ni ly b( kept in i ask 
closed with cotton wool (S( hrodc r ) 

When supers it N i COg+Aq is (.xjiosi i to 
low UnqKi ituub, the lOIl O silt crysta zes 
f)Ut, but iJiuU r ()tb( i ( iicuinst incc s two < her 
salts an fornud, each cont lining lUiO dug 
IS four tunes as sol at 10° is tin lOlF 0 alt, 
and the oth( r twice as sol b( < above (I vel, 
\ ch (3)33 3^7) 

*Sn also Na ( (), + H O, 711 O, ind 10 O 


CARBONATE, SODIUM 


Sp gr of Na2C03+Aq at 15° 


% NaaCOa 

Sp gr 

% NaaCOa 

Sp gr 

0 372 

1 0040 

7 812 

1 0892 

0 744 

1 0081 

8 184 

1 0937 

1 116 

1 0121 

8 556 

1 0982 

1 488 

1 0163 

8 928 

1 1028 

1 850 

1 0204 

9 300 

1 1074 

2 232 

1 0245 

9 672 

1 1120 

2 504 

1 0286 

10 044 

1 1167 

2 976 

1 0327 

10 416 

1 1214 

3 348 

1 0368 

10 788 

1 1261 

3 720 

1 0410 

11 160 

1 1308 

4 090 

1 0452 

11 532 

1 1356 

4 464 

1 0494 

11 904 

1 1404 

4 836 

1 0537 

12 276 

1 1452 

. 208 

1 0576 

12 648 

1 loOO 

> 580 

1 0625 

13 020 

1 1549 

^ 972 

1 0669 

13 392 

3 1598 

b 324 

1 0713 

13 764 

1 1648 

f> 396 

1 0757 

14 136 

1 1698 

G 768 

1 0802 

14 508 

1 3748 

7 440 

1 0847 

14 880 

1 1816 


(Tannerman ) 


Sp gr of Na 2 C 08 +Aq at 15° 


% 

Sp gr if % IS 
Na2C03 

Sp gr if % IS 
Na2CO3+30H2O 

1 

1 0105 

1 004 

2 

1 0210 

1 008 

3 

1 0315 

1 012 

4 

1 0420 

1 016 

5 

1 0525 

1 020 

6 

1 0631 

1 023 

7 

1 0737 

1 027 

8 

1 0843 

1 031 

9 

1 0950 

1 035 

10 

1 1057 

1 039 

11 

1 1165 

1 043 

12 

1 1274 

1 047 

13 

1 1384 

1 050 

14 

1 1495 

1 054 

15 


1 058 

lb 


1 062 

17 


1 066 

18 


1 070 

10 


1 074 

20 


1 078 

21 


1 082 

22 


1 086 



1 OQO 

24 


1 094 

25 


1 099 

2(> 


1 103 

27 


1 106 

2S 


1 no 

20 


1 114 

^0 


1 119 

u 


1 123 

i2 


1 126 



1 130 

^4 


1 135 

'i5 


1 139 

ii) 


1 143 

M 


1 147 

38 


1 150 


20o 


Sp gr of NaoCOs+Aq at 17 5° 


Na^Oa 

Na^Os 
+30H 0 

Sp gr 

NaCOj 

No 1^0 


gr 

1 

2 

70 

1 

010 

9 

24 

30 

1 

095 

2 

5 

40 

1 

020 

10 

27 

00 

1 

105 

3 

8 

10 

1 

031 

11 

29 

70 

1 

116 

4 

10 

18 

1 

041 

12 

32 

40 

1 

127 

5 

13 

50 

1 

052 

13 

35 

10 

1 

137 

6 

16 

20 

1 

063 

14 

37 

80 

1 

148 

7 

18 

90 

1 

073 

15 

40 

50 

1 

157 

8 

21 

60 

1 

084 





(Hager) 


Sp gr of Na 2 C 03 -[-Aq increases or di- 
mmisnes by a change of temperature of 1° bj 
the foUowmg amounts — 


Corr 

% Na2C03 

0 0004 

13-15 

0 00033 

8-12 

0 00026 

3-7 


(Hager, Comm 1883 ) 


Sp gr of cone Na 2 C 03 +Aq at 30° 


Sp gr 

Na'SOa 

\a COa 
ID 1 1 

Sf 

gr 


NafcO 
m 1 1 

1 

310 

28 

13 

368 

5 

1 

220 

20 

47 

249 7 

1 

300 

27 

30 

354 

9 

1 

210 

19 

61 

237 3 

1 

290 

26 

4b 

341 

3 

1 

200 

18 

76 

225 1 

1 

280 

25 

62 

327 

9 

1 

190 

17 

90 

214 0 

1 

270 

24 

78 

314 

7 

1 

180 

17 

04 

201 1 

1 

260 

23 

93 

301 

5 

1 

170 

16 

18 

189 3 

1 

250 

23 

08 

288 

5 

1 

160 

15 

32 

177 7 

1 

240 

22 

21 

275 

4 

1 

150 

14 

47 

166 4 

1 

230 

21 

33 

262 

3 

1 

140 

13 

62 

155 3 


(Lunge, Chem Ind 1882 320 ) 


Sp gr of Na 2 C 03 +Aq at 23° 


8§ 

cac 

% 

Na COs 

bp gr 

fe 

t 

\a kOs 

Sp gr 

1 

0 370 

1 

0038 

16 

5 929 

1 

0628 

2 

0 741 

1 

0076 

17 

6 299 

1 

0668 

3 

1 112 

1 

0114 

18 

6 670 

1 

0708 

4^ 

1 48*^ 

1 

0153 

19 

7 041 

1 

0748 

5 

1 853 

1 

0192 

20 

7 412 

1 

0789 

6 

2 223 

1 

0231 

21 

7 782 

1 

0836 

7 

2 594 

1 

0271 

22 

8 153 

1 

0871 

8 

2 965 

1 

0309 

23 

8 523 

1 

0912 

q 

3 335 

1 

0348 

24 

8 894 

1 

0953 

10 

3 706 

1 

0388 

25 

9 264 

1 

0994 

11 

4 076 

1 

0428 

26 

9 635 

1 

1035 

12 

4 447 

1 

0468 

27 

10 005 

1 

1076 

13 

4 817 

1 

0508 

28 

10 376 

1 

1117 

14 

5 188 

1 

0548 

29 

10 746 

1 

1158 

15 

5 558 

1 

0588 

30 

11 118 

1 

1200 


(Gerlach, Z anal 8 279 ) 
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CARBONATE, SODIUM 


Sp gr of NA2C08 4*Aq at 23 ° — Continued 


is 

% 

Na COs 

Sp gr 


Na^Oa 

Sp gr 











31 

11 

488 

1 

1242 

41 

15 

195 

1 

1662 

32 

11 

859 

1 

1284 

42 

15 

556 

1 

1704 

33 

12 

230 

1 

1326 

43 

15 

936 

1 

1746 

34 

12 

600 

1 

1368 

44 

16 

307 

1 

1788 

35 

12 

971 

1 

1410 

45 

16 

677 

1 

1830 

36 

13 

341 

1 

1452 

46 

17 

048 

1 

1873 

37 

13 

712 

1 

1494 

47 

17 

418 

1 

1916 

38 

14 

082 

1 

1536 

48 

17 

789 

1 

1959 

39 

14 

530 

1 

1578 

49 

18 

159 

1 

2002 

40 

14 

824 

1 

1620 

50 

18 

530 

1 

2045 


(SclufP,A 113 186) 


Sp gr of Na2C08+Aq afc 23 3° a=iiumber 
of grms X 3^ mol wt , dissolved in 1000 
grms H2O, 6=sp gr if a=Na2C08, 
IOH2O (j^mol wt =143), c=sp gr if 
a=Na2C08 (14 mol wt =53) 


a 

h 

c 

a 

b 

c 

1 

1 048 

1 052 

5 

1 163 

1 226 

2 

1 086 

1 100 

6 

1 182 


3 

4 

1 117 

1 142 

1 145 

1 187 

7 

1 198 



(Favre and Valson, C R 79 968) 


Sp gr of Na2C03+Aq at t° H2O at ^ 


t° 

% Na2C03 

Sp gr 

0 

0 

28 74 

1 297 


25 20 

1 254< 


22 25 

1 219 


18 23 

1 174( 


14 06 

1 127 

80° 

28 59 

1 280^ 


^ 18 26 

1 160. 


(Wegscheider, M 1905, 26 690 ) 


Sp gr of dll Na2C08+Aq at 20 004* 
Cone =g equiv Na2C03 per 1 at 20 
and 730 mm 

Sp gr compared with H2O at 20 004 


Cone 

Sp gr 

0 0000 

1 000,000,0 

0 0001 

1 000,005,6 

0 0002 

1 000,011,2 

0 0004 

1 000,022,5 

0 0005 

1 000,028,1 

0 0010 

1 000,056,3 


1 000,112,7 


1 000,225,8 


1 000,282,4 


1 000,564,8 


(Lamb and Lee, J Am Chem Soc 1913 
1685) 


= 1 


04° 

-1 


15 


Sp gr of Na2C03+Aq at 18° 


Na2C03 

Sp gr 

Na^Os 

Sp gr 

5 

1 0511 

15 

1 1590 

10 

1 1044 




(Kohlrausch, W Ann 1879 1 ) 


NaBCOs+Aq contaimng 5% Na2C03 1 ils 
at 100 5°, 10% Na CO3, at 101 1°, ] % 
l^a2C03, at 101 8° (Gerlach ) 

Sat solution boils at 104 4° (Griffi is, 
1826), 106° (Kremers), 104° (Payen ) 

Sat solution forms a crust at 104 1°, id 
contains 42 2 pts Na2C03 to 100 pts P 3, 
highest temperature observed, 105° (( r- 

lach, Z anal 26 427 ) 


Sp gr of Na2C03+Aq 


g equivalents 
NajCOs per 1 

t 

sp gr t ft 

0 002524 

16 004 

1 0001418 

0 005041 

' 16 026 

1 0002844 

0 01006 

16 049 

1 000568 

0 02501 

16 028 

1 001413 

0 04954 

16 050 

1 002789 

0 10188 

16 030 

1 005699 

0 24646 

16 041 

1 013598 

0 002628 

16 051 

1 0001473 

0 003948 

16 088 

1 0002216 

0 009182 

16 081 

1 0005181 

0 01830 

16 089 

1 001033 

0 10842 

16 042 

1 006048 

0 21570 

16 055 

1 011910 

0 4297 

15 14 

1 02346 

2 5015 

16 05 

1 12533 


(Kohlrausch, W Ann 1894, 63 26 ) 


B-pt of Na2C03+Aqcont‘iimugptb Na2< Os 
to 100 pts H2O G = accoiding to ( r- 
lach (Z anal 26 458), L = according bo 
Legrand (A ch (2) 69 420) 


B pt 

G 

I 

B p( 

( 


100 5° 

5 2 

7 5 

103 5° 

3b 2 

4 

101 0 

10 4 

14 4 

104 0 

41 2 

4 

101 5 1 

15 6 

20 8 

104 5 

4b 2 

4 

102 0 

20 8 

26 7 

104 ()i 


4 

102 5 

2b 0 

32 0 

105 0 

51 2 


103 0 

31 1 

36 8 





Less sol in dil NH40H+Aq than in H ) 
(Fresemus ) 

See also under Ammoma 
Solubility of Na2C03+NH4Cl Sec un r 
Ammomum Chlonde 

Solubility of Na2C03+K2C03 See un r 
Carbonate, potassium 








CARBONATE, SODIUM 
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The reciprocal solubihty of sodiitm car- Solubility of Na 2 COj+NaBr m H 2 O at 30° 

bonate and sodium hydrogen carbonate m — — 

H 2 O has been determmed (de Paepe, C A Solid phase 

1911, 2603, and 1912, 2723 ) ! 

^ 1 T 1 X i. XT ^ 27 98 0 Na CO 3 lOH O 

Solubihty of Na2C08+NaHC03 m H 2 O at 27 54 2 41 

25° 26 72 4 06 

g per 100 g H 2 O 1 26 23 6 26 Na CO 3 lOH O+NaaCOsTH O 


NaHOOs 

Na2C03 

Solid phase 

0 

28 3 

Na 2 C 03 IOH 2 O 

2 1 

27 3 

(4 

4 2 

26 5 

Na 2 C 03 lOHsO+NaHCOa 

5 7 

19 2 

NaHCOs 

7 3 

12 4 


9 0 

6 2 

<i 

10 1 

1 0 

tc 


(de Paepe, Bull Soc Chun Belg 1911, 26 
174) 


% 

Na2C03 

N^Br 

Sohd phase 

27 

98 

0 

Na CO 3 lOH 0 

27 

54 

2 

41 


26 

72 

4 

06 


26 

23 

6 

26 

Na CO 3 5 OH 0+Na2C03 7H O 

23 

40 

11 

00 

Na CO 3 7 H 2 O 

22 

68 

12 

22 


19 

86 

16 

88 


19 

57 

16 

95 

Na CO 3 7H 0 +Na2C03 H 2 O 

18 

11 

19 

32 

Na CO 3 .H 0 

8 

45 

33 

39 


6 

90 

36 

13 


3 

04 

44 

75 


2 

99 

45 

31 

NaBr 2H 0 +Na2C03 H O 

2 

60 

45 

68 

NaBr 2 H 2 O 

0 

49 

40 



(Cocheret, Dissert 1911 ] 


Solubihty of Na 2 C 0 s+NaHC 03 m H 2 O at Solubihty in NaCl+Aq 100 pts H 2 O dis- 
25° solve pts NaClandpts Na 2 CO+ 10 H 2 O, 

; when that salt is in excess at 15° 

g per 1 

Solid phase 1 p^-g 


NaHCOs 

NasCOs 

98 7 

0 0 

50 8 

216 6 

27 6 

276 3 

0 0 

276 4 


0 0 NaHCOa 

216 6 NaHC03+Na2C03NaHC03 2H0 

276 3 Na2C03 NaHCOs 2 H 2 O +Na2C03 
lOHiO 

276 4 Na2C03 IOH 2 O 



Pts 

NaCl 

Pts 

NasCOs 

+10HO 

Pts 

NaC 

J 

Pts 

Na2C03 

+10HO 

0 00 

61 42 

23 70 

39 06 

4 03 

53 86 

27 93 

39 73 

8 02 

48 00 

31 65 

41 44 

12 02 

43 78 

35 46 

43 77 

16 05 

19 82 

40 96 

39 46 

sat 

37 27 

45 32 


Solubihty of anhydrous Na 2 C 03 m 100 pts 
NaCl+Aq containing % NaCl at 15° 


Solubihty of NaNOg in Na 2 C 03 +Aq at 10° 

In 1000 P( m HO I 


VaNOa NaCOi 

805 0 

704 8 87 5 

119 8 


Solid ph isL 

NaNOs 

NaN03, Na2C03 
Na 2 C 03 


(Kremann, M 1909, 30 325 ) 


Solubility of NaNO 

In lOOO < 

f tn 11 0 

NaNOa 

N uC Oj 

913 58 


S44 50 

59 61 

627 75 

217 85 

544 3 

246 30 

459 6 

263 30 


28 55 


Pts NasCOs 

% NaCl 

Pts Na CO 3 

16 408 

12 

10 488 

15 717 

13 

10 244 

15 060 

14 

10 041 

14 438 

15 

9 880 

13 851 

16 

9 762 

13 299 

17 

9 686 

12 783 

18 

9 655 

12 305 

19 

9 667 

11 864 

20 

9 725 

11 461 

21 

9 828 

11 0^7 

22 

9 997 

10 773 


[ 


NaNOa 


NaaCOa 7 H 2 O 
NaaCOa IOH 2 O 
NazCOa IOH 2 O 


(Reich, W A B 99, 2b 433 ) 
Solubihty of Na 2 C 03 -i-NaCl in H 2 O at 30° 

NnCOs N^CI Solid phase 

27 98 0 \n C Oi lOHiO 


N I C 0 JOH O+N 1 C()j7H () 
Na CC)3 7H 0 


(Kremann ) 


( / 

Na C O 3 

NaCl 

27 98 
27 48 
27 12 
26 82 
25 59 
- 24 26 

0 

0 9 

3 33 

4 15 

5 17 

5 93 
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Solubility of Na2C03+NaCl in H2O at 
30° — Conhnued 


ISTai^Os 

N^l 

Solid phase 

22 

75 

10 

24 

Na CO 7 H 2 O +Na CO 3 H 0 

20 

72 

11 

49 

Na2COs H 2 O 

18 

00 

14 

12 

NaCl+Na2C03H20 

14 

81 

16 

26 

NaCl 

9 

71 

18 

76 


5 

05 

21 

94 


0 


26 

47 



(Cocheret, Dissert 1911 ) 
Solubility of Na2C03+NaI m H2O at 30° 


a^Os 


Solid phase 

27 

4 

0 

NaaCOs ICH 2 O 

26 

5 

2 

4 


25 

5 

4 

7 


25 

2 

5 

2 


24 

4 

8 

6 


24 

3 

9 

5 

NaaCOi lOH 0+Na C03 7H O 

23 

0 

11 

2 

Na CO 3 7 H 2 O 

20 

8 

14 

0 


20 

0 

15 

7 


18 

7 

18 

4 


15 

3 

25 

4 

Na CO 3 7H 0-, Na2C03 H 0 

13 

1 

29 

1 

Na COt HiO 

10 

4 

33 

3 


6 

4 

40 

4 


4 

2 

46 

0 


3 

1 

49 

5 


2 

7 

51 

0 


1 

5 

54 

6 


0 

9 

57 

6 


0 

6 

61 

2 


0 

3 

65 

6 

Nil *>11 <)^ Ni CO IT 0 

0 

0 

65 

5 

Nal 29 0 


(Cocheret, Dissert 1911 ) 


(Buchner, Z phys 
(Franklin, Am Ch 


Insol in liquid CO2 
Ch 1906, 54 674 ) 

Insol in liquid NH3 
J 189S, 20 829 ) 

Insol in alcohol (Fresenius ) 

SI sol in absolute alcohol, apparently msol 
in an alcoholic solution of soap (Dully, 
Chein Soc 6 305 ) 


Solubility of Na2COs m alcohol +H2O at 3< 


% Na2C03j % alcohol 


27 

4 

( 

3 

26 

61 

2 

64 

26 

14* 

3 

41 

1 

38 

44 

81 

0 

62 

52 

99 

0 

61 

53 

26 

0 

53 

55 

70 

0 

51 

56 

56 

0 

47 

62 

61 

0 

40 

63 

20 

0 

15 

72 

80 

0 

11 

73 

06 

0 

07 

78 

19 

0 

07 

82 

26 

0 

06 

86 

76 

0 

06 

90 

95 

0 

04 

93 

09 

0 

03 

95 

06 



95 

65 



98 

46 


Solid phase 


NaaCOs IOH 2 O 


NaCOslOHO+NaaCOaTH > 
NaCO 7 H 2 O 


NaaCOs THaO +Na2C03 H 2 ' 
IS a CO3 H2O 


Na CO3 H 2 O -f-NaaCOj 
Na CO3 


* Conjugated liquid phases 

(Cocheret, Dissert 1911 ) 

See also under Na2C03+H20, +7H2O ai I 
+IOH2O 

Not decomp by 1 pt H2SO4+6 pts a - 
solute alcohol 

Not decomp by alcohohe solutions of rac - 
mi'*, tartaric, or glacial acetic acids, slow r 
decomp by HNOs+absolutc alcohol 
Solubility of Na2C034'NaBr, NaCl ai I 
Nal in alcohol Numencal data given I r 
Cocheret (Dissert 1911), reported m Pabl 3 
annuelles Internationales des Constants, et 
for 1911 

Solubility of Na^COi in piopyl alcohol at 2C 


Mcohol u t |)(r((M( 


28 

iS 

44 
46 

45 
51) 
54 
()2 


Nn ( » I ( r 100 K 

soil t lOM 


(I iii(barg( 1, A Ch J 1892,14 iSO ) 


Solubility of Na2C03 in ethyl alcohol at 20° 


All oil )1 t i)c r t « nt 

f, \ 1 f ()3 p<r 100 K 

holwtlOIl 

44 

1 7 

46 

' 1 13 

48 

0 9 

50 

0 84 

54 

0 80 


(Lmebarger, A Ch J 1892, 14 380 ) 


A full (hscusbion of tht holubiliiv of Na C< 
in piop>l and ill^l alcoiiol is i^i\< 11 by Iran 
forter ind Idiiph (J Am Ch Soo 1915,3 
2697) 

Insol in CS (Arc tow ski, Z inorg 189 
6 257) 

Insol in bcnzonitrile (Naum inn, B 191 
47 1370) 

Insol in methyl acetate (Naurnann, 
1909, 42 3790), ethyl acetate (Nauman 
B 1904, 37 3602 ) 
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Solubity m mixtures of pyndme and H.O 
from —65° to +20{r Solubility curves are 
given (Limbosob, Chem Soo 1909, 96 (2) 

472 ) » w, 

Insol in acetone and m methvlal (Eid- 
mann, C C 1899, II 1014 ) ^ 

^ =1262) dissolve 

98 3 g Na2C03 at 15—16° (Ossendowsl 
Phann J 1907, 79 575 ) 

^ ^ glycol contain 3 28- 

3 4 g NagCOs (de Coninck, Bull Soc Bek 
1907, 21 141 ) ® 

100 g sat Na COs+sugar+Aq contain 
9 89 g Na2C03+64 73 g sugar at 3125° 
(Kohler, Z Ver Zuckerina 1897, 47 447 ) 
+H2O Takes up H2O from the air Less 
sol in HoO at 104° than at 38°, at 15-20°, 100 
pts H2O dissolve 52 4 pts of this salt, cal- 
culated as NaaCOs Insol m alcohol 
(Lowel ) 


Solubihty m 100 pts H2O at t° 


Corrected t° 
(Hydrogen scale) 

Pts 

anh\ drons alt 

30 35 

43 50 

31 82 

45 16 

32 86 

46 28 

34 37 

48 22 

34 76 

48 98 

35 15 

49 23 

35 17 

49 34 

35 62 

50 08 


(Wells and McAdam, J Am Chem Soc 1907, 
29 726) 


Composition of the solutions which can be 
m eqmhbnum with Na2C03-j-7H20iS at 
different temperatures 


Solubihty in 100 pts H2O at t° 


Corrected t® 
(Hydrogen scale) 

Pts 

anhydrous salt 

29 86 

50 53 

29 89 

50 75 

31 80 

50 31 

35 17 

49 63 

35 37 

49 67 

35 66 

49 37 

35 86 

49 44 

36 45 

49 36 

3b 90 

49 29 

37 91 

49 11 

38 92 

49 09 

40 94 

48 51 

40 93 

48 52 

43 94 

47 98 


(Wells and McAdam, J Am Chem Soc 1907, 
29 726) 


Solubility in alcohol+ \q 
Composition of the alcohol and water layeis 
in oontxct with the solid phase NaaCOs+HaO 



\1( ohol layer 

Water layer 

i’’ 



% 

% 


% 


lI( oIioI 

lit 

watci 

alcohol 

S4lt 

water 

08 

55 S 

0 <) 

45 3 

2 3 

28 8 

68 9 

40 

()L 0 

0 4 

38 () 

1 2 

31 5 

67 3 

40 

(>l 0 

0 4 

38 6 

1 2 

31 9 

66 9 


02 0 

0 i 

37 7 

1 1 

32 1 

66 8 

15 

(>2 9 

0 3 

36 8 

1 0 

32 4 

66 6 


( K( tn( i , Vj phys Cli 1902, 39 651 ) 


+ ^110 (Schickendantz, A 165 359 ) 
-i-5H 0 (Persoz, Pogg 32 303) 

Not ( ffloioscent Sol in H2O 
+()1I2() (Mitscherhch, Pogg 8 441 ) 
4-7H2O Lffloiescent Two salts, 7H2O 
(5) ( = -f- 8H 0 of Thomson), and 7H2O 
(a) Si( a/so under NaaCOa 


t® 

% iNasCOi 

32 1 

31 8 

32 5 

32 1 

33 3 

32 7 

33 9 

33 0 

34 5 

33 9 


(Ketner, Z phys Ch 1902, 39 646 ) 


Composition of the alcohol and water layers 
m contact with the sohd phase, Na2C03+ 
7H20ft at different temperatures 




Alcohol lajer 

1 Water lajer 

t® 


% 

alcohol 

2 

% 

water 

7oal 

cobol 

sdt 

water 

33 

2 

58 1 

0 

5 

42 4 

1 4 

31 

0 

67 

6 

32 

3 

56 1 

0 

6 ’ 

43 3 

1 5 

30 

2 

68 

3 

31 

9 

54 8 

0 

7 

44 5 

1 7 

29 

8 

68 

5 

31 

45 

53 5 

0 

7 

46 8 


29 

3 



31 

2 

52 4 

0 

8 

46 8 


29 

3 




(Ketner ) 


Composition of the two hqmd layers which 
at (hfferent temperatures can be m 
metastabile equilibrium with NaaCOs^- 
7HOi8 



1 Alcohol laj-er | 

1 \\ ater la> er 

t 

% 

% 

7c ’ 

al 1 


7 


alcohol 

salt 

•vsater 

cohol 

salt 

water 

28 9 

46 9 

1 3 

51 8 

2 3 

26 3 

71 4 

26 6 

39 1 

1 3 

59 6 

3 3 

25 4 

71 3 

23 0 

24 5 

6 7 

68 8 

7 0 

20 2 

72 8 


(Ketnei ) 


+IOH 2 O Lffloiescent Sol in 105 pts 
HoO at 23°, and sat solution has sp gr 
1 1995 (Schiff, A 109 326 ) 

Melts m crystal H2O at 34° (Tilden, 
Chem Soc 46 409 ) 

See above under NaaCOs for further data 
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Solubility in 100 pts H2O at t® 


Corrected t° 
(Hydrogen scale) 

Pts 

anhydrous salt 

27 84 

34 20 

29 33 

37 40 

29 85 

38 89 

30 35 

40 12 

31 45 

43 25 

31 66 

43 95 

31 72 

44 21 

32 06 

45 64 


(Wells and McAdam, J Am Chem Soc 1907, 
29 726) 

Sat solution at 25° contains 29 37 g anhyd 
NasCOa in 100 g H2O (Osaka, J Tok Ch 
Soc 1911, 32 870 ) 

Sat solution at 25° contains 28 3 g anhyd 
NaaCOa m 100 g H2O (de Paepe, Bull So 
Chim Belg 1911, 26 174 ) 

Sat solution at 30° contains 27 4-27 98 g 
a^vd NaaCOs m 100 g of the solution 
(Cocheret, Dissert 1911 ) 

Sat solution at 25° contains 27 64 g anhyd 
Na^TOs in 100 cc of the solution (McCoy 
and Test, J Am Chem Soc 1911, 33 474 ) 

Solubihty in alcohol 

Composition of the alcohol and water layers 
m^^ct with the sohd phase, Na2C084- 
IOH2O, at different temperatures 


I 1 

alcohol salt water 


30 6 
29 7 
29 0 
28 2 


Alcohol layer 


47 8 
40 0 
32 7 
23 5 


1 2 
2 1 
3 8 
7 3 


51 0 
57 9 
63 5 
69 2 


Water layer 


% al % % 

cohol salt water 


2 3 
2 9 
4 3 
7 9 


27 8 
25 5 
22 7 
18 6 


69 9 
71 b 
73 0 
73 5 


(Ketner, Z phys Ch 1902, 39 651 ) 
Solubility in alcohol +Aq 

Liquids wluch can be m equilibrium with 
Na2CO3+10H2O at 21° 


% alcohol 


0 

6 2 
15 3 
26 1 
39 2 
58 2 
67 1 
73 3 


% salt 


18 5 
12 7 
6 9 
3 2 
1 2 
0 2 
0 1 
0 06 


% water 


81 5 
81 1 
77 8 
70 7 
59 6 
41 6 
32 8 
26 64 


Composition of the alcohol hquids whic 
be in equihbrium with NagCOs+l 
and Na2C08+7H20i5 at different 
peratures 


t° 

% alcohol 

% salt 

% w 

er 

29° 

62 3 

C 3 

37 

1: 

26° 

' 67 8 

0 1 

32 

L 

21° 

73 3 

C 06 

2b 

> 


(Ketner ) 

See also under Na 2 C 03 
+I5H2O (Jacquelam, A 80 241 ) 

Sodium hydrogen carbonate, NaHCOs 

100 pts cold H 2 O dissolve 7 7 pts NaHCOs ( 
Schw J 6 52) 

100 pts H 2 O at 11 25° dissolve S 27 pts NaHC 
form solution of 1 061 3 sp gr (Anthon Dmjrl 
216) 

100 pts H2O dissolve at — 

0° 10° 20° 30° 

8 95 10 04 11 15 12 24 pts NaHCC 

40° 50° 60° 70° 

13 35 14 45 15 57 16 69 pts NaHCC 
(Poggiale, A ch (3) 8 468 ) 

100 pts H2O dissolve pts NaHCOs at 


(Ketner ) 


Experiments with solutions of sodium 
drogen carbonate show Hut they gi ulu 
decompose after a time ( 1 ro idwcll Z am 
1898, 17 204 ) 

The source of on or of m iny solubiliU 
^®r^nations of this subst im ( is (luc to J 
?■[ Solutions exposed i o tin air lose C 
(McCoy, Am Ch J 190 i, 29 4 is) 

ivT 25° contains 98 4 

NaHCOa (McCoy and J est, J Am Ch< 
Soc 1911, 33 474 ) 


>8 to 

161 . 


t° 

Pts 

NaHCOa 

t° 

Pts 

NaHCOj 

t° 

P 

Naf 

04 

0 

6 90 

21 

9 75 

42 

13 

>5 

1 

7 00 

22 

9 90 

43 

13 

>0 

2 

7 10 

23 

10 05 

44 

13 

to 

3 

7 20 

24 

10 20 

45 

13 

>5 

4 

7 35 

25 

10 35 

4b 

13 

5 

5 

7 45 

26 

10 50 

47 

13 

►0 

b 

7 60 

27 

10 65 

48 

14 

0 

7 

7 70 

28 

10 so 

49 

14 

0 

8 

7 85 

29 

10 95 

50 

14 

5 

9 

8 00 

30 

11 10 

51 

14 

5 

10 

8 15 

31 

11 25 

52 

14 

5 

11 

8 25 

32 

11 40 

53 

15 

0 

12 

8 40 

33 

1 11 55 

51 

15 

0 

13 

8 55 

34 

11 70 

55 

15 

0 

14 

8 70 

35 

11 00 

5() 

15 

f) 

15 

8 85 

3b 

12 05 

57 

15 

) 

) 

16 

9 00 

i7 

12 20 

5S 

H> < 

17 

9 15 

38 

12 55 

)9 

J(> 

1 

18 

9 30 

39 

12 50 

(>0 

lb 

) 

19 

9 40 

40 

12 70 


20 

9 60 

41 

12 00 





(Dibbits, J pr (2) 10 

417 )' 




V' 

ly 

K 

e- 

SB 







CARBONATE, SODIUM HYDROGEN 


2H 


NaHCOs -J-Aq sat at 16® has sp er = 
106904 (Stolha) 

ii^ol m sat NaCl, or Na 2 S 04 +Aq 
(Balmain, B 6 121 ) 

Equilibrium between Na^COs and NaHCOs 
m H 2 O and m contact with the air 
System NasCOs, NaHCOs, and CO 2 
Temperature, 25® C 

Gram 
atoms Na 
l>or liter 

Amount 
solution used 
for titration 
cc 

Amount 

Na combined 
as NaaCOa 
Per cent 

Amount Na 
combmed as 
NaHCOs 

Per cent 

0 0044 

50 

8 7 

91 3 


50 



0 0143 

20 

20 0 



20 



0 0562 

10 

37 3 



10 



0 2248 

1C 

59 3 



10 



0 8847 

2 

64 0 



2 




3 



Temperature, 37° C 


Amount 

Amount 

Amount 

f ram 

solution UH( cl 

Nu combined 

Na combmed 

U >iiiH Na 

for titration 

as NaiCOs 

as NaHCOs 

I>( r lit( r 

<. ( 

Per cent 

Per cent 

0 0019 

50 

10 5 

89 5 


50 



0 C071 

20 

21 1 

78 9 


20 



0 0271) 

1( 

41 3 

58 7 


10 



0 (UO 

U 

64 5 

35 5 


10 



0 42\ 

2 

) 

81 9 

18 1 

0 ^16 

2 

) 

S6 5 

H 5 

I 795 

2 + 

2 

SI 4 

16 6 


1 { inpi ratun , 50® C 



\ ttioiuil 

\tti()unt 

Ainouiit 

< IMIM 

(lilt l( II US( 1 

N]i<<Miil)ini 1 

Na ( onibiiii d 

il nm \ 1 

f ir ht ml 1 ri 

IS Nil ( ( ) 1 

iiH NuIICf), 

l> i Itt( 1 

( ( 

I ( t ( ( III 

I < r ( » n1 

0 0017 

50 

22 2 

77 8 

0 0071 

J ) 

20 

12 9 

()7 1 


20 



0 OJOl) 

10 

50 7 

49 i 


20 



0 101 1 

1(» 

70 0 

50 0 


10 



0 100(» 

10 

) 

SJ 0 

19 0 

0 S(K>S 

2 

> 

SO S 

15 2 

1 7 ISO 

2 1 

2 

S7 1 

12 9 


Temperature, 75® C 


Gram 
atoms Na 
per liter 

Amount 

Amount 

Amount 

solution used 

Na combmed 

Na combined 

for titration 

as NasCOs 

as NaHCOs 

cc 

Per cent 

Per cent 

0 003 

50 

25 7 

74 3 


25 




25 



0 019 

20 

34 8 

65 2 


20 



0 036 

10 

55 7 

44 3 


10 



0 270 

5 

79 5 

20 5 


5 



0 702 

1 

85 0 

15 0 


1 



6 56 

1 

84 8 

15 2 


1 




System Na^COs and NaHCOs at 25® C 


Total salts 
dissolved 
firams 

Na2C03 

NaHCOs 

Weight 

Grams 

Per cent 

Weight 

Grams 

Per cent 

0 3555 

0 0203 

5 71 

0 3362 

94 29 

1 1053 

0 1505 

13 62 

0 9548 

86 38 

4 0443 

1 1041 

27 30 

2 9402 

72 70 

14 6558 

7 0212 

47 91 

7 6346 

52 09 

66 3982 

29 8223 

62 88 

26 5769 

47 12 


(Cameron and Briggs, J phys Chem 1901, 
6 540) 


100 g alcohol of 0 941 sp gr dissolve 1 2 g 
NaHCOs at 15 5® 

100 g glycerol dissolve 8 g NaHCOs at 
15 5® (Ossendowski, Pharm J 1907, 79 
575) 

Insol in acetone (Naumann, B 1904, 37 
4329) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Insol in acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 


Sodium r/tliydrogen ^ricarbonate, 

Na4H,(CO )3+3H20 

More sol thin NaHCOs, loss sol than 
Na 2 CO, m H 0 (Rose, Pogg 34 160 ) 

100 pts H 2 O dissolve, calculated as 2 Na 20 , 
dCO^— 


it 

0° 

12 65 ptb 

it 

60° 

29 68 pts 

(( 

10® 

15 50 

ti 

tt 

70° 

32 55 

cc 

a 

20° 

18 30 

Cl 

cc 

80° 

35 8 

cc 

n 

30° 

21 15 

It 

tc 

<)0° 

38 63 

cc 

ti 

40° 

23 95 

tc 

It 

100° 

41 59 

cc 

it 

50® 

26 78 

ti 






(Poggiale, A ch ( i) 8 468 ) 


Min Frond J Urao S(e Na3H(C08)2+ 
2H2O 




CARBONATE. SODIUM HYDROGEN 


Yrtsodittin hydrogen carbonate, Na3H(C03)2 
+ 2 H 2 O 
Sol inHaO 

True formula of “Trona’^ and ^^Urao ” 
(Zepharovich, Zeit Kryst 13 135, de Mon- 
desir, C R 104 1505 ) 

Sodium thonum carbonate, 3Na2C03, 
Th(C08)2+12H20 
Decomp by H 2 O (Cleve ) 

Sodium uranyl carbonate, 2Na2C03, 
(U02)C03 

Slowly so] in H 2 O Solution sat at 15° has 
sp gr =1 161 (Anthon, Dingl 166 207) 

Sodium yttnum carbonate, Na2C03, Y2(C03)s 
+ 4 H 2 O 

Ppt Not deeomp by cold H 2 O (Cleve ) 

Sodium zmc carbonate, 3Na20, 8ZnO IICO 2 
+8H20=3Na2C08, 8 ZnC 03 + 8 H 20 
SI deeomp bypureH20 (Wohler) 

Less easily deeomp by H 2 O than most 
double carbonates (Devlile, A ch (3) 33 
101 ) 

lNa20, 3ZnO, 4 CO 2 "{“31120 (Kraut, Z 
anorg 1897, 13 13 ) 

Sodium carbonate sulphite, Na2C08, 2Na2S03 
4 - 2 IH 2 O 

Sol in hot H2O, si sol in cold H2O (John- 
son, J Soc Chem Ind 1895, 14 271 ) 

Strontium carbonate, SrCOa 
Sol in 18,045 pts H 2 O at ordinary temp 
(Fresenius ) 

Sol in 12,522 pts H 2 O at 15° (Kremers, 
Pogg 86 247 ) 

Sol in 33,000 pts H 2 O (Bineau, C R 41 
511 ) 

Less sol in H 0 than SrSO^ (Dulong ) 
Sol m 1536 pts boiling H>0 (Hope, 
Edinb Trans 4 5) 

Calculated from electiical conductivity of 
SiCOs-fAq, SiCOj is sol in 121,7()0 pts 
H 2 O at 8 8° and 91,468 pts at 24 3° (Hollo- 
mann, Z phvs Ch 12 130) 

1 1 H 2 O dissolves 11 mg SrCOa at 18° 
(Kohlrausch and Rose, Z phys Ch 12 241 ) 
^‘Solubility pioduct’’ = 15 67 X 10-»« mol 
Iitic (McCoy and Smith, T Am Chem 
Soc 1911, 33 473 ) 

Sol in 833 pts HiCOa-fA-q at 10° 
(Gmelm ) 

Sol in 56,545 pts H O containing NH 4 OII 
and (NH 4 ) 2 C 0 , 

Quite sol m NH 4 CH-Aq or NH 4 N 03 -|-Aq, 
but repreoipit itcd on addition of NH 4 OH anil 
(NH 02 CO 3 -hAq (Fiesenius ) 

Partially deeomp by boiling with aqueous 
solutions of K 2 SO 4 , Na 2 S 04 , CaS 04 , 
(NH 4 ) 2 S 04 , MgS 04 , Na 2 HP 04 , (NH 4 ) HPO 4 , 
KgSOa, Na^SO , (NH 4 ) 2 b 03 , Na 2 B 407 , 


NaaAsOa, K 2 ASO 2 , K 2 C 2 O 4 , Na 2 C 204 , NaF 
and K 2 Cr 04 Deeomp is complete with th( 
NH4 salts (Dulong, A ch 82 286 ) 

SI deeomp by Na 2 S 04 , or K 2 S 04 +Aq 
(Persoz ) 

Easily sol m NH 4 chloride, mtrat^ o 
sucemate+Aq, but less so than BaCO^ 
(Fresemus ) Sol in ferric salts +Aq, witl 
pptn of Fe 206 H 6 Sol in Na citrate -fAq 
(SpiUer ) Not deeomp by a mixture of 1 pt 
H2SO4 and 6 pts absolute alcohol, or by a] 
coholic solutions of tartaric, racemic, citnc 
or glacial acetic acids, immediately decomi: 
by HNOs-f absolute alcohol, or H 2 C 204 H 
abs alcohol 


Solubihty of SrCOs in NH 4 C 1 +Aq 


% NH4C1 

% SrCOs 

5 35 

0 179 

10 

0 259 

20 

0 358 


(Cantoni and Gogueha, Bull Soc 1905, ( 
33 13) 


Insol in liquid NH 3 (Fianklin, Am C] 

J 1898, 20 829 ) 

Insol m methyl acetate (Naumann, I 
1909, 42 3790), ethyl acetate (Naumau 
B 1904, 37 3602 ) 

Insol in acetone (Naumann, B 1904, 3 , 
4329) 

Insol in acetone and m methylal (Er 
mann, C C 1899,11 1014) 

Mm Strontiamie 

Strontium hydrogen carbonate 
SrCOs is sol in 850 pts of i sat solution f 
CO 2 m H 2 O 

Strontium uranyl carbonate, SiO, 2 UO 3 , 20 ^ 
+16H 0 

Ab Bi comp (BlirikofT, DjsbCit 1900 ) 
Terbium carbonate 

Ppt Insol m cxdss (Nn 4 ) GOs+A | 
(Potratz, C N 1905, 92 { ) 

Thallous carbonate, 1 1 C ( ) 1 

100 pts H 0 dissolve ptb 11 C 03 (C = 

001 ding to Ciookis, I = Kioidmg bo Lam ) 
at — • 

15 5 ° 18° 62° 100 ° 100 

42 5 2i 12 85 27 2 22 1 pts ILCl i 

C 1 L ( I 

Irisol mabsoluti ili oliol ( 1 ), uiil(thcr(( ) 
Insol 111 ao( tom and i)\ 1 idim (N uimai 1 , 
B 1904,37 4^29) 

Insol m mithyl icitati (Niuminn, 1 
1909,42 3790) 

Thallous carbonate, acid, 1 1 (), 2 CO 2 
Rathei easily sol in cold II G (Carst 1 - 
jon ) 
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. (Giorgis, Gazz ch it 1894, 24 

474r-479 ) 

platmocyamde, TI 2 CO 3 , 

SI sol in hot, insol in cold H 2 O (Fns- 
well, Chem Soc ( 2 ) 9 461 ) 

Thoir^ carbonate, basic, 2 Th 02 , CO 2 + 

3H2O 


Insol m Na CO3, or K COj+Aq Sol in 
f^c salts +Aq with pptn of FeoOeHc 
(Fuchs, 1831 ) 

The carbonates descnbed by Boussingault, 
Wackenroder, Rose, and probably all salts 
between ZnO, CO 2 and oZnO, 2COs are mix- 
tures (Kraut, Z anorg 1897, 13 1-15 ) 

3ZnO, CO 2 + 2 H 2 O Sim Zitic bloom, Hy- 
arozincde 

ZnCOs, 3 Zn 02 H 2 Aim \uncal<nie 


Insol m C 02 +Aq, but sol m excess of 
alkali carbonates -j-Aq, if cone 


Tm (stannous) carbonate, 2SnO, CO 2 

E^ily decomp on air, insol in H 2 O or 
H 2 C 08 +Aq (Deville, A ch (3) 36 448 ) 


Uranyl carbonate, basic, 5 (U 02 )( 0 H) 2 , 
3(U02)C08+6H20 

Ppt (Seubert and Elten, Z anorg 1893, 
4 80) 


Zme carbonate, ZnCOa 
1 1 H 2 O at 15® dissolves 0 01 g , 1 1 HjO 
dissolves 1 64 X 10-* mols , or 0 206 g ZnCOg 
at 25® (Ageno and A alia, Att ace Line 
1911, 20, II 706 ) 

1 1 5 85% NaCl+ Aq dissolves 0 0586 g, 
11 7 45% KCl+Aq dissolves 0 0477 g ZnCO, 
(Essen, Gm -K 4 , 1 680 ) 

Sol in acids, KOH+Aq, and NH 4 salts + 

; Aq 

Sol in H 2 C 03 +Aq 


Ytterbium carbonate, basic, Yb(OH)C08+ 
H 2 O 

Ppt (Cleve, Z anorg 1902, 32 146 ) 

Ytterbium carbonate, Yb 2 (C 08 ) 3 + 4 H 20 

Ppt (Cleve, Z anorg 1902, 32 146 ) 

Yttrium carbonate, Y 2 (C 08 ) 3 + 3 H 20 

Insol in H 2 O, very si sol in H 2 C 03 +Aq 
Sol in S 02 +Aq and all mineral acids Sol 
in NH 4 salts, and alkah carbonates -j-Aq to 
some extent More sol in (NH 4 ) 2 C 03 +Aq 
than m K 2 C 03 +Aq (Berhn ) More sol m 
(NH 4 ) 2 C 03 -HAq than cerium, but 5 or 6 
times less sol than glucmum carbonate 
(Vauquelm ) Sol in large excess of KHCO 3 + 
Aq (Rose ) Slowly sol m NH 4 salts 4-Aq 
(Berzelius ) 

Zinc carbonates, basic, 8ZnO, C02-f2H20, 
5ZnO, 2 CO 2 + 3 , or 7 H 2 O, 3ZnO, CO 2 + 
H 2 O, llZnO, 4 CO 2 +I 4 H 2 O, 14ZnO, 
SCOa+^^HaO, 2ZnO, CO 2 +H 2 O, 8ZnO, 
3 CO 2 + 5 H 2 O, etc 

All ppts formed from Zn salts and carbo- 
nates 4 -Aq Sol in 2000-3000 pts cold H 2 O, 
separates out on heating and does not redis- 
solve on cooling (Schindler ) Sol m 20,895 
pts H 2 O at 15° (Kremers, Pogg 86 248 ) 
Sol in 44,600 pts H 2 O at ord temp (Fre- 
senms ) 

Sol in 1428 pts sat H 2 C 03 +Aq (Las 
saigne ) Sol m 189 pts HaCOs+Aq sat at 
4-6 atmos (Wagner, Z anal 6 107 ) Easily 
sol m KOH, NaOH, NH4OH, (NH 4 ) 2 C 03 -f 
Aq, and in acids Somewhat sol m alkah 
bicarbonates and NH 4 salts +Aq (Frese- 
mus ) Sol m hot (Fuchs), also cold (Brett, 
1837) NH 4 C 1 +Aq, less sol in NH 4 N 03 +Aq 
(Brett ) 

Sol m all NH 4 salts +Aq excepting (NH 4 ) 2 S 
+Aq (Terrell, Bull Soc (2) 9 441 ) 


Solubihty m various salts + Aq 


Solvent 

g ZnC03 sol in 1 1 of 
the soh ent 

10% NaNOs+Aq 

0 058981 

sat NaNOa+Aq ! 

0 149000 

5%NaCl+Aq ' 

0 021730 

10% NaCl-hAq 

0 046564 

sat NaCl+Aq 

0 130380 

10 %Na 2 SO 4 +Aq 

0 009313 

sat Na S 044 Aq 

0 015521 


(Ehlert, Z Elektrochem 1912, 18 728 ) 


Insol in hqmd NHs (Franklin, Am Ch 
J 1898, 20 830 ) 

Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), eth>l acetate (Naumann, 
B 1910, 43 314 ) 

Mm Calamine, Smithsointe 
Calamine is sol m NH 40 H + Aq only m 
the presence of NH 4 salts (Brandhorst, 
Zeit angew Ch 1904, 17 513 ) 

- 1 -Mil 20 (Alikubch, Z anorg 1908, 66 
366 ) 

+H 0 (Belar, Zeit Ivr^st 1890, 17 126 ) 

Zme carbonate ammoma, ZnCO 3 , NHs 
Slowly decomp b\ H 0, but not on the an 
01 by boiling with alcohol (Fa\Te, A ch 
(3) 10 474 ) 

Zme carbonate hydroxylamme, ZnCO 3, 
2NH3O 

Insol in H 0 Decomp b\ acid «5 ( Gold- 
schmidt and Syngros, Z anorg 6 129 ) 

Zircomum carbonate, 3ZiO , CO + 6 H 9 O 
Decomp by hot H O, all CO being gi\ en 
off (Hermann ) 

; Sol in alkali carbonates +Aq 
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Percarbomc acid 
See Percarbomc acid 


Carbomc anhydride, CO2 
See Carbon d^oxlde 


Carbonophosphoric acid 

Potassium carbonophosphate, (K 2 HP 04 ) 4 , 
2 CO 2 , 2 KHCO 3 

Known only in solution (Banll4, C R 
1903, 137 566 ) 

Carbonyl bromide, COBr2 
Decomp by H 2 O (Besson, C R 1896, 
120 192) 

Carbonyl platinous bromide, CO, PtBr 2 
Sol m 1120 with almost mstant decomp 
Sol in absolute alcohol (Pullmger, Chem 
Soc 69 603) 

Quite easdy sol in hot CeHe, insol m 
hgroine, and can be crystaUized from CCI4 
Very easily sol in HBr+Aq (Myhus and 
Forster, B 24 2432 ) 

Carbonyl bromochlonde, COClBr 
Decomp by H O (Besson ) 

Carbonyl chloride, COCI 2 
Phosgene Cold H 2 O dissolves 1-2 vols 
COCI 2 gas with slow decomposition Alcohol 
decomp immediately Immediately absorbed 
by KOH, or NH 40 H- 1 -Aq Very sol in gla- 
cial HC 2 H 3 O 2 , benzene, and most liqmd hy- 
drocarbons (Berthelot, Bull Soc (2) 13 14 ) 
Sol in SCI 2 

1 vol AsCls absorbs 10 vols COCI 2 

D^ca^bonyl cuprous chloride, CU 2 CI 2 , 200-1- 

4H2O 

Dccomp by iir (Jones, Ain Ch I 1H09, 
22 305 ) 

Carbonyl platinous chloride, 2COCI , FtCl 
SI deliquescent asily sol in 11^0 with- 
out decomp , si sol in ilcohol Almost insol 
in CCI4 (Pullmger, Chem Soe 69 600 ) 

^’kfo/iocarbonyl platinous chlonde, CO, PtCl 
Decomp by H 2 O ind alcohol, sol m hot 
CCI 4 (SchuUenberger, A fh (4)16 100) 
Sol m cone HCl+Aq (Mvluis and I<or- 
ster ) 

Dicarbonyl platinous chloride, 2CO, PtCb 
Decomp by HiO and alcohol Sol in CCI 4 
(Schutzenberger ) 

Decomp by cone HCl+Aq into CO and 
CO, PtCb (Mylius and Forster ) 


^csgwtcarbonyl platmous chlonde, SCO, 
2PtCl2 

Decomp by H 2 O or alcohol Much me 
sol m CCI 4 than 2C0, PtCh 

Carbonyl platmous iodide, CO, Ptl 2 
Not hygroscopic Insol an, but slowly c 
comp by, H 2 O Easily sol in benzene 
ether, also m alcohol, which decomp on war 
mg, sol in HI+Aq (Myhus and Forster ) 

Carbonyl platmous sulphide, CO, PtS 
Easily decomp Insol in ordmary solven 
(Mylius and Forster ) 

Carbonyl sulphide, COS 
H 2 O absorbs 1 vol COS 


Absorption of COS by H 2 O at t° 


t® 

Coefficient 

of absorption 

0 

1 

333 

10 

0 

835 

20 

0 

561 

30 

c 

403 


(Winkler, Z phys Ch 1906, 66 351 ) 


1 cem H 2 O at 13 5® and 756 mm pi 
dissolves 0 8 cem COS (Hcmpel, Zi 
angew ch 1901, 14 867 ) 

1 cem ot a hydrochloiic icid solution f 
CU 2 CI 2 absoibs about 0 2 (cin COS (He - 
pel ) 

Carbonyl ferroevanhydne acid 

H3he(CO)(( N)5 

Very sol in HiO, (hcomp on lioati 
(Muller, \ ch (()) 17 91) 

Cobalt carbonyl ferrocyanide 

SI sol mirO,V(iysol in dil HNOa + i [ 
(M) 

Cupric carbonyl ferrocyanide, 
Cu 3 ll((C())(CN)f| 

Insol m 11 0 II SO, („ (111 UNO , 4 1 

(M) 

Iron (feme) carbonyl ferrocyanide, 

LduUXCN) 

Insol mil O Sol m II ( O^ | Aq In I 
m at( tie, 1 ic tu , mk ( mn , t o t iric , uul ( 1 c 
acids-fAci but ( isily sol in tin luiitrils b 
of those u ids Insol m KCl, or KNO3-I- j 
but sensibly sol m N i IlPO,- 4 -A<i Ir >1 
evcnonwirnimgiuvdv (hi llS04,orll8p 4 
-hAq (Muller ) 

Potassium carbonyl ferrocyanide, 
K3he(CO)(CN)8-bl4ilI O 
100 pts H 2 O dissolve 148 pts at ® 
(Muller, C R 104 992 ) 
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Silver carbonyl ferrocyamde, 

Ag8lie(CO)(CN)6 

Insol in H2O, si sol in dil H2SO4, HCl, 
or HNOa+Aq, scarcely attacked by cone 
HC2]i^02+Aq (Muller) 


Cenc chloride 

Known only in solution, which decom- 
poses by shght heat (Berzehus ) 

CeroTis mercuric chloride 


Sodium carbonyl ferrocyamde, 
Na8Fe(C0)(CN)6+6H20 
Sol in H2O (Muller ) 

TTranyl carbonyl ferrocyamde, 

(U02)8[Ii eC0(CN)6]2+5H20 
SI sol in H2O, but more easily if H2O is 
acidified with HC2H3O2 


Cericotungstic acid 

Ammomum cencotungstate, 2(NH4)20, 
CeaOa, 16W08+2H20 
Insol in H2O, but decomp by boihng 
therewith (Smith, J Am Chem Soc 1904, 
26 1481) 


Cenum, Ce 

Deconm pure H2O very slowly at ordinary 
temp Not attacked by cold cone H2SO4 or 
red fuming HNOa Sol m dil H2S04+Aq, 
HNOa+Aq, and cone or dd HCl-j-Aq 
(Hillebrand and Norton, Pogg 166 633 ) 


Not dehquescent (v Bonsdorff ) 

CeCls, 4HgCl2+10H2O Permanent, eas- 
ily sol m H2O (John, BuU Soc (2) 21 533 ) 

Cenum stannic chlonde 
See Chlorostannate, cenum 

Cerous chlonde zme iodide 
Sol m H2O and alcohol (Holzmann, J pr 
84 76) 

Cerous fluonde, CeFg 
Insol ppt 
+HH2O 

Cenc fluonde, CeF4 
Insoluble precipitate (Berzehus ) 

+H2O Insol m H2O (Brauner, B 14 
1944) 

Cenc cobaltous fluonde, 2CeF4, C0F2+7H2O 
Ppt Easily decomp by H O (Rimbach, 
A 1909, 368 107 ) 


Cerous bromide, CeBrg 
Anhydrous As the chloride (Robinson, 
Proc Roy Soc 37 150 ) 

Sol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4328 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 379C ) 

-|-rH20 Very deliquescent (John ) 

Cenum gold bromide, CeBrj, AuBr3+8H20 
S( 6 Bromaurate, cenum 


Cenc cupnc fluonde, 2CeF4, CUF2+7H2O 
Ppt Decomp by H2O (Rimbach, I c ) 

Cenc mckel fluonde, 2CeF4, N1F2-I-7H2O 
Ppt Decomp by H2O (Rimbach, I c ) 

Cenc potassium fluonde, 2CeF4, 3KF+2H2O 
Insol in HoO (Brauner, B 14 1944, 16 
109) 

Could not be obtamed pure (Rimbach, 
/ c) 


Cenum carbide, CeC2 

Dccoinp by fused alkali mtrates, chlorates, 
hydroxides and carbonates, and by cone 
H2SO4 on heating Insol in cone HNO3, 
decoiup by H2O and dil acids (Moissan, 
C R 1890, 122 359 ) 

CeCs Not attacked by hot cone acids 
(Del if on tame, J B 1866 176 ) 

Cerous chlonde, CcCls 

A nhy from Deliquescent Sol in H2O 
with lussing and evolution of heat, sol in 
alcohol 

Sol m act tone (Eidmann, C C 1899, 

IJ 1G14, Naumann, B 1904,37 4328) 
Difficultly scl in methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

+71120 Insol in NH40H+Aq (Den- 
nis, Z anorg 1894, 7 260 ) 

Deliquescent (Berzelius ) 
Deeoinp by boiling with H2O Sol in 1 pt 
H2O at ord temp and 3-4 pts alcohol 
(Dumas ) 


Cenc zme fluonde, 2CeF4, ZnF2+7H20 
Ppt Decomp by H2O (Rimbach, I c ) 

Cerocenc fluonde 2CeF8, CeF4 
Mm Fluocente 

Cenum hydnde, CeH2 
Decomp by acids (Winkler, B 24 873 ) 
CeHs Decomp in moist air, decomp by 
hot or cold H2O, sol in acids with evolution 
of H2O Decomp by alkalis (Muthmann, 
A 1902, 326 266 ) 

Cerous hydroxide, Ce20 , a:H20 
Easily sol in acids Insol in excess of 
alkali hydroxides +Aq Sol in (NH4)2C03+ 

Aq 

100 com of a solution m glycerine +Aq 
contammg about 60% by vol of glycenne 
contain 79 g Ce208 (Muller, Z anorg 
1905, 43 322 ) 

Exists m two modifications one msol m 
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cold HCl-f-Aq, the other sol m cold HCl-f- 
Aq (Brauner, C N 1895, 71 283 ) 

Cenc hydroxide, 2 Ce 02 , 3 H 2 O 
Sol in HNOs or H 2 ^ 4 , also in HCl-f-Aq, 
forming cerous chloride and free chlonne 
Insol m hydrofluoric, acetic, or formic acids + 
Aq Somewhat sol m dil HNOs, or HC1+ 
Aq (Ordway, Am J Sci (2) 26 205 ) Insol 
in NH 4 OH, KOH, and NaOH+Aq SI sol 
in alkali carbonates +Aq (Dumas ) 

SI sol m (NH 4 ) 2 C 034 -A 9 (Ordway ) 

100 ccm of a solution m glycenne+Aq 
contaimng about 60% by vol of glycerme 
contain 0 08 g Ce 02 (Muller, Z anorg 
1905,43 232) 

Cerous iodide, Ceig 

Sol in acetone (Eidmann, C C 1899, II 
1014, Naumann, B 1904, 37 4328 ) 

H-tegO Very dehquescent and sol in 
H 2 O (Lange, J pr 82 134 ) 

Sol in alcohol 

Ceniun mtnde, CeN 

Decomp by H 2 O and alkah Sol id min- 
eral acids with formation of cerous and am- 
momum salts (Muthmann, A 1902, 325 
272) 

Cerous oxide, CegOg 

When igmted, insol m HCl+Aq, when 
long digested with H 2 SO 4 , is sol in HCl+Aq 
with addition of alcohol 

Cenc oxide, CeOg 

When Igmted, is only dissolved in traces, 
even on heatmg, by HCl or HNO-j+Aq Sol 
in cone H2SO4 when warmed Sol in the cold 
in a solution of K1 in HCl+Aq (Bunsen), in 
a mixture of HCl and FeCL+Aq, or any re- 
ducing substance 

Cenum peroxide, Ce 409 
Insol in boihng cone acids Sol m H SO 4 
by long digestion (Popp, A 131 361 ) 
Probably does not exist (Ramraelsberg, 
Pogg 108 40) 

Ce 206 (Hermann, J pr 30 184 ) 
Probably does not exist (Rammclsberg ) 
CeOs+rH 20 Sol in HCl+Aq (Popp, 
A 131 361), (Lecoq de Boisbaiidraii, C R 
100 605 ) 

Ce 02 +H 20 j, according to Clove (Bull 
Soc (2) 43 57 ) 

Cenum oxycarbide, CeC 2 , 2 Ce 02 
Stable m the air Slowly attacked by cold 
H 2 O With hot H 2 O and with acids, it givts 
unsat hydrocarbons (Sterba, C R 1902, 
134 1058) 

Cenum oxychlonde, CeOCl 
Shghtly attacked by hot cone HCl+Aq 
Slowly sol m cone HNOg+Aq (Wohler ) 


Easily sol m dil acids (Didier, C R 1 L 
882) 

Cenum oxychlonde tungsten /r^oitide, CeO I. 
WOg 

(Didier, C R 102 823 ) 

Cenum selemde 

Insol in H 2 O, difficultly sol m acn i 
(Berzehus ) 

Cenum sihcide, CeSi 2 
Insol in H 2 O, by which it is acted up i 
only very slowly 

Sol in HCl and HF + Aq with evolution f 
H 2 

^ Not attacked by alkalis +Aq or NH4OH - 

linsol in orgamc solvents (Sterba, C 
1902,136 170) 

Cenum sdicide, Ce 2 Si 3 
Insol in acids (XJllik, \V A B 62, 
115) 

Cenum (bisulphide, Ce 2&4 
Not decomp by cold H 2 O 
Slowly sol in cold dd H SO 4 , HCl ai I 
acetic acid Rapidly sol in w inn dil II 2 SC , 
HCl and acetic acid with du oinp (Bilfcz, 
1908,41 3342) 


Cenum ses^wisulphide, Ce St 
I nsol in, ind not dccomp bj H 0, b 
easily decomp by tin \viak(st icids (M 
Sander), (Didid, C U 100 1 lt)l ) 

Mo??ochloramine, Nil C’l 
Easily sol in II O (Rise lug ( h Z 1<)() 
31 920) 

Chloric^; amine comps 
S( ( Chlorotetramme comps 

A/ciachlorantimonic acid, IISI)( | 

41 JI 0 

n>(hos(oi>i( ^ol Ml II 0 will) ({((oinji 
sol ill iholiol Kitoin ind icii 

(Wdulind, / inoig PIO") 44 1 ) 

Uc/dchlorantimonic acid ammonia, IlShCl 

2 N11 t 

Sol in HO ind in iholiol (Wdiiluul in 
Schmid, 7 inoig lOO"), 44 ^>9 ) 

Alummum /nc/(/chlorantimonate, VlisbCL 
+ 1511 O 
Hydroscopic 

Sol in dll lICl+Ac^ ( W c ml ind, B 190 
36 254) 
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Ammomum weiachlorantunonate, NH 4 SbCl 6 

+H 2 O 

Hydroscopic 

Sol m H 2 O Solution decomp slowly when 
cold, rapidly on warming 

Sol m du HCl (Weinland, B 1903, 36 


Cadmium metochlorantunonate ammoma. 
Cd(SbCl 6 ) 2 , 7NH3 

Ppt (Weinland and Schmid, Z anorg 
1906, 44 56 ) 

Calcium meiachlorantimonate, Ca(SbCl 6 ) 2 “f- 
9F2O 

Hydroscopic 

Sol in dll HCl+Aq (Weinland, B 1903, 
36 253) 

Chromium mefachlorantmioiiate, Cr(SbCl6)8 
+I3H2O 
Hydroscopic 

Sol in dll HCl-f-Aq (Weinland ) 

Chromium or^^chlorantunonate, CrSbCUd- 
IOH 2 O 
Hydroscopic 

Sol ID dll HCl-l-Aq (Weinland ) 

Cupric me^achlorantimonate ammonia, 
Cu(SbCl6)2, 5 NH 3 

(Weinland and Schmid, Z anorg 1905, 44 
55) 

Glucmum ;/ie/achlorantmionate, GKSbCWa 
+IOH 2 O 

Very hydrcsoopic 

Sol m dll HCl (Weinland, B 1903, 36 
252) 

Iron (feme) or//iochlorantimonate, FeSbClg 
+ 8 II 2 O 
Hydroscopic 

Can cisily be ciyst from dil HCl-fAq 
(Weinland ) 

Lithium ///r^achlorantimonate, LiSbCla-h 
4HO 

Very h\ dr(H( opu 

Sol in dll IJCl+Aa (Weinland, / c) 

Magnesium ///y/nchlorantimonate, MgSbCL 
+011 O 
I [ydiofacopic 

Sol in dll llCl + Aq (Weinland) 

Nickel //? 6 ^r/chlorantimonate ammoma, 

Ni(SbGlo)2, 0NIJ3 

Sol in 110 (Weinland and Schmid, Z 
uK)rp; 1905, 44 57 ) 

Potassium //ic/achlorantimonate, KSbCU+ 
ICO 

Hydroscopic 

Sol 1 PH 2 O Solution decomp slowly when 
cold rapidly when warmed 


Sol in dll HCl+Aq (Weinland, B 1903, 
36 250 ) 

Rubidium me/achlorantimonate, RbSbCle 
Hydroscopic 

Sol m dll HCl+Aq (Weinland ) 

Silver me/achlorantimonate ammoma, 

AgSbCle, 2 NH 3 

Decomp by H 2 O (Weinland and 
Schmid ) 

Zme me/achlorantunonate ammoma, 
Zn(SbCl6)2, 4 NH 3 
(Weinland and Schmid ) 

Chlorarsemous acid 
See Arsenyl chloride 

Chlorauric acid, HAUCI 4 + 4 H 2 O 
Sol in H 2 O, alcohol, and ether 
Sol in POCla (Walden, Z anorg 1900, 25 
212 ) 

Difficultly sol in PCU (Walden ) 

Cryst with 3 H 2 O as stated by Weber and 
Sehottlander and not with 4 H 2 O as stated by 
Thomsen (Schmidt, C C 1906, II 855 ) 

Chloraurates 

All chloraurates are easily sol in H 2 O and 
in alcohol (v Bonsdorff, 1829 ) 

Ammomum chloraurate, NH 4 AUCI 4 +H 2 O 
Very easily sol m H 2 O 
+ 2 H 2 O Very easily sol in H 2 O 

Banum chloraurate, Ba(Aun4)2+xH20 
Dehquescent id moist air Sol in 1120 and 
alcohol (v Bonsdorff, Pogg 17 261 ) 

Cadmium chloraurate 
Not dehquescent Sol m H 2 O and alcohol 
(v Bonsdorff ) 

Csesium chloraurate, CsAuCL 

100 pts aqueous sat solution contain at 
10° 20° 30° 40° 50° 

05 08 17 32 54 pts anhydrous salt, 

60° 70° 80° 90° 100° 

8 2 12 0 lb 3 21 7 27 5 pts anhydrous salt 

(Rosenbladt, B 19 2538 ) 

+ J^H 20 (Wells and Wheeler, Am J 
(1)44 157) 

Calcium chloraurate, Ca(AuCl4)2+6H20 
j Deliquescent Sol in H 2 O and alcohol (v 
Bonsdorff ) 

Cenum chloraurate, CeCb, AUCI3+IOH2O 
Extremely deliquescent Easily sol in H 2 O 
and absolute alcohol (Holzmann, C C 
1863 206 ) 

+I 3 H 2 O (John, Bull Soc ( 2 ) 21 534 ) 
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CHLORAURATE, COBALT 


Cobalt chloratirate, Co(AuCl4)2+8H20 
Sol m H 2 O and alcohol (Topsoe ) 

Didymimn chloratirate, D 1 CI 3 , AUCI 8 +IOH 2 O 
Very dehquescent (Cleve, Bull Soc (2) 
43 361) 

2DiCl8, 3 AUCI 3 + 2 OH 2 C (Cleve ) 

Gadolinium chloratirate, GdCL, AuCla-f 
IOH 2 O 

Sol in H 2 O (Benedicks, Z anorg 1900, 
22 404) 

Lanthanum chloratirate, LaCL, AUCI 8 + 5 H 2 O 
Deliquescent m moist air Sol m H 2 O 
(Cleve, B 8 128) 


Praseodymium chloratirate, PrCls, AuClj 
IOH 2 O 

Very sol m H 2 O, sol in cone HCl (v 
Schule Z anorg 1898, 18 354 ) 

Rubidium chloratirate, RbAuCL 
100 pts sat RbAuCL+Aq contain at 
10° 20° 30° 40° 50° 

4 6 9 0 13 4 17 7 22 2 pts anhydrous sa] 

60° 70° 80° 90° 100° 

26 6 31 0 35 3 39 7 44 2 pts anhydrous sal 
(Rosenbladt ) 

1 pt sol in 54 pts 98% alcohol Insol 
ether (Fasbender, C C 1894, II 609 ) 


Lithium chloratirate, LiAuCL 
100 pts aqueous solution contain at 
10° 20° 30° 40° 

53 1 57 7 62 5 67 3 pts anhydrous salt, 

50° 60° 70° 80° 

72 0 76 4 81 0 85 7 pts anhydrous salt 

(Rosenbladt ) 

-|“2H20 (Antony and Lucchesi, Gazz ch 
It 1890, 20 601 ) 

H-4H20 Not stable 

Sol in H 2 O and alcohol (Fasbender, C C 
1894, 1 409 ) 


Magnesium chloratirate, Mg(AuCl4)2+8H20 
Somewhat dehquescent Sol in H 2 O and 
alcohol (Topsoe ) 

+I 2 H 2 O 


Manganese chloratirate, Mn(AuCl 4 ) 2 + 
8 H 2 O 

Dehquescent Sol in H 2 O and alcohol 
(Topsoe ) 

+I 2 H 2 O 


Nickel chloratirate, Ni(AuCl 4 ) 2 + 8 H^O 
Dehquescent Sol in H 2 O and alcohol 
(Topsoe ) 


Samarium chloratirate, SmCL, AuChH- 
IOH 2 O 

Dehquescent Easily sol in H 2 O (Clev 
BuU Soc (2) 43 165 ) 

Scandium chloratirate, dScCls, 2 AuCl 8 
2IH2O 

Very deliquescent (Crookes, Phil Tran 
1910, 210 A, 365 ) 

Silver chloratirate, AgAuCL 
Decomp in the air 

Decomp by H 2 O, HCl and NH 3 (Hen 
mann, B 1894, 27 597 ) 

Sodium chloratirate, NaAuCl 4 + 2 H 20 
Easily sol in H^O and ibsolute alcohol 
100 pts aqueous solution contain at 
10° 20° 30° 

58 2 bO 2 G4 0 pts anhydrous salt, 

40° 50° 00° 

69 4 77 5 90 0 pts anhydrous a lit 

(Hos( nbl idt ) 

Easily sol in hj iCl+Ai^ 

Easily sol in H 2 O, alcohol ind i tin r (la^ 
bender, C C 1894, I 409 ) 


Potassium chloratirate, KAuCL 
Anhydrous Very stable (Lamer, W A 
B 99,2b 247) 

ICO pts solution in H 2 O contain at 
10° 20° 30° 

27 7 38 2 48 7 pts anhydrous salt, 

40° 50° 60° 

59 2 70 0 80 2 pts anhydrous salt 

(Rosenbladt, B 19 2538 ) 

Sol in H 2 O and alcohol, msol in ether 
(Fasbender, C C 1894, I 409 ) 

1 pt IS sol in 4 pts 98% alcohol (Fas- 
bender, C C 1894, II 609 ) 

-f- 2 H 20 Efflorescent 
+ }^H20 


Strontium chloratirate 
Sol in 1120 (v Bonsdoill ) 

Thallium chloraurate 
(Caibt iiijcn ) 

Ytterbium chloraurate, \ bCh VuC b +91 1,0 
Ppt (Cleve, / anorg 1902, 32 HS ) 

Yttnum chloraurate, YtCb 2 VuCb + 161120 
Veiy sol m 1120 (C1(V( ) 

Zme chloraurate, /n(AuCl 4 ) 2 +Sll 20 
Sol in H 2 O (1 opsoc ) 

+I 2 H 2 O Sol m H 2 O and alcohol (v 

Bonsdorff ) 
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Chloratoncyanhydnc aad 

Banum ^oratmcyamde, Ba[Au(CN)2Cl2]j+ 
8H2O 

Very sol m H 2 O or alcohol (Lmdbom, 
LundUmv Arsk 12 No 6) 

Potassium chlorauncyamde, KAu(CN)2Cl2+ 
H 2 O 

Very sol m H 2 O or alcohol 

Strontium chlorauncyamde, Sr[Au(CN)2Cl2]2 
"I-8H2O 
Sol inHaO 

Zmc chlorauncyamde, Zn[Au(CN)2Cl2]2+ 
7H2O 

Very sol in H 2 O 

Chlorhydiic acid, HCl 

Liquid Miscible with hqmd CO 2 , and H 2 S 
Gas Absorbed by H 2 O with production of 
much heat 

H 2 O absorbs 400-500 \ ols at ord temp and pressure 
or a little less than 1 pt by weight (Dalton ) 

1 vol H 2 O absorbs 480 vols at 0® sp gr of sat solu 
tion 18 1 2100 (Daw ) 

1 vol HO absorbs 417 822 vols at 20 the vol m 
creasing to 1 4H8 vols 1 vol of HCl+Aq then con 
tains 311 vols HCl has sp gr 1 1958 and contains 
40 HCl by weight (Thomson 1831 ) 

1 vol H 0 absorbs 464 vols and sat solution has 1 21 
sp gr and contains 42 4% HCl by weight (W ittstem ) 
H 0 s it at 0 contains 480 times its vol of HCl and 
sp gr =1 2109 sat at orl temp contains 38 3% of 
its weight in HCl and sp gr =1 192 (Berzelius) 

1 vol HO absorbs V vols HCl at t® and 760 mm 
pr< ssun ind the liquid foirned has the given sp gr 
mil cont uris the given per icnt HCl 


i 

V 

Sp gr 

%HCI 

0 

j25 2 

1 2257 

45 148 


404 7 

1 2265 

44 361 

s 

4S() ^ 

1 218) 

43 828 

12 

471 -5 

1 2148 

41 277 

1 1 

4()2 4 

1 2074 

42 829 

m 

1 j1 2 

1 2064 

12 344 

IS 2 ) 

V lO 7 

1 20)6 

42 283 

2 i 

H , 0 

1 2014 

41 530 


(Diwki logg 119 lib) 


At 7t)0 mni pressure 1 g H 2 O absorbs 
g HCl itt° 


1 

g IK 1 

t 

g HCl 

t 

g HCl 

0 

0 S25 

22 

0 710 

44 

0 618 

2 

0 814 

24 

0 700 

46 

0 611 

4 

0 804 

26 

0 691 

48 

0 603 

() 

0 793 

28 

0 682 

50 

0 596 

8 

0 783 

30 

0 673 

52 

0 589 

10 

0 772 

12 

0 665 

54 

0 582 

12 

0 762 

34 

0 657 

56 

0 575 

14 

0 752 

36 

0 649 

58 

0 568 

16 

0 742 

38 

0 641 

60 

0 561 

18 

0 731 

40 

0 633 



20 

0 721 

42 

0 626 




Cone HCl+Aq loses HCl, and dil HC1+ 
Aq loses H 2 O on warming, until an acid of 
constant composition is formed, contammg 
20 18% HCl, with a sp gr of 1 101 at 15®, 
which can be distilled unchanged at 110® 
(Bmeau, A ch (3) 7 257 ) 

The above is true if barometer is at 760 
mm , but the composition changes with the 
pressure as follows — 


Mm 

Hg 

% HCl 

Mm 

Hg 

% HCl 

Mm 

Hg 

%HCl 

50 

23 2 

800 

20 2 

1700 

18 8 

100 

22 9 

900 

19 9 

1800 

18 7 

200 

22 3 

1000 

19 7 

1900 

18 6 

300 

21 8 

1100 

19 5 

2000 

18 5 

400 

21 4 

1200 

19 4 

2100 

18 4 

500 

21 1 

1300 

19 3 

2200 

18 3 

600 

20 7 

1400 

19 1 

2300 

18 2 

700 

20 4 

1500 

19 0 

24C0 

18 1 

760 

20 24 

1600 

18 9 

2500 

18 0 


(Roscoe and Dittmar ) 


Cone HCl+Aq gradually gives off HCl on 
the aar untd it has a sp gr 1 128 at 15®, and 
contams 25 2% HCl (Bmeau, I c ) 
According to Roscoe and Dittmar, this de- 
pends on the temperature If a current of an 
IS passed through HCl+Aq, acid or water 
IS given off according as the acid is strong 01 
weak, until an acid of constant composition 
for a given temperature is formed, as follows — ■ 


Temp 

% HCl 

Temp 

% HCl 

Temp 

■^0 HCl 

0® 

25 0 

35® 

23 9 

70® 

22 6 

5 

24 9 

40 

23 8 

75 

22 3 

10 

24 7 

45 

23 6 

80 

22 0 

15 

24 6 

50 

23 4 

85 

21 7 

20 

24 4 

55 

23 2 

90 

21 4 

25 

24 3 

60 

23 0 

95 

21 1 

30 

24 1 

1 65 

22 8 

100 

20 7 


From the above it is seen that the acid 
which distils unchanged at a given pressure, 
that is, boils at a certain constant tempera- 
ture, is identical with the acid which under- 
goes no change in composition by a current 
of dry air at the same tempeiature, and undei 
the ordinary pressure, thus — 


Mm 

H„ 

B pt 

'^0 HCl 

Temp of 
air current 

% HCl 

100 

61-62® 

22 8 

62® 

22 9 

200 

76-77 

22 1 

77 

22 2 

300 

84-85 

21 7 

85 

21 7 

380 

91 

21 3 

91 

21 4 

490 

97 

20 9 

98 

21 1 

620 

103 

20 6 




(Roscoe and Dittmar ) 


(Roscoe and Dittmar ) 
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Solubility of HCl m H 2 O at 0° 
degrees of pressure P =; 


under different 


temp , G= grammes of HCl dissol 
1 g H 2 O at the pressure P and 0° 


p 

G 

P 

G 

60 

0 613 

350 

0 751 

70 

0 628 

400 

0 763 

80 

0 640 

450 

0 772 

90 

0 649 

500 

0 782 

100 

0 657 

550 

0 791 

no 

0 664 

600 

0 800 

120 

0 670 

650 

0 808 

130 

0 676 

700 

0 817 

140 

0 681 

750 

0 824 

150 

0 686 

800 

0 831 

175 

0 697 

900 

0 844 

200 

0 707 

1000 

0 856 

225 

0 716 

1100 

0 869 

250 

0 724 

1200 

0 882 

275 

0 732 

1300 

0 895 

300 

0 738 




Sp gr 

%HC1 

Sp gr 

%HC1 

Sp gr 


n 1 203 

40 66 

1 1285 

27 21 

1 0960 

20 


37 00 

1 1197 

2o 52 

1 0902 

19 

“ 1 162 

33 9o 

1 1127 

24 03 

1 0860 

18 

> 1 149 

31 3o 

1 1060 

22 70 

1 0820 

17 

- 1 139 

29 13 

1 1008 

21 51 

1 0780 

17 ( 


Sp gr 

% HCl 

Sp gr 

% HCl 

1 21 

12 43 

1 10 

20 20 

1 20 

40 80 

1 09 

18 18 

1 19 

38 38 

1 OS 

16 16 

1 IS 

36 36 

1 07 

14 14 

1 17 

34 34 

1 06 

12 12 

1 16 

32 32 

1 05 

10 10 

1 15 

30 30 

1 04 

8 08 

1 14 

28 28 

1 03 

6 06 

1 13 

26 26 

1 02 

4 04 

1 12 

21 24 

1 01 

2 02 

1 11 

20 30 




(Roscoe and Dittmar, A 112 334) 

1 vol H 2 O dissolves 560 vols HCl at — 12' 

« a 500 '' '' O' 

« « 440 << +20' 

(Berthelot, C R 76 779 ) 

1 vol H 2 O absorbs 480 vols HCl at 15® tc 
form a solution contaimng 42 85% HCl witl 
a sp gr of 1 215 (Hager ) 


Sp gr of HCl+Aq 


(Thomson m his System 2 189 ) 
Sp gr ofPICl + 4.q 


(Edm Davy) 

Sp gr ofHCI+Aq 


Sp gr 

% HCl 

B pt 

Sp gr 

% HCl 

B pi 

1 199 

34 01 

49° 

1 094 

16 OS 

IIP 

1 181 

31 09 

65 

1 075 

H 16 

109 

1 166 

28 29 

76 

1 064 

11 16 

107 

1 154 

26 57 

87 

1 047 

S 62 

105 

1 144 

24 84 

100 

1 03) 

6 92 

104 

1 136 

23 25 

103 

1 OIS 

i o2 

102 

, 1 127 

21 06 

105 

1 009 

1 86 

101 

1 121 

20 74 

109 





(Kirwan and D ilton ) 


Solubility of HCl at low temperatures, and 
760 mm pressure 


t 

Pts HCl 
m 1 pt H 2 O 

t° 

Pts HCl 
in 1 pt H 2 O 

0 

0 842 

-18 

0 957 

- 5 

0 864 

-19 

0 965 

-10 

0 898 

-20 

0 974 

-15 

0 933 

-21 

0 983 

-17 

0 949 

-24 ‘ 

1 012 

(Roozeboom, R t c 1884, 

3 79) 


Solubility in H 2 O at t' 

> 

t 

1 %HCI 


50 

()1 

65 


45 

()1 

7() 


40 

02 

i 27 


35 

02 

1 90 


30 

03 

21 


20 

04 

19 


15 

64 

70 


10 

05 

IS 


5 

05 

4S 


0 

05 

85 

— 

5 

00 

44 

— 

1C 

66 

71 

— 

50 

67 

29 

— 

20 

67 

65 


(Rupert, J Am Chem Soc 1909, 31 860 ) 


Sp gr of HCl + 'Vq il 1 » 


% HCl 

Sp 

nc 1 

8 

2 22 

I 0101 

)<) "2 

1 J >04 

) 80 

1 ()1S<) 

JI >0 

1 1 >ss 

6 26 

I ono 

J1 2\ 

1 17 JI) 

11 02 

1 0))7 

J() 6J 

1 ISll 

lo 20 

1 07)1 

JS ( - 

1 1 )JS 

IS 67 

1 0012 

10 1 

1 2021 

20 91 

1 lois 

11 "2 

1 2074 

2i "2 

1 IlOf, 

1 J 00 

1 2121 

2) <)6 

1 1 JOS 




(K )11) ( l{ 74 i r ) 


LT of IK I ( \ I || 1 


Sp 

IK I 

^1» 4,1 

IK 1 

1 

IK 

1 2000 

10 777 

I 16^0 

> 1 I 

1 1 01 

1 ll.l 

1 10S2 

40 JO) 

1 1 )) 

J -1 

1 IIS 

-1 I).'- 

1 1004 

J) 001 

1 I -s 

1 SO 

1 1 K 1 

J I ll 

1 lOK) 

J<» 1 

i 1 >7 

JI JOS 

1 III 

- 21 

I 102s 

J ) IK 

1 1 JO 

JO ) K) 

I I 1- 

- SJl 

I 1010 

JS 7JS 

I I )I 

JO s^ 

1 1 10 

l-l 

I ISOJ 

JS JJO 

1 M0| 

JO 171 

1 IDS 

- DIM 

1 187) 

J7 02 J 

1 1 r J 

20 71 ' 

1 101 1 

-1 1.11 

I IS.) 

J7 )I6 

111.- 

0 ) ) 

1 ION 

1 l)J 

1 1S4I. 

J7 IDS 

1 1 ni 

2S <> 1 

1 10 0 

0 / )(. 

1 1X22 

J(» 700 

1 1110 

S 1 1 

1 1000 

-0 ss 

1 1S02 

J(. -)2 

1 1 JS ) 

2S 1 J( 

1 0 ISO 

1 ) OSO 

1 17S2 

J. 881 

1 1 JI 0 

J” "-S 

1 0 )( 0 

1 ) 

1 1762 

J 170 

1 1 JI ) 

2' 21 

1 0))0 

11 II) ) 

1 1741 

J 06S 

1 1 2S 

21 ) 1 J 

1 0)1) 

IS 7)7 

I 1721 

J4 660 

1 1 JOS 

21 1 ) 

1 OSO ) 

IS JIO 

1 1701 

J4 2)2 

1 12S7 

2( OOS 

1 OS" 1 

17 oil 

1 1681 

JJ 81 ) 

1 1217 

2 ) I <)0 

1 OS )<) 

17 )31 

1 1661 

JJ 4J7 

1 1247 

2) 2S2 

1 OSJS 

17 1>6 

1 1641 

JJ 020 

1 1226 

21 S74 

1 OSIS 

16 718 
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Sp gr of HCl+Aq at 15 — C ntinued 


Sp gr 

% HCl 

Sp gr 

%HC1 

Sp ffr 

%HC1 

1 0798 

16 310 

1 0517 

10 602 

1 02o9 

5 301 

1 0778 

15 902 

1 0497 

10 194 

1 0239 

4 893 

1 075S 

15 494 

1 0477 

9 768 

1 0220 

4 486 

1 0738 

15 087 

1 0457 

9 379 

1 0200 

4 078 

1 0718 

14 679 

1 0437 

8 971 

1 0180 

3 670 

1 0697 

14 271 

1 0417 

8 563 

1 0160 

3 262 

1 0677 

13 363 

1 0397 

8 155 

1 0140 

2 854 

1 0657 

13 456 

1 0377 

7 747 

1 0120 

2 447 

1 0637 

13 409 

1 03u7 

7 340 

1 0100 

2 039 

1 0617 

12 641 

1 0337 

6 932 

1 0080 

1 631 

1 0597 

12 233 

1 0318 

6 524 

1 0060 

1 224 

1 0577 

11 82o 

1 0298 

6 116 

1 0040 

0 S16 

1 0557 

1 0537 

11 41b 
11 010 

1 0279 

5 709 

1 0020 

0 408 


(Ure Handworterbuch ) 


Sp gr of HCl+Aq XJ=sp gr at 15 55° 
according to Ure, K=sp gr at 15° ac- 
cording to Kremers 


%HC1 

U 

1 

%HC1 

ij 

K 

1 

1 

005 

1 

005 

22 

1 

109 

1 

111 

2 

1 

010 

1 

010 

23 

1 

114 

1 

116 

3 

1 

015 

1 

015 

24 

1 

119 

1 

121 

4 

1 

020 

1 

020 

25 

1 

124 

1 

126 

5 

1 

025 

1 

025 

26 

1 

128 

1 

131 

6 

1 

030 

1 

030 

27 

1 

133 

1 

136 

7 

1 

034 

1 

034 

28 

1 

138 

1 

141 

8 

1 

039 

1 

039 

29 

1 

143 

1 

146 

9 

1 

044 

1 

044 

30 

1 

147 

1 

151 

10 

1 

048 

1 

048 

31 

1 

153 

1 

157 

11 

1 

053 

1 

053 

32 

1 

157 

1 

163 

12 

1 

059 

1 

059 

33 

1 

163 

1 

169 

13 

1 

064 

1 

065 

34 

1 

169 

1 

179 

14 

1 

069 

1 

070 

35 

1 

174 



15 

1 

074 

1 

075 

36 

1 

179 



16 

1 

079 

1 

080 

37 

1 

183 



17 

1 

084 

1 

085 

38 

1 

188 



18 

1 

089 

1 

090 ! 

39 

1 

193 



19 

1 

094 

1 

095 

40 

1 

197 



20 

1 

098 

1 

100 

41 

1 

203 



21 

1 

104 

1 

105 







(Calculated by Gcilach, Z anal 8 292 ) 


Sp gr of JTCl+Aq it 15° (H Q at Q° = l) 


IK 1 

Sp .1 

IK 1 

Sp 

t / 

iih 


0 

0 9992 

15 

1 07539 

30 

1 

16079 

1 

1 ()()50^ 

16 

1 08042 

31 

1 

15581 

2 

1 ()1()()5 

17 

1 08545 

32 

1 

16084 


1 ()150S 

IS 

1 00047 

33 

1 

16587 

4 

1 ()2()1() 

19 

1 00550 

34 

1 

17089 

5 

1 Oi')!) 

20 

1 10052 

35 

1 

17592 

() 

1 OiOK) 

21 

1 10555 

36 

1 

18095 

7 

1 OT)]^ 

22 

1 11058 

37 

1 

18597 

S 

1 ()4()21 

23 

1 11560 

38 

1 

191 

9 

1 04524 

24 

1 120()3 

39 

1 

196 

10 

1 ()5()2() 

25 

1 12566 

40 

1 

200 

11 

1 05529 

26 

1 13068 

41 

1 

204 

12 

1 0()051 

27 1 

1 13571 ' 

42 

1 

208 

15 

1 0()534 

28 

1 14074 

43 

1 

212 

14 

1 07037 

29 

1 14516 




-1 nrr 


(Kolb, recalculated by Gerlach, Z anal 27 

' 'it c \ 


Sp gi of HCl+Aq at 15° 


& 

Sp gr 

% 

HCl 

Sp gr 

HCl 

Sp gr 

5 

1 0244 

20 

1 0982 

35 

1 1739 

10 

1 0488 

25 

1 1234 

40 

1 1969 

15 

1 0733 

30 

1 1488 

41 

1 2013 


(Hager, Adjumenta varia, Leipzig, 1876 ) 


Sp gr of HCl+Aq at 15° (H 2 O at 15°= 1) 


% HCl 

Sp gr 

%HC1 

Sp gr 

44 345 

1 21479 

34 464 

1 17138 

43 136 

1 21076 

25 260 

1 12479 

41 901 

1 20430 

19 688 

1 09675 

41 212 

1 20204 

14 788 

1 07255 

39 831 
37 596 

1 19703 

1 18687 

6 382 

1 03150 


(Pickenng, B 26 277 

) 


Most accurate table 


Sp gr of HCl+Aq at 15° (H O at 4°= 1) 


Sp gr 

% HCl 

Kg 

m 

HCl 

1 1 

Sp 

1 gr 

% HCl 

Kg 

in 

HCl 

11 

1 

000 

C 

16 

0 

016 

1 

105 

20 

97 

0 

232 

1 

005 

1 

15 

0 

012 

1 

110 

21 

92 

0 

243 

1 

010 

2 

14 

0 

022 

1 

115 

22 

86 

0 

255 

1 

015 

3 

12 

0 

032 

1 

120 

23 

82 

0 

267 

1 

020 

4 

13 

0 

042 

1 

125 

24 

78 

0 

278 

1 

025 

5 

15 

0 

053 

1 

130 

25 

75 

0 

291 

1 

030 

6 

15 

0 

064 

1 

135 

26 

70 

0 

303 

1 

035 

7 

15 

0 

074 

1 

140 

27 

66 

0 

315 

1 

040 

8 

16 

0 

085 

1 

145 

28 

61 

0 

322 

1 

045 

9 

16 

0 

096 

1 

150 

29 

57 

0 

340 

1 

050 

10 

17 

0 

107 

1 

155 

30 

55 1 

0 

353 

1 

055 

11 

18 

0 

118 

1 

160 1 

31 

52 

0 

366 

1 

060 

12 

19 

0 

129 

1 

165 

32 

49 

0 

379 

1 

065 

13 

19 

0 

141 

1 

170 

33 

46 

0 

392 

1 

070 

14 

17 

0 

152 

1 

175 

34 

42 

0 

404 

1 

075 

15 

16 

0 

163 ' 

1 

180 

35 

39 

0 

418 

1 

08C 

16 

15 

0 

174 

1 

185 

36 

31 

0 

430 

1 

085 

17 

13 

0 

186 

1 

190 

37 

23 

0 

443 

1 

090 

18 

11 

0 

197 

1 

195 

38 

lb 

0 

456 

1 

095 

19 

06 

0 

209 

1 

2C0 

39 

11 

0 

469 

1 

100 

20 

01 

0 

220 








(lunge and Mai c blew ski, Z ingew Ch 1891 


bp gi ot HCl+\q it 100 m temp 


'^oHCl 

P gr 

8 14 

1 

1 0370 

16 Ui 


1 0843 

23 045 


1 1138 


(Wagner, W Ann 1883, 18 264 ) 
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CHLORHYDEIC ACID 


Relation of sp gr of HCl+Aq at t° to sp gr at 19 5® = 1 0 


t 

89 % HCl 
sp gr =1 0401 

16 6 % HCl 
sp gr =1 0704 

25 5 % HCl 
sp gr =1 101 

3 o 8 % HCl 
sp gr — 1 133 

46 6 % HCl 
sp gr =1 160i 

0 

0 99557 

0 99379 

0 99221 

0 99079 

0 98982 

19 5 

1 00000 

1 00000 

1 00000 

1 00000 

1 00000 

40 

1 00707 

1 00781 

1 C0877 

1 00990 

1 01063 

60 

1 01588 

1 01665 

1 01794 

1 01969 

1 02180 

80 

1 02639 

1 02676 

1 02791 

1 02986 


100 

1 03855 

1 03801 

1 03867 

1 04059 



(Kremers, Pogg 108 115 ) 


Sp gr ofHCl-fAq 


G equivalents 
HCl per liter 

t® 

Sp gr t%° 

0 005036 

17 111 

1 0000943 

0 01006 

17 125 

1 0001892 

0 02008 

17 148 

1 0003776 

0 04990 

17 138 

1 000935 

0 09885 

17 133 

1 001843 

0 19641 

17 162 

1 003633 

0 29247 

1 17 147 

1 005382 

0 48278 

17 140 

1 008811 

0 4994 

17 28 

1 00908 

4 994 

17 35 

1 08390 


(Kohlrausch, W Ann 1894, 63 28 ) 


Sp gr of a normal solution of HCl+Aq 
at 18®/4®= 1 0165 (Loomis, W Ann 1896, 
60 550) 

Sp gr of HCl+Aq at 19 5®, when p =per 
cent strength of solution, d= observed 
density , w — volume cone in grams 

percc 


Sp gr of HCl+Aq at 20® 


Normality of 
HCl+Aq 

% HCl 

Sp gr 

8 42 

27 10 

1 1336 

5 784 

19 30 

1 0936 

3 77 

12 94 

1 0618 

2 031 

7 17 

1 0334 

1 588 

5 65 

1 0261 

1 138 

4 05 

1 0187 

0 523 

1 90 

1 0076 


(Porchheimer, Z phys Ch 1900, 34 28 ) 


Sp gr at 20® of HCl+Aq containing M g 
mols HCl per liter 

M 0 025 0 05 0 075 010 

Sp gr 1 00034 1 00101 1 00135 1 0018< 

M 0 25 0 50 0 75 1 0 

Sp gi 100425 100849 1 01264 1 0174< 

M 15 2 0 

Sp gr 1 02542 1 03414 

(Jones and Pearce, Am Ch J 1907, 38 730 


p 

d 


36 0 

1 1818 

0 4256 

29 97 

1 1511 

0 3450 

24 35 

1 1207 

0 2729 

18 55 

1 0910 

0 2024 

12 22 

1 0587 

0 1294 

9 148 

1 0433 

0 0954 

6 559 

1 0305 

0 0676 

3 540 

1 0159 

0 0360 

5 345 

1 0246 

0 0548 

1 356 

1 0C51 

0 0136 


(Barnes, J Phys Chem 1898, 2 546 ) 
Sp gr of HCl+Aq it lS®/4° 


^ HCl in 100 t of solution 


0 12140 

0 99928 

0 C60757 

0 99900 

0 040609 

0 99887 

0 030328 

0 99881 


(Jahn, Z phys Ch 1900, 33 567) 


HCl is not absorbed by cone ICSOj+Aq 
but in largo amounts by inhydrous H fe 04 
(Aim6 ) 

Absorption of HCl b> H SO^ + Aij 


Icnip -17® 


Sp gr 

fe ptr 1 

1 g P<r 101) g 

HCl 

11 so, 

iK 1 

H sOi 

1 211 

517 8 


12 7 


1 220 

487 1 

22 7 

10 0 

1 SC) 

1 220 

478 S 

5S 0 

i9 2 

4 75 

1 235 

455 i 

<)0 1 

U) 

S 04 

1 260 

418 0 

1()1 7 

51 2 

12 S 

1 305 

371 4 

271 2 

2S 5 

20 9 

1 355 

106 0 

417 7 

22 6 

50 8 

1 430 

215 3 

OIS 2 

15 0 

44 6 

1 545 

96 7 

917 b 

6 2b 

59 4 

1 580 

51 3 

1011 5 

3 25 

65 4 

1 660 

10 3 

1224 0 

0 62 

71 7 

1 735 

1 89 

1344 9 

0 11 

77 5 

1 815 

1 24 

1615 3 

0 068 

89 0 
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Absorption of HCl by H 2 S 04 +Aq — Cont Solubility of HCl m ether at t° and 760 mm 

Temp -40® Pressure 



g per 100 g 


421 4 
416 4 
392 1 
346 3 
325 4 
247 4 
161 6 
50 9 
18 5 
2 9 
1 4 
0 57 
0 52 


42 2 
70 0 
107 7 
211 2 
236 3 
383 7 
619 4 
929 3 
1046 0 
1207 6 
1370 5 
^ 1428 4 

5 1478 4 I 

Temp -70 



35 6 
34 8 
32 4 
27 6 
25 9 
18 5 
11 5 
3 35 
1 17 
0 17 
0 081 
0 032 
0 029 


e perl 

g per 100 g 

HCl 

H 2 SO 4 

HCI 

H 2 SO 4 

b 


1 145 374 1 18 4 32 7 1 61 

1 150 357 3 38 9 31 1 3 38 

1 160 353 8 55 7 30 5 4 80 

1 180 341 3 93 6 28 9 7 93 

1 225 277 7 231 9 22 8 18 9 

1 230 274 3 246 4 22 3 20 0 

1 315 173 7 476 7 13 2 36 2 

1 380 96 5 661 8 6 99 48 0 

1 510 23 6 946 1 1 56 62 7 

1 560 8 4 1055 0 0 54 67 6 | 

1 700 0 86 1371 3 0 05 80 7 

1 745 0 62 1448 2 0 035 83 0 

1 745 0 57 1455 2 0 032 83 4 

(Coppadoro, Gazz ch it 1910, 39 II, 626 ) 

100 pts alcohol of 36° B absorb 68 pts HCl 
it 12 5° (Boullay ) , i 

Alcohol of 0 836 sp gr dissolves 327 vols 
HCl at 17 5° and 758 mm pressure, and the 
solution has sp gi = 1 005 (Pierre, A ch (3) 
31 135) 

‘Solubility of ILCl in methyl alcohol (absolute) 

xA aO 


27 62 
24 9 
22 18 
19 47 


(Schuncke, Z phys Ch 1894, 14 336 ) 

Sol m glacial HC2H3O2, ether, hexane, 
benzene, xylene, etc 

Oil of turpentme absorbs 50% HCl 
(Th6nard ) 

Oil of turpentme absorbs 163 vols HCl at 
22° and 724 mm , isoterebenthene absorbs 
34% at 24° and 724 mm , metaterebenth^e 
absorbs 17 7% at 24° and 724 mm (Berthe- 
lot) 

Oil of lavender absorbs 68 7 vols at 24° 
(Thenard ) 

Oil of lavender absorbs 210 vols without 
bemg saturated, oil of rosemary absorbs 218 
vols at 22°, sol in 04 vol petroleum 
(Saussure ) 

Absorbed by capryhc alcohol (Boms ) 

Fuming HCl+Aq is sol m glycerme and 
miscible with cone HC2H3O2 


Solubihty of HCl m phenol -{-Aq at 12° 
Comp of H 2 O layer 1 Cemp of phenol la^ < 


% HCl 

% phenol 

“T, HCl 

% phenol 

0 1 

7 45 

0 

72 

3 1 

6 6 

0 09 

78 

6 6 

5 3 

0 2 

80 3 

8 0 

5 1 

0 36 

82 6 

10 7 

4 8 

0 52 

84 5 


Composition of solution in contact ^Mth solid phenol 


I 

% HCl 

18 

31 7 

46 9 

43 


^ H 2 O 

% HCl 

% phenol 

11 22 

0 

88 78 

14 98 

C 52 

84 5 

84 5 

10 7 

1 4 8 

80 38 

15 64 

3 98 

72 43 

24 37 

3 2 

60 25 

36 25 

3 5 


Solubility of HCl in ethyl alcohol (absolute) 
it t° 


' nr 1 

t 

% HCl 

45 4 

19 2 

41 

44 2 

23 5 

40 2 

42 7 

32 0 

38 1 

(dc Bruyn, 1 c ) 


(Schreinemakers, Z phys Ch 1912, 79 553 ) 


vS^ol^mWbut only ^ ^ 

HCl ^(Rupert, J Am Chem Soc 1909, 31 

866 ) -in AO 

+1hS M-pt-24 8° (Pickeimg, B 

h^The^ooSoation of the hydrates formed 
Iby HCl at different ddutions is calculated 
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CHLORHYDRIC CYANHYDRIC ACID 


from determinations of the lowering of the 
f-pt produced by HCl, and of the conduc- 
tivity and sp gr of HCl+Aq (Jones, Am 
Ch J 1905, 34 323 ) 

Chlorhydnc cyanhydnc acid, 3HC1, 2HCN 
Decomp by H 2 O or alcohol, sol in 
HC 2 H 3 O 2 Insol in ether, chloroform, or 
acetic ether (Claisen, B 16 309 ) 

HCl, HCN Sol in H2O, absolute alcohol, 
HC2H3O2, and CHCI3, with decomp , de- 
comp is especially rapid m HoO (Gautier, 
A ch (4) 17 130 ) 

Chlonc acid, HCIO3 

Known only in aqueous solution, which can 
be concentrated m vacuo to a sp gr of 1 282 
at 14 2®, and then contains 40 10% HCIO3, 
corresponding to HCIO3 + 7 H 2 O , if left longer 
in vacuo over H 2 SO 4 an acid coi responding to 
HC 1034 * 4 }^H 20 is obtained Aqueous solu- 
tion of HClOj decomp at 40° (Kammerei, 
Pogg 138 390) 

Chlorates 

All chlorates except mercurous chloiate are 
sol in H 2 O, most of them aie deliquescent, 
many aie sol in alcohol 

Alummtim chlorate, Al(C 103 ) 3 -h 6 H 20 
Very hygioscopic (Dobioseidow, G C 
1904,11 177 ) 

-hte 0 Very sol in cold but much less 
than in hot H 2 O (Dobioseidow ) 

Ammomum chlorate, NH4CIO3 

Fasily sol in H 0 loss sol in alcohol 
Much less sol in H O at 0° than NaClOj 
(Storcr ) 

Veiysl sol m absolute ilcohol fWichtu, 
J pr 30 121 ) 

Barium chlorate, Bi(ClC0 +II O 

»Sol in 4 pts cold, ind less hot If O 
('Chevemx ) 

100 pts IT O dissoK ( it 

0 20° 40 ()0 so° iro 

22 8 ^>7 0 52 1 77 5 OS 0 12h 1 pts 1U(( lOO 


100 gi iins sit Bi((4()j) +A<i it t con- 
tain gi inis inh>dious B i(Cl()i) 



f ntd 

t 

( t nil 


lii{C 10 ,) 


li i(C K > )a 

]Mit((ti< point 




-2 740 =t()00t 

15 2S 

50 

>6 60 

0 

1() 00 

()0 

to 05 

4-10 

21 

7(/ 

t3 01 

20 

25 21) 

SO 

45 00 

25 

27 5> 

00 

tS 70 

>0 

20 4j 

00 1 

51 17 

40 

3^ 16 

■‘104 6 

52 67 


* lot ()° IS hpt it 740 inm prcssui t== 105 0° 
it 7t)0 mm prcssiitc 

(Ansduitz, Z phys Ch 1006,66 218) 


Solubihty of Ba(C 103)2 m H 2 O 


t® 

g BatClOa) m 
100 g H2O 

Sp gr 

0 

25 5 

1 195 

20 

39 3 

1 274 

40 

55 9 

1 355 

60 

74 1 

1 433 

80 

92 1 

1 508 

100 

113 2 

1 580 

105 6’^* 

120 

1 600 


* Bpt of sat solution 


(Carlson, Disseit 1910) 

Only slight traces dissolve m absoli e 
alcohol (Wachter, J pr 30 334 ) 

Sol in acetone (Eidmann, C C 1899, [ 
1014) 

Difficultly sol in acetone (Naumann, 5 
1904, 37 4328 ) 

Insol in methyl acetate (Naumann, 5 
1909, 42 3790), ethylacet ate (Nauma 1 , 
B 1910,43 314) 

Bismuth chlorate 

Known only in solution, which dccomp u 
evapoiation 

Cadmium chlorate, Cd(C 103 ) +2II O 
Veiv deliquescent, sol in II O and alcol 1 
Melts in Cl y&tal H 2 O it S0° (\V ichtc r, J i 

30 321 ) 

Solubility in H 0 
Sat solution cont iins it 


0 

c 

f 

-15° 



4-18° 

72 IS 

72 53 

7t‘ 

45 

7() 

30 

tqo 

6 )° 





SO OS 

S2 05‘ 

4, Cd(C 

10 ,) 




()1 solul 

ion (ont lining 

7() 31 

CdfClOO 

It 1S°=2 

2S1 ( 

M( uss( I 

B Bj 

36 1 122 ) 






Sol in 

u< tom 

( N mm 

inn 

B 

1001, 

H2S ) 






Cadmium 

chlorate 

ammonia, 

( ( 

1(( 1(J 

6\n, 






Ppl ( I 

phi urn I 

^ iOI . 

48 

10 ) 


Caesium chlorate, ( ^ 

,( 10 




l(K)g II 

( ) (lissoU 

{ il 




0" 

S° 10 S 

>0 


12 2 

2 to 

> )l) 

0 2S 

0 ) 

3 

lt<) 

)0 

77 

00 




10 to 

11 05 

7() 

> k 

( sC 1 

IOt 

(( d/olui, 

\( ( S( 

imd 1 

>il I 

( 1 1 u i B 


86 

1 1 )()} 




Calcium chlorate, ( 

i(( 10 , j 

h2 

If 0 


D( liqiK s( ( nt, \ ( n 

. Hol in 

H 0 ind 

1 alco 

(^\ ifhtd, 

T pi 30 

32 3 ) 
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100°^^* water of crystallization at over 

Sp gr of solution sat at 18° =1 729, con- 
Ca(C10s)2 (Mylius B 1897, 

3U 171o ) 

Sol in acetone (Eidmann, C C 1899, II 
1014, Naumann, B 1904, 37 4328 ) 


Cupnc chlorate ammonia, Cu(GlOj) , 4NH3 
Ppt Not hydroscopic Insol m alcohol 
Cu(C 103)2,6NH3 Not hydroscopic (Eph- 
raim, B 1915, 48 46 ) 

Erbium chlorate, Er(C103)3+SH O 
Dehquescent Sol m H2O and alcohol 


Chromic chlorate 

Easily sol in HjO (Prudhomme, C C 
1890, 1 668 ) 


Glucmum dilorate 

Known only m aqueous solution, which de- 
composes on evaporation 


Cobaltous chlorate, Co(C103)2+2H20 
(Meusser, B 1902, 35 1418 ) 

-h4H20 Solubihty in H2O 
Sat solution contains at 

18“ 21“ 35“ 47“ 61“ 

64 19 64 39 67 09 69 66 76 12% Co(0108)2 

Sp gr of solution containmg 6419% 
00(0103)2 at 18“ = 1 861 (Meusser, B 1902. 
36 1418) 

+6H2O Very deliquescent Sol in H2O 
and alcohol Melts in crystal H2O at 50“ 
(Wachter, J pr 30 321 ) 

Solubility in H2O 
Sat solution contains at 

-21“ -19“ 0“ -fl0 5“ 

53 30 53 61 57 45 61 83% Co(C10a)2 

(Meusser, B 1902,36 1418) 

Cupric chlorate, basic, Cu(C103)2, 3Cu(OH)2 
Insol in H2O Verv sol in dil acids Sol 
in warm cone Cu(C103)2 4-Aq, the solubihty 
t-f'ro with the cone and temp (Bour- 
, Ih I Soc 1808, (3) 19 950) 

Cupric chlorate, Cu(C103) +4H 0 
Solubility in H O 
S it solution < ontams at 

-21° +0 8“ 18“ 45“ 

54 50 57 12 58 51 02 17 66 17 


Ferrous chlorate 
Known only m solution 

Feme chlorate, Fe(C103)3 
Sol mH20 

Basic salt Insol m H-»0 

Lanthanum chlorate, La(C103)8 
Dehquescent (Cleve ) 

Lead chlorate, Pb(C10s)2+H 0 
Dehquescent, easily sol m H2O and alcohol 
(Wachter, J pr 30 321 ) 

Sp gr of solution sat at 18“ = 1 947 and 
contains 602% Pb(C103) (Mylius, 
1897, 30 1718 ) 

100 g H 0 dissolve 440 g Pb(C108)2 at 
18®, sp gr of sat solution =163 (Carlson,. 
Dissert 1910) 

Lithium chlorate, L1CIO3+ 0 
Very dehquescent and sol in H 0 Ver^ 
easily sol in alcohol Melts at 50“ m its 
crystal water (Wachter, J pr 30 321 ) 
LiClOs+Aq sat at 18° contains 75 8% 
L1CIO3 Sp gr=1815 (Myhus, B 1897, 
30 1718) 

483 g L1CIO3 dissolve in 100 g H 0 at 15°, 
sp gr of solution = 182 (Carlson, Dissert 

1910) 

Contains 3H 0, and is not dehquescent 
(Lagono, Zeit f Kryst 16 80 ) 

SSt is anhydrous (Retgers, Z ph>s Ch 
6 449) 


59 0° 71° 

()<)42 70<)Vg Cu(ClO02 

Sp gi of th( solution contaimng 62 17% 

Cu(C103) itlS° = 1 095 (Meusser, B 1902, 
36 H2()) ^ ^ 

+f)U 0 Viiy deliquescent Easily sol 

mil 0 lud il( ohol Melts in its crystal H2O 
it 05° (W i( liter, J pr 30 321 ) 


bp gi of CidClCa) +Aq at 15“ 


%Cu(ClO0 
bp gi 


2 100 4 778 

1 01020 1 03857 


0 945 
1 05714 


7oCu(C1()2) 10 010 

Sp gr 1 0844 

( 1 r iiibe, Gm -K 


14 387 
1 12531 
6 1,921) 


bol in acetone (Naumann, B 1904, 37 
4328) 


Magnesium chlorate, MgCClOs) 

128 1 g Mg(C108) dissolve in 100 g H O 
at 19°, sp gr of solution = 159 (Carlson, 
Dissert 1910) 

Sp gr of solution contaimng 56 5% 
Mg(C103)2 at 18“ = 1 564 (Meusser, I c ) 

Sp gr of solution sat at 18“ = 1 594, con- 
tainmg 56 3% Mg(C103) (M}hus, B 1897, 
30 1718) 

Sol in acetone (Naumann, B 1904, 37 
4328 ) 

Sol in acetone (Eidmann, C C 1899, 


+2H2O Solubihty m H2O 
Sat solution contains at 


39 5° 61“ 68“ 93“ 

65 37 69 40 70 69 73 71 % Mg(C103) 

(Meusser, B 1902, 36 1416 ) 
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CHLORATE, MANGANOUS 


-I-4H2O Solubility in H2O 
Sat solution contains at 

42® 65 5° 

63 82 69 12% Mg(C103)2 

(Meusser, I c) 

-f6H20 Very deliquescent and sol m 
H2O Very easily sol in alcohol Melts at 
40® m its crystal water (Wachter, J pr 30 
325) 

Solubihty in H2O 
Sat solution contains at 

-18® 0® +18® 29® 35® 

51 64 53 27 56 50 60 23 63 65% Mg(C108)2 
(Meusser) 

Manganous chlorate, Mn(C108)2 
Known only in solution which decomposes 
on evaporation (Wachter ) 

Mercurous chlorate, Hg2(C108)2 
a Easily sol m alcohol and H2O (Wach- 
ter, J pr 30 321 ) 

jS Insol in H2O, easily sol in HC2HSO2+ 
Aq (Wachter) Decomp by boilmg H2O 

Mercuric chlorate, 2HgO, CI2O6+H2O 
Dehquescent Decomp by H2O mto oxide 
and an acid salt (Wachter ) 

Sol in 4 pts cold H2O (Chevemx, 1802 ) 

Nickel chlorate, Ni(C103)2+4H20 
Solubihty m H2O 
Sat solution contams at 

48 5° 55® 65° 79 5® 

67 60 68 78 69 06 75 50% Ni(C108)2 

(Meusser, B 1902, 36 1419 ) 

+6H2O Dehquescent Easily sol inH20 
and alcohol Melts in crystal H2O at 80° 
(Wachter, J pr 30 321 ) 

Solubihty in H2O 
Sat solution contams at 

-18® -8® 0° +18° 40® 

49 56 51 52 52 6b 56 74 64 47% Ni(C103)2 

Sp gr of solution contaimng 56 74% 
Ni(C103)2at 18° = 1661 

Goes over into 4H2O salt at 39° (Meusser ) 
156 g Ni(C 103)2 dissolve in 100 g H2O at 
16°, sp gr of solution = 1 76 (Carlson, Dis- 
sert 1910 ) 

Nickel chlorate ammoma, Ni(C108)2, 6NHs 
Ppt (Ephiami, B 1915, 48 47 ) 

Potassium chlorate, KCIO3 

Sol in H2O with absorption of heat 

^ol m about 16 pts cold and in much less hot 
tvChe\ em\ 1802 ) 

Sol in JO 03 pts H 2 O at 0 17 85 pts at 1 J J and 

m 1 66 pts it 104 78 (M R and P ) 


Sol m 16_pts HaO at IS 7o° (Abl ) 

100 pts H O at 15 5® dissolve 6 2 pts at 100® 4( 
pts (Ure 8 Diet ) 


100 ptb HaO dissoh e ots KClOa at t — 


t® 

28 

35 

40 

47 

6o 

Pts KClOs 

9 5 

12 3 

14 1 

IS 3 

29 1 


(Gerardin ) 


100 pts HaO dissoh 0 pts IiClOs at t® 



Pts 

KClOs 

t° 

Pts 

KClOs 

0 

3 33 

3o 0 

12 05 

13 32 

5 60 

49 08 

IS 96 

35 37 

6 03 

74 89 

3o 40 

24 43 

8 44 

104 78 

60 24 


(Gay Lu^^sa A eh 11 314 ) 


100 pts H2O dissolve pts KCIO3 at t® 


t® 

Pts 

t® 

Pts 


KClOa 


KClOs 

0 

3 3 

130 

88 5 

100 

56 5 

180 

190 


(Tilden and Shenstone, Roy Soc Proc 31 
345) 


100 pts H2O dissolve pts KCIO3 at t® 


t 

Pts 

KClOs 

t 

itb 

1 KClOd 

120 

73 7 

160 

148 

136 

98 9 

190 

183 


(Tilden and Shenstone, Phil T rans 1884 23 


Coefficient of solubility is 3 2+0 I09t 
0 0043 12 between 0° and 35® (Blaro/, C ] 
112 1213) 


Sat KClOs+Aq contams % KClOi at t® 


t 

S K( lOa 

1 

KCIO 

-0 5 

2 6 

92 

U 2 

-0 3 

2 4 

10 b 

U 2 

+4 5 

3 5 

UO 

17 0 

4 5 

2 9 

171 

59 S 

11 

4 7 

180 

()2 1 

19 

() 1 

190 

b^ 1 

29 

8 9 

200 

()4 2 

36 

9 9 

207 

()6 0 

42 

11 4 

300 

87 0 

56 

15 1 

33C 

9b 7 

58 

16 6 




ffitaid, A ch 1894, (7) 2 528 ) 
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Solubility in H 2 O 


Temp 

% KCIO 3 
in a sat sol 

Pts sol in 
100 pts H 0 

Pts H 0 to 

1 pt KClOs 

0® 

3 06 

3 14 

31 8 

5 

3 67 

3 82 

26 2 

10 

4 27 

4 45 

22 5 

15 

5 11 

5 35 

18 5 

20 

6 76 

7 22 

13 6 

25 

7 56 

1 8 17 

12 2 

30 

8 46 

9 26 

10 8 

35 

10 29 

11 47 

8 7 

40 

11 75 

13 31 

7 5 

45 

13 16 

14 97 

6 6 

50 

15 18 

17 95 

5 6 

55 

16 85 

20 27 

4 9 

60 

18 97 

23 42 

4 2 

65 

20 32 

25 50 

3 9 

70 

22 55 

29 16 

3 4 

75 

24 82 

32 99 

3 0 

80 

26 97 

36 93 

2 6 

85 

29 25 

41 35 I 

2 4 

90 

31 36 

46 11 

2 1 

95 

33 76 

51 39 

1 9 

100 

35 83 

55 54 

1 8 


(Pawlewski, B 1899, 32 1041 ) 


1 1 KClOa+Aq at 25® cod tains 675 miUi- 
mols KCIO 3 (Calvert, Z phys Ch 1901, 
38 541) 

100 g H 2 O dissolve at 

0® 20® 40® 60® 

3 3 74 13 8 24 0gKC108 

Sp gr 1 021 1 045 1 073 1 115 

80° 100® 104® * 

37 7 56 5 59 9gKC10s, 

Sp gr 1 165 1 219 1 230 

•• Bpt ol sat solution 

(Cailbon, Dissert 1910 ) 

100 g HO dissolve at 
8® 10 8® 30® 00® 

148 7 15 10 27 57 3gKC10, 

i Calzolari, Ac c Sc mul di Ferrara, 
1011, 86 150) 

Sat KClOa+Aq contains at 
5 3® (>H® 81® S6°(0 

17 37 23 >5 2 3 53 30 46% KCIO . 

( ischngac tT, Z xnorg 1014,86 161) 


Sp gr of K( lOj-fAq, lecoiding to Kremci^s 
experiments ( Pogg 96 62), and GeiKclPs 
( alculations (Z in il 8 200 ) 


IvHOj 


% kPIOi 


1 

1 007 

6 

1 039 

2 

1 014 

7 

1 045 

3 

1 020 

S 

1 052 

4 

1 026 

9 

1 059 

5 

1 033 

10 

1 066 


Sp gr of KClOa+Aq at 20® containing 1 
mol KCIO3 to 100 mols 104122 

(Nicol, Phil Mag (5) 16 122 ) 

Sp gr of KClOs+Aq at 15® containing 5% 
KC 103 = 10316 (Kohlrausch, W Ann 1879 
1 ) 


B-pt of KClOs+Aq containing pts KClOs 
to 100 pts H 2 O 


Pts 

KClOs 

B pt 

Pts 

KC103 

B pt 

6 5 

100 5® 

44 6 

103 0° 

13 2 

101 0 

53 4 

103 5 

20 2 

101 5 

62 2 

104 0 

27 8 

35 8 

1C2 0 

102 5 

69 2 

104 4 


(Gerlach, Z anal 26 450 ) 


Saturated solution boils at 105® (JKjremers ) 

Saturated solution boils at 104 2®, and con- 
tains 61 5 pts KCIO 3 to 100 pts H 2 O 
(Legrand ) 

Saturated solution boils at 103 3®, and con- 
tains 66 6 pts KCIO 3 to 100 pts H 2 O (Grif- 
fiths ) 

Saturated solution boils at 104 4° (Ger- 
lach, Z anal 26 427 ) 

Sol m pure HNO 3 without decomp , but 
decomp at once by HNO 3 containing NO 2 
(MiUon, A ch (3) 6 92 ) 

Sol m sat NH 4 Cl-f Aq without causmg 
pptn 

1 mol ( = 129 pts ) KCIO 3 dissolves m 2493 
vols H 2 O, in 2208 vols H 2 O when 1 mol 
(=59 pts ) NaCl IS added, in 2060 vols H 2 O 
with 2 mols ( = 118 pts ) NaCl, and in 1910 
vols H 2 O with 4 mols (=236 pts) NaCl 
(Gladstone, Chem Soc 16 302 ) 

KCIO 3 IS sol in about — 

29 50 pts H 2 O 

35 50 pts NH^OH+Aq cone 

39 00 pts dll NH 40 H 4 -Aq (1 vol cone 3 
vols H 2 O) 

30 50 pts HNOaH-Aq (1 vol cone HNO 3 
5 vols PI 2 O) 

33 Opts HCl+Aq (1 vol eoiic IICI 4 vols 
H 2 O) 

48 00 ptb lfC2lIa02-fAq (1 vol ooninici- 
eial HC H,0 1 vol H 2 O) 

31 50 pts NH 4 CI+ Vq (1 pt NH 4 CI 10 ptb 
HO) 

18 00 pts NH 4 NO 3 + Vq (1 pt NHiiNOa 10 
ptb H 2 O) 

34 0( ptb NH 4 C H 3 O 2 + Vq (dll NHiOH-f 
Aq+dil lie H 3 O -l-Aq) 

32 50 pts N iC HhO 4 - 'Vq (< online ici il 
TIC 2 H 4 O 2 -I-N i 2 COi, diluted with 4 vols H 2 O) 

31 50 pts Cu(C)Hj 02) + Vq (See Stolba, 
Z anal 2 390) 

33 50 pts cano-bugii (I pt caiie^bugii 10 
pts H 2 O) 

36 50 pts grape-sugir (I pt gi ipe-sugar 10 
pts H 2 O) (Pearson, Zeit Chem 1869 662 ) 

Addition of K salts to sat KClOs+Aq ppts 
KCIO3 m such X way, that the sum of the 
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KCIO3 remaining in solution and the K in the 
salt added, is a constant, which constant is 
equal to the solubihty of KCIO3, so that the 
following formula lepresents the coefficiency 
of solubility of KCIO3 after addition of a K 
salt, 3 2+0 109t+0 0043t2 -K of salt added 
(Blarez, C R 112 1213 ) 


Solubihty of KCIQ3+TICIO3 



100 g H 2 O dissolve g 

salts 


g TICIO 3 

g KClOa 

0 

2 8 

3 3 

15 

10 

1 5 

50 

12 67 

16 2 

100 

57 3 

48 2 


(Rabe, Z anorg 1902, 31 156 ) 


Solubihty of KClOa m KNQs+Aq 


t® 

g perl 

KNOs 

KCIO* 

19 85 

0 00 

69 88 


12 65 

64 86 


25 29 

60 33 


101 19 

45 85 


202 38 

40 20 

23 87 

0 00 

79 09 


50 59 

63 14 


(Arrhenius, Z phys Ch 1893, 11 397 ) 


Solubihty in KCl+Aq at 20° C 


G KClm 

1 litre 

G KCIO3 
m 1 litre 

Sp gr 

0 

71 1 

1 050 

10 

58 

1 050 

20 

.49 

1 050 

30 

43 

1 050 

40 

39 5 

1 054 

5C 

36 5 

1 058 

60 

34 

1 064 

70 

32 

1 070 

80 

30 

1 075 

90 

28 

1 081 

100 

27 

1 086 

lie 

25 5 

1 091 

120 

24 5 

1 098 

130 

23 5 

1 103 

140 

22 5 

1 108 

15C 

21 5 

1 113 

160 

21 0 

1 119 

170 

20 5 

1 124 

180 

20 0 

1 130 

190 

20 0 

1 135 

200 

20 

1 140 

210 

20 

1 145 

220 

20 

1 150 

230 

20 

1 156 

240 

20 

1 161 

250 

20 

1 168 


(Winteler, Z Elektrochem 1900, 7 361 ) 


Solubihty in KOH+Aq at 25° 


KOH-f-Aq 

Millimols KCIO3 per lit: 
of the solulion 

Vs-normal 

624 

^/4-normal 

573 

(Calvert, Z phys Ch 1901, 38 541 ) 

Solubihty m H2O2 at 25° 

Concentration of H2O2 

Milhmols KCIO3 per lit 

millimols per litre 

of the solution 

1260 

730 

1310 

737 


(Calvert, I c ) 


Solubihty in J4 normal KOH+Aq 
m presence of H2O2 at 25° 


Concentration of H 2 O 2 
millimols per htre 

Millimols KClOa per Utr 
of the solution 

15 

578 

276 

584 

954 


1073 

673 


(Calvert, I c ) 


Moderately sol in liquid NH3 (Franklii 
Am Ch J 1898, 20 828 ) 

Neither dissolved nor attacked by hqui 
NO2 (Frankland, Chem Soc 1901,79 1361 
Sol in 120 pts alcohol of 83% at 16 
(Wittstein ) 

Sol in 120 pts alcohol of 77 1% (Poh 
W A B 6 595 ) 

Insol m absolute alcohol (Geiardm ) 


Solubihty of KCIO3 m dil alcohol D = si 
gr of alcohol, S = solubilitv m 100 pt 
alcohol at t° 


D = 

0 9904 

D = 

0 984 S 

I) = 

=0 O-’O i 

t 

S 

t° 

S 

t 

< 

13 

4 9 

14 

4 7 

14 


3 2 

21 

6 3 

26 

7 1 

26 


5 4 

25 

7 5 

39 

9 ^ 

38 


7.<1 

30 

9 1 

47 

12 8 

46 


10 S 

15 

10 2 

55 

16 1 

■SI 


12 2 

44 

13 6 

65 

22 3 

63 


17 5 

50 

j 16 2 

66 

22 5 

65 


19 0 

D = 

0 9720 

D = 

0 957^ 

D = 

0 9 590 


S 

t 

s 

t 1 

s 

13 

2 2 

13 

1 9 

14 5 


1 1 

20 

3 3 

20 

2 7 

28 


22 

33 

5 8 

29 

3 6 

40 


3 4 

43 

7 2 

36 

4 3 

50 


43 

56 

11 4 

55 

7 9 

62 


66 

59 

12 9 

60 

9 7 

67 


76 



63 

10 5 
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Solubility of KCIO3 m dil alcohol — Continued 


D =0 9111 

D =0 8967 

D =0 8429 

t S 

t® S 

t® S 

13 0 74 

12 6 46 

25 0 09 

25 1 08 

31 1 28 

34 0 12 

32 1 78 

43 1 95 

56 0 24 

52 3 35 

58 3 10 

64 0 32 


(Gerardii), A ch (4) 5 148 ) 


Solubihty of KClOg in alcohol+Aq 


\'v L dilcoliol 

g KCIO 3 per 100 g solution 


t=30® 

t -40® 

0 

9 23 

12 23 

5 

7 72 

10 48 

10 

6 44 

8 84 

20 

4 51 

6 40 

30 

3 21 

4 67 

40 

2 35 

3 41 

50 

1 64 

2 41 

60 

1 01 

1 41 

70 

0 54 

0 78 

80 

0 24 

0 34 

90 

0 06 

0 12 


(Taylor, J phys Ch 1897, 1 301 ) 


Insol in benzomtnle (Naumann, B 
1914,47 1370) 

Very si sol m acetone (Krug and M’El 
roy, J Anal Ch 6 184 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidminn, C C 1899, II 1014 ) 


Solubility of KCIO3 m acetone +Aq 


IV t % acptoiH 

KClOa per 100 g solution 

t=l() 

o 

O 

II 

0 

9 23 

13 23 

5 

S 52 

11 10 

9 09 

7 63 

10 28 

20 

6 09 

8 27 

10 

4 93 

6 69 

40 

I 90 

5 36 

50 

2 9(' 

4 03 

60 

2 03 

2 86 

70 

1 24 

1 68 

80 

0 57 

0 79 

90 

0 IS 

0 24 


(layloi,J phys Ch 1897,1 301 ) 


Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (N lumann, 
B 1904, 37 3601 ) 

Solubility m glycol = 0 9% at ord temp 
(de Coninck, Belg Acad Bull 1906 359 ) 
100 g glycerol (sp gr 1 256) dissol /e 3 54 g 
KClOs at 15-16° (Ossendowski, Pharm J 
1907,79 575 ) 


Potassium silver chlorate, KGIO 3 , AgClOa 
(Pfaundler, W A B 46, 2 266 ) 

Rubidium chlorate, RbClOs 
100 pts H 2 O dissolve 2 8 pts at 4 7°, 3 9 
pts at 13^, 4 9 pts at 18 2°, 6 1 pts at 19° 
(Reissig, A 127 33 ) 

100 g H 2 O dissolve 3 1 RbClOa at 15°, 
sp gr of solution =107 (Carlson, Dissert 

1910) 

100 g H 2 O dissolve at 
0° 8° 19 8° 30° 

2 138 3 07 5 36 8 00 g RbClOj, 

49 9° f;n° TR® QQ® 

12 48 15 98 3412 62 8 g RbClOs 
(Calzolari, Acc Sc med di Ferrara, 1911, 86 
150) 

Scandium chlorate 

(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 

Silver chlorate, AgClCs 
Sol m 10-12 pts cold H 2 O (Vauquelin), 
m 8-10 pts cold, and 2 pts hot H 2 O (Chev- 
enix), in 5 pts cold H O (Wachter) SI sol 
m alcohol (Chevenix), easily sol in alcohol 
(Wachter) 

Silver chlorate ammoma, AgClOa, 2 NH 3 
Easily sol in H 2 O or alcohol (Wachter, 

1843) 

Sodium chlorate, NaClOs 
Dehquescent 

Sol in 3 pts cold and less hot H O (Wachter 
Chevenix ) 

Sol in 3 pts H 2 O at IS 75® (Abl ) 

100 pts H 2 O dissolve 15 5 pts NaClOj (Ure a Diet ) 

100 pts HjO dissolve at 
0° 20° 40° 60° 

81 9 99 123 5 147 1 pts N 1 CIO 3 , 

80° 100° 1?0° 

175 6 252 6 533 3 pts NaClOj 

(Kremers, Pogg 97 4 ) 

100 ptb HaO dissolve 80 5 i)ts N iClOj at 
12° (Sehlosiiig ) 

ICO g HaO dissolve at 

- 15° 0° 20° 40° 

72 79 101 126 pts NiClOj, 

bt) gi 1 380 1 389 1 430 1 472 

60° 80° 100° 122°* 

155 189 230 286 pts NaOlOa 

Sp gr 1 514 1 659 1 604 1 654 
* Bpt of sat solution 

(Carlson, Dissert 1910 ) 
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100 g NaClOa+Aq contain at 
4 78° 19 85° 30 05° 35 10° 44 72° 

45 47 48 91 5122 52 36 54 50g NaClO 
(Le Blanc and Schmandt, Z phys Ch 19i: 
77 614) 

Sp gi of NaClOs+Aq, containing 
10 15 20 25 30 25% NaClO 

1 070 1 108 1 147 1 190 1 235 1 282 
(Gerlach, Z anal 8 290 ) 


mol NaClOs in 100 mols H 2 O = 1 03844 
(NicoL Phil Mag (5) 16 122 ) 

NaC5lOs4"Aq containing 7 23% NaClO 
has sp gr 20°/20° = 1 0496 (Le Blanc anc 
Rohland, Z phys Ch 1896, 19 278 ) 

Sat solution boils at 132°, and temp cat 
be raised to 135° by supersaturation (Krem- 
eri^Pogg 97 4 ; 

Easily sol in hquid HF (Franklin, Z 
anorg 1905, 46 2 ) 

NaClOs+NaCl 

100 pts H 2 O dissolve 50 75 pts NaClOa-j- 
24 4 pts NaCl at 12°, ICO pts H 2 O dissolv( 
249 6 pts NaClOa+ll 5 pts NaCl at 122° 
and when cooled to 12° contain 68 6 pts 
NaClOs+11 5 pts NaCl (Schlosmg, C R 
73 1 5>72 ") 

)ihty in NaCl+Aq at 20° C 



G NaClO. 
in 1 litre 

Sp gr 

5 

668 

1 426 

10 

661 

1 424 

15 

653 

1 423 

20 

645 

1 421 

25 

638 

1 419 

30 

630 

1 418 

35 

622 

1 417 

40 

615 

1 415 

45 

607 

1 414 

50 

599 

1 412 

55 

590 

1 411 

60 

582 

1 409 

65 

574 

1 408 

70 

566 

1 406 

75 

559 

1 405 

80 

551 

1 404 

85 

544 

1 402 

90 

537 

1 401 

95 

529 

1 399 

100 

522 

1 398 

105 

514 

1 396 

no 

507 

1 394 

115 

499 

1 392 

120 

491 

1 391 

125 

484 

1 389 

130 

476 

1 387 

135 

467 

1 385 

140 

459 

1 383 

145 

451 

1 381 


Solubihty m NaCl+Aq at 20° C — Couivnw 


G NaCl 
in 1 litre 

G NaClOa 
m 1 litre 

Sp gr 

150 

442 

1 379 

155 

43^? 

1 377 

16C 

423 

1 374 

165 

414 

1 372 

170 

403 

1 369 

175 

393 

1 365 

180 

382 

1 362 

185 

371 

1 359 

190 

360 

1 355 

^ 195 

349 

1 350 

200 

338 

1 345 

205 

326 

1 340 

210 

315 

1 335 

^ 215 

302 

1 330 

220 

287 

1 324 

^ 225 

271 

1 319 

230 

257 

1 313 

235 

243 

1 307 

240 

228 

1 301 

245 

211 

1 295 

250 

197 

1 289 

255 

184 

1 283 

260 

170 

1 276 

' 265 

150 

1 270 

270 

135 

1 263 

275 

120 

1 256 

280 

105 

1 219 

285 

91 

1 241 

290 

78 

1 235 

295 

67 

1 226 

300 

55 

1 217 


(Wmteler, Z Elektrochom 1900, 7 161 ) 

Very sol m liquid NH (Iriukhn, Am 
Ch J 1898, 20 829 ) 

Sol m 34 pts alcohol of 81% it 16° and la 
less hot alcohol fWittstoin ) 

Somewhat more easily sol in ilcoliol tii in 
NaCl (Berzelius ) 

Solubility of NaClO j in il< ohol 
(g NaOlOs pel 1 ot solution ) 


20 

40 

60 

70 


M( < }i()i 


<10 % 


16 1 
22 9 
29 0 


110 S 

155 S 
161 i 


U1 > 
^21 8 
i2() S 


(Cailson, Dissoit 1910 ) 

1 acetate ( N luinann, J i 

acetate (Niuininti 

D 1910, 43 314 ) 

dissolve 20 g NiClOa it 
Pharm T 1907, 79 

575 ) 
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Strontitim chlorate, Sr(C103)2+5H20 
Very deliquescent, and sol m H2O (Top- 
soe, W A B 66, 2 29 ) ^ 

Sp gr of solution sat at 18° containing 
63 3% Sr (0103)2-1 839 (Mylius, B 1897, 
30 1718) ' 

Easily sol in H2O, less in alcohol, but more 
sol m alcohol than SrCL (Souchay, A 102 
381) 

Insol in absolute alcohol (Wachter ) 


Solubility m H2O 
Sat solution contains at 

- 18° 0° 8° 15° 

55 62 5919 60 20 67 32% ZnrClOs)^ 

(Meusser, I c) 


Sp gr of solution sat at 18° containing 
65% Zn(C108)2 = 1914 (Myhus, B 1897, 
30 1718) 


ThaJlous chlorate, TICIO3 
Sol in H2O, but decomp by heatmg 

100 pts H2O dissolve at 
0° 20° 50° 80° 100° 

2 80 3 92 12 67 36 65 57 31 pts TICIO; 
(Muir, Chem Soc 29 857 ) 


Zinc chlorate ammoma, ZrCClOs) , 4NH3 
Zn(C108)2, 6NH3 Ppt (Ephraim, B 
1915, 48 48 ) 

Pexchlorxc acid 
See Perchlonc acid 


1 1 TlClOs+Aq sat at 10° contains 25 637 
g TICIO3 (Roozeboom, Z phys Ch 8 532 ) 
1 1 H2O dissolves 0 134 eqmvalents 
TICIO3 at 20°, or 38 51 g mil of the solu- 
tion (mean of 10 experiments) (Noyes and 
Farrell, J Am Chem Soc 1911, 33 1657 ) 


Solubihty in Tl2S04+Aq at 20° 


G i (luiv 

per 1 

Solid phase 

1 K lUi 

T1 SOi 

0 1058 

1 0 1366 

TICIO3+TI2SO4 


(Noyes and Farrell, I c ) 


Thallic chlorate, 11(C108)3+4H20 

V(iy deliquescent, sol in H2O Decomp 
slowly in the an (Gcwecke, Z anorg 1912, 
76 27^ ) 

Ytterbium chlorate 

Sol ui II O (Popp, A 131 179 ) 

Yttrium chlorate, Y (0103)3 -I-8H2O 

Dcliqiu bccnt E isily faol m alcohol SI 
sol in < thci (Cl( VC ) 

Zinc chlorate, ZiU(’lOi) +4H O 
S()lu})ilitv ui 11 O 
Sit solution font ims it 

flS° 10° 10° 55° 

(>() 52 07 0() (>9 0() 75 44% Zn(C10s)2 

S]) of solution containing 66 52% 

ZnfClO,) It 1S° = 1 9U) 

(M(Uss(i,B 1902,36 1417) 

Mok sol 111 iliO than chlorates of Mg, Co, 
Ni 01 Cu, less sol than chlorate of Cd, more 
sol thin ZnCNOa) (Meusser, Z r ) 

-f 01120 Very deliquescent Easily sol in 
II2O and alcohol Melts in crystal H2O at 60 
(Vauquolm, A ch 96 113 ) 


Chlorides 

Most chlondes are sol m H2O, a few, how- 
ever, are insol or nearly so therem, the chief 
of which are AgCl, Hg2Cl‘>, CU2CI2, PtCL, and 
AuCl Severn chlondes are decomp mto 
msol basic salts or hydroxides, either by the 
addition of H2O, as m the case of B1CI3 and 
SbCls, or on evaporatmg the aqueous solution, 
as AlCls, ZnCb, MgCL, etc 
Some chloncies are sol m alcohol 01 ether 
See imder each element 

Chlorine, CI2 

The maximum solubihty of Cl in H 0 is at 
10° (Schonfeld), at 8-10° (Gay-Lussac), at 
9-10° (Pelouze) ^ , 

Solubility decreases from 9-0°, at 100 the 
solubility =0 ( Gay-Lussac ) 

CL+Aqsat at 6° has sp gi =1 003 (Ber- 
thelot ) 


1 vol H2O at t° absoibs \ ols Cl reduced to 
0° and 760 mm pressure 


t 

\ olb Cl 

t 

A ols Cl 

10 

2 5852 

26 

1 9099 

11 

2 5413 

27 

1 8695 

12 

2 4977 

2b 

1 8295 

13 

2 4543 

29 

1 7895 

14 

2 4111 

30 

1 7499 

15 

2 3681 

31 

1 7104 

16 

2 325 B 

12 

1 6712 

17 

2 2828 

33 

1 b322 

18 

2 2405 

34 

1 5934 

19 

2 1984 

o5 

1 o550 

20 

2 1565 

36 

1 5166 

21 

2 1148 

37 

1 4786 

22 

2 0734 

38 

1 4406 

23 

2 0322 

39 

1 4029 

24 

1 9912 

40 

1 3656 

25 

1 9504 

1 



(Schonfeld, A 93 26 ) 
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1 vol H2O absorbs vols Cl at t® (not 
corrected) 


Vols Cl 

t® 

Vols Cl 

t® 

Vols Cl 

t® 

1 43 


jpifM 

8 

1 19 

50 

1 52 

3 


mm 

0 71 

70 

2 08 

6 5 


17 

0 15 

100 

2 17 

7 


35 




(Gay-Lussac, A cb (3) 7 124 ) 


1 vol H 0 at 8® absorbs 3 04 vols Cl which is the 
maxunum of solubility At 50® 1 09 \ ols are absorbed 
and at 0 1 5 'v ols (Pelouze aud Fremy ) 


1 vol H 2 O at t dissolves vols Cl (not corrected) 


t® 

Vols Cl 

t® 

Vols Cl 

t® 

Vols Cl 

0 

1 75-1 80 

12 

2 60-2 60 

40 

1 55-1 60 

9 

2 70-2 75 

14 

2 45-2 50 

50 

1 15-1 20 

10 

2 70-2 75 

30 

2 00-2 10 

70 

0 60-0 65 


(Pelouze A ch (3) 7 188 ) 


Solubibty of CL m H2O 
jSi = Vol of Cl (reduced to 0® and 760 mm ) 
absorbed by 1 vol H2O under a total piessure 
of 760 mm 

q— g CI2 absorbed by 100 g H2O under a 
total pressure of 760 mm 


t® 

I 1 

q 

t® 

1 1 

q 

10 

3 

095 

0 980 

25 

1 

985 

0 630 

11 

2 

996 

948 

26 

1 

937 

615 

12 

2 

900 

918 

27 

1 

891 

600 

13 

2 

808 

889 

28 

1 

848 

587 

14 

2 

720 

861 

29 

1 

808 

574 

15 

2 

635 

835 

30 

1 

769 

562 

16 

2 

553 

809 

35 

1 

575 

501 

17 

2 

474 

784 

40 

1 

414 

451 

18 

2 

399 

760 

45 

1 

300 

415 

19 

2 

328 

738 

50 

1 

204 

386 

20 

2 

260 

716 

60 

1 

006 

324 

21 

2 

200 

698 

70 

0 

848 

274 

22 

2 

143 i 

680 

80 

0 

672 

219 

23 

2 

087 

662 

90 

0 

380 

125 

24 

2 

035 

646 

100 

0 

000 

000 


(Winkler, Landolt and Boms tern, Tab 4 th 
Ed 1912, 597 ) 


I 


1 vol HO absorbs vols Cl at t° 


t® 

Vola Cl 

t® 

Vols Cl 

t® 

Vols Cl 

0 

15-16 

9 

2 65-2 70 

14 

2 6 -2 65 

5 

2 05-2 1 

10 

2 9-30 

16 

2 35-2 4 

8 

2 5-26 

12 

2 65-2 75 

30 

1 8 -1 85 


~ 1 and Walz Berz J B 1846 72 ) 


bolubility m H2O a = coefficient of solubibty 


t® 

a 

t® 

a 

t® 

a 

6 9 

2 2931 

10 1 

2 8741 

21 7 

2 0422 

8 4 

2 5469 

11 2 

2 7267 

32 1 

1 5766 

9 3 

2 7135 1 

13 7 

2 5079 

36 7 

1 3802 


(Goodwin, B 16 3040 ) 


Goodwin also gives tables lor solubility of 
Cl m HCl and various chlorides, but they do 
not show evidence of accurate work (A M C ) 


CL+Aq contains at 760 mm pressure 

144% Cl at 0® 

1 07% 6® 

0 95% “ “ 9® 

0 87% 12® 

(Roozeboom, R t c 1884, 3 29 ) 
See also CI24-8H2O 


1 1 HCl+Aq (38% HCl) dissolves 17 3 g 
Cl, 1 1 HCl-hAq (33% HCl) dissolves 11 g 
Cl, 1 1 HCl+Aq (3% HCl) dissolves 6 5 g 
Cl (Berthelot, C R 91 191 ) 


Solubibty of CL in HCl+Aq at 20-21® and 
759-761 mm pressure 


g HCl per 1 

g CI 2 per 1 

Coefficient 

of 

absorption 

SoIubilit\ 

0 

7 23 

2 1157 

2 2799 

3 134 

5 30 

1 5496 

1 6698 

6 248 

4 94 

1 44S^ 

1 5607 

9 402 

4 76 

1 3942 

1 5013 

12 540 

4 85 

1 4200 

1 5292 

15 670 

5 10 

1 4933 

1 6092 

31 340 

5 81 

1 6736 

1 S033 

62 680 

6 38 

1 8682 

2 0131 

94 020 

7 19 

2 1044 

2 2677 

125 360 

7 76 

2 2711 

2 4473 

156 700 

8 58 

2 5095 

2 7043 

188 040 

9 23 

2 7020 

2 9117 

219 380 

9 93 

2 9243 

1 H12 

250 720 

10 68 

3 1272 

1 3677 

282 060 

11 87 

3 3278 

3 5850 

313 401 

12 03 

3 5492 

} 8224 


(Mellor, Chem Soc 1901, 76 227 ) 


Solubility of Cl in NaCl+Aq a = coefficient 
of solubility 
NaCl=9 97% 


t® 

a 

t 

a 

7 9 

1 8115 

18 8 

1 2785 

11 9 

1 5879 

22 6 

1 0081 

15 4 

1 3684 
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Solubility of Clin NaCl+Aq — Continued 


NaCl = 16 01% 



a 

t® 

a 

6 

1 5866 

21 4 

0 8732 

11 6 

1 2227 

26 9 

0 7017 

16 4 

1 0121 




NaCl = 19 66% 


t® 

a 

t® 

a 

0 

1 6978 

15 4 


9 2 

1 2145 

20 4 

0 7758 

9 3 

14 8 

1 2068 

0 9740 

21 9 

0 7385 


(Kumpf, W Ann Beibl 6 276 ) 


Solubility of Cl in sat NaC14-Aq at t® and 
760 mm pressure 


t® 

Cocffiticnt of absorp 
tion at 0® and 760 mm 

Solubihlj at 0® and 
760 mm 

14 5 

0 3607 

0 3898 

29 0 

0 3125 

0 3458 

60 0 

0 1332 

0 1625 

82 0 

0 C586 

1 

0 0763 


(Kohn and O'Biien, J Soc Chem Ind 1898, 
17 1100) 


Coefficient of solubility of CL in organic 
liquids at 15° 


Substance 

Coefficient of Solubility 

Carbon tetrachloride 

51 7 

Acetic anhydride 

39 6 

Acetic acid (99 84%) 

36 7 

“ (90 vol %) 

25 3 

“ (76 vol %) 

16 43 

“ (65 vol %) 

13 43 


f Jones, Chem Soc 1911, 99 392 ) 


d-SHaO Critical temp of decomposition 
m open vessel =9 6°. m closed vessel = 28 7° 
Solubility in HaO 

% CL = % of CL m CL+Aq sat at t° and 
760 mm m presence of CLd-SHaO 


t® 

% cu 

t® 

%ci 


0 505 

12 5 

1 10 

3 

0 64 

20 

1 82 

6 

0 709 

28 5 

3 50 

9 

0 900 




(Roozeboom, R t c 1884, 3 57 ) 


Chlorine momxidey "^LO 
Sol in HaO At 0°, HaO absorbs at least 
200 times its volume of ClaO gas 

Chlonne ^rioxide, CLO3 
Decomp on air at 57° with explosion 
H 0 absorbs 5-6 vols CLO3 (Millon, A 
ch (3) 7 298 ) 

HaO absorbs at 8 5° and 753 mm press 
8 591 vols CLO3 (Brandan ) 

100 g HaO dissolve at 


bat KCld-Aq absorbs ‘/Uess Cl at 15° than 
pure H2O (Dottmer, A 38 35 ) 

1 1 of a solution of CaCL (1 pt in 15 pts 
H O) dissolves 2 45 g Cl at 12° 

1 1 of a solution of MgCL (1 pt in 15 pts 
PI 0) dissolves 2 g Cl at 12° 

1 1 of a solution of MnCL (1 pt in 15 pts 
H 0) dissolves 2 00 g Cl at 12^ 

SI sol in KOH-f Aq (Fremy ) 
bomewhit sol in licpiid NO (Irinkland, 
Chem boc lOOl, 79 1301 ) 

CCI4 absoibs 10% of Cl it 13° (Pcikins, 
Chem boc 1S94 66 20 ) 

1 mol CiOCl dissolves at 0°, 0 70 atom Cl, 
it- 14°, 124 itoms, at“21°, 2 31 atoms, 
ind at” 24, 3 00 itoms Cl (Roo/eboom, R 
t c 4 379 ) 

bulphuiyl (hloiide absoibs 71 vols Cl or 
0 136 pt Cl by weight at 1° (Schulze, J pr 
(2) 27 108 ) 

Insol in benzine (Monde) 

bl sol in chloral and lodal (Dumas ) 

Sol in perchlorethylenc (Faraday ) 

Sol in a verv large quantity of ether with 
decomp 


8 5° and 752 9 mm press 4 7655 g Cl O3 


14° 

“ 756 3 “ 

ll 

5 0117 

21° 

“ 764 “ 

ll 

5 4447 

93° 

« 7gQ « 

ii 

5 6508 


(Brandan, A 

161 

340 ) 


Does not exist, and ibove data aie tor mix- 
tuie of CIO2 and Cl (Garzarolli-l hurnlakh, 
A 209 184 ) 

Chlorme tet) oxide, CIO > 

H2O at 4° absorbs about 20 vols CK ) with 
formation of HCIO and HCIO ^ 

H2b04 at — 18° absoibs about 20 vols CIO 
(Millon, A ch (3) 7 285 ) 


Solubility of CIO 2 in H O 


t 

f. OKU p( r 1 

1 

>108 6 

10 7 

116 7 

14 0 

>107 9 


(Bray, Z phys Ch 1906, 64 569 ) 
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CHLORINE OXIDE 


+8H2O (dzlHoO) 


Solubility m H 2 O 


t® 

g CIO 2 per 1 

t« 

g CIO 2 per 1 

0 79* 

26 98 

10 

60 06 

0 

27 59 

15 3 

60 06 

1 

29 48 

18 2 

107 9 

5 7 

42 10 



* Entertic 


(Bray ) 


Chlorine oxide, CLOi? 

Very easily decomp (MiUon, A 46 281 ) 
Probably a mixture of CIO 2 and 0 

Chlorme Aepioxide, CI 2 O 7 
Explosive, decomp by H 2 O, sol in weU 
cooled benzene with si decomp (Michael, 
Am Ch J 1909, 23 447 ) 

Chlorl^ldld^aInme chloride, 
p, . NHsNHgCl 
^^'^NHaNHsCl 

SI sol m cold, easily in hot H 2 O (Skobh- 
koff, A 84 275 ) 

mtrate, Cl2lr(N2H6N03)2 

Sol m H 2 O 

sulphate, Cl2lr(N2H6)S04 

SI sol in cold, much more easily in hot 
H 0 

Chlonndic acid 
Chlorindates 

Most of the chlorindates are veiy difficultly 
sol in H 0, but a little more sol than the 
correspondmg chloroplatinates Insol or 
nearly so m alcohol, but not so difficultly sol 
as the chloroplatinates (Rose ) 

Ammomum chlonndate, (NH4)2lrCl6 

Sol in 20 pts cold H 2 O (Vauquelm), si 
sol in cold, much more m hot H 2 O (Claus), 
sol in HCl+Aq (Soblewsky), insol in cold 
NH4C1+Aq (Claus), insol m alcohol (Ber- 
zelius) 


100 pts 

H 0 dissolve at 


14 4° 

26 8° 

39 4° 


0 699 

0 905 

1 226 pts 

(NH4) IrCl„, 

52 2° 

61 2° 

69 3° 


1608 

2 130 

2 824 pts 

(NH4)2lrClo 


(Rimbach and Koiten, Z anorg 1907, 52 
407) 


Cflesium chlonndate, CsoIrClc 
Only si sol in H 0 (Delopiiie, C R 1908, 
146 1268) 


Lithium chlonndate, Li 2 lrCl 6 
Somewhat dehquescent, very sol in H 2 ' 
(Antony, Gazz ch it 23, 1 190 ) 

Potassium chlonndate, K 2 lrCl 6 
SI sol m cold H 2 O, sol m 15 pts boihi 
H 2 O, less sol in H 2 O containing HCl, ins( 
m alcohol or sat KCl, and CaCL+Aq 
Insol m hquid NH 3 (Gore, Am Ch 
1898,20 829) 

Rubidium chlonndate, Rb 2 lrCl 6 
Very si sol m H 2 O (Rimbach, Z anoi 
1907, 62 408 ) 

Sodium chlonndate, Na2li*n6+6H20 
Easily sol m H 2 O, sol in alcohol of 0 & 
sp gr 

Thallium chlonndate, TLIrCL 
Decomp by hot HCl forming TLIrC 
(Del^pme, C R 1909, 149 1073 ) 

Chlormditmx pentamme comps 
See Indope;^^amme chloro comps 

Chlonndosulphuious acid 

Potassium chlonndosulphite, K 4 lr 2 Cl 2 (S 03 ) 
4 KCI+I 2 H 2 O 

Insol in cold, decomp by hot H 2 O 
K4lr2Cl2(S08)4, 2 K 2 SO 3 Decomp byH 2 ( 
Cl 2 lr 2 (S 03 ) 2 , 8KCl-h4H20 Sol in HaC 
insol in alcohol (Claus, J pi 42 354 ) 

Chlonndous acid 
Ammomum chlonndite, (NH 4 ) 3 lrClG 
Decomp by H 2 O (Delcpme, C R 190 
146 1268) 

+IHH 2 O Sol in HO (CUus) 
lrCl6(H20) (NH 4)2 (Delcpme ) 

Caesium chlonndite, IrCL(H20)Cs 
(Delcpme ) 

Lithium chlonndite, LiJiCt -j-lJHiO 
Deliquescent, sol m H O ind alooho 
(Delcpme, C 11 1914, 168 1277 ) 

Lithium sodium chlonndite, IiNaliCt- 
12HO 

Stable in aq bolution m (he, priscriee c 
excess of lithium salt (Dckpiiu , C li 191^ 
168 1278 ) 

LiNa 2 lrCl 6 -j- 12 H 0 St ibh m aq soli 
tion m the presence of excess e)f sodium sill 
(Delcpme, C R 1914, 168 127S ) 

Potassium chlonndite, KsIrClo 
Decomp by H 2 O (Dele pine ) 

+ 3 H 2 O Easily sol in HoO, insol in a] 
cohol, insol in sat KCl+Aq (Berzelius ) 
IrCl5(H20)K2 (Delcpme ) 
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Rubidium chlorindite, IrCl 5 (H 20 )Rb 2 
(Delepme ) 

Silver chlonndite, AgsIiCle 
Insol in H 2 O or acids, si sol in NH 4 OH+ 

Ppt (Deldpme, Bull Soc 1910, (4), 7 55 ) 

Sodium chlonndite, NasIrCl 6 + 12 H 20 
Efflorescent, sol in pt H 2 O Insol in 
alcohol Melts in crystal H 2 O at 50“ 

Thallium chlonndite, TljIrCle 
Sol in hot HCl, pptd on cooling (Dele- 
pme, C R 1909, 149 1073 ) 

CbloTotetramme chronmun comps 
See Chlorotetramme chromium comps 

Chloro-azomude, ISTsCl 

SI sol in H 2 O (Raschig, B 1908, 41 
4194 ) 

Chlorobromo comps 
See Bromochloro comps 

Chlorocarbomc acid 
See Carbonyl chlonde 

Chlorochrotmc acid Cr 02 ^^ 

Known only in its salts 

CrO CI 2 Set Chromyl chlonde 

Ammonium chlorochromate, NH 4 Ci 03 Cl = 

More sol in H 0 than the K salt (Peligot, 
A ch 62 28^) 

Barium chlorochromate chlonde, 

BaCCrOaCl) , B iCl 

Deliquescent Very sol in DO (Pi itor- 
lus \ 201 1 ) 

-f H 0 Not deliquescent 

Calcium chlorochromate, C i(C’i()jGl) 
Deliquescent (Pdigot ) 

+5H2(^ Very (l( liquese ont (Pi itonus ) 

Chromous chlorochromate 
Set I nchromyl chloride 

Cobalt chlorochromate, Co(Ci 0301 ) -f-OH O 
Deliqui scent, melts it K)° in ciystal H O 
(Pra tonus ) 

Lithium chlorochromate, L 1 C 1 O 3 CI 
Sol in H 2 O acidified with HCl without 
decomp (Lowenthal, Z anorg 1894, 6 
357 ) 


Magnesium chlorochromate, Mg(Cr 03 Cl )2 
Dehquescent (Peligot ) 

-}- 9 H 20 Less dehquescent than the other 
chlorochromates (Pratonus, A 201 1 ) 
Very hydroscopic, sol m H 2 O acidified 
with HCl without decomp (Lowenthal, Z 
anorg 1894, 6 359 ) 


Nickel chlorochromate, Ni(Cr 03 Cl) -f9H20 
Dehquescent, melts m its eiTstal H 2 O at 
46-48® (Pratonus ) 

Potassium chlorochromate, KCrOsCl = 
CrO2(Cl)0K 

Sol m H 2 O with decomp Cryst from H 0 
contaming HCl without decomp (Peligot ) 
Sol in acetone (Naumann B 1904, 37 
4328) 

Sodium chlorochromate, NaCrOaCl 
Dehquescent (Pehgot ) 

+ 2 H 2 O Deliquescent (Pratonus ) 

Strontium chlorochromate, Sr(Cr 03 Cl)o-l- 

4H2O 

Deliquescent, melts in crystal HoO at 72® 
(Pratonus ) 

ThaUous chlorochromate, TlCrOsCl 
Decomp by H 2 O (Lachaud and Lepierie, 
0 R 103 198) 

Zinc chlorochromate, Zn(Cr 03 Cl) + 9 H 2 O 
Dehquescent,. melts at 37 5° in crystal H O 
(Pratonus ) 

Very hydroscopic, very sol in H 2 O and 
acids (Lowenthal, Z anorg 1894, 6 360 ) 

D?chlorochroimum bromide, 

[Cr(H20)iCl2]Bi 

Vciy deliquescent Sol m fuirung HBi 
m a mixture of ( qual volumes ether and fum- 
ing HBr, in alcohol and m acetone ( Bjerrum, 
B 1907, 40 2919 ) 

Chlorochromotetrammomum comps 
Stt Chlorotetramme chromium comps 

Chlorocolumbium bromide, (Gl)6Cii2^Bi f 
711 0 

Sol in i sin ill (luintitv of (old HO 
(IlaiiKd, 1 Vm Clum So( 1911,36 1081) 

Chlorocolumbium chloride, (CbA li 2 )C 1 -p 
7HO 

Insol in cold, sol 111 boiling DO 
Not easily decomp by boiling w ith NH 40 II 
Cone HNus decomp a boiling solution of 
this comp Completely sol in cone alkalies 
(Harned, J Am Chem Soc 191 1, 36 1080 ) 
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CHLOROCOLUMBIUM HYDROXIDE 


Chlorocolismbiiim hydroxider, (Cb6Cli2) (OH)2 
+8H2O 

Insol in H2O Sol in acids and alkalies 
(Hamed, J Am Chem Soc 1913, 36 1082 ) 

Chloroctamine cobaltic carbonate, 

Cl4C02(NH3)8C03+9H20 
Very sol in HoO (Vortmann and Blas- 
berg, B 22 2661 ) 

ClgCoiCNHs) 5(003)2 +H O (Vortmann 
and Blasberg ) 

Chloroferrous acid 
Calcium chlorofemte, CaO, CaCU, Fe203 
Insol m H2O rie Chatelier, C R 99 276 ) 

Dtchlorofulmmoplatmtini, 

Pt4N4Cl20i H22(?) 

Insol in H2O (v Meyer, J pr (2) 18 
305) 

Tncblorofulmmoplatuium, 

Pt4N4Cls(OH)Ol H24(?) 

Insol in H2O, sol m HCl+Aq (v 
Meyer ) 

Teirodhiorofulimnoplatmum 

Pt4N4Cl40:2H24(?) 

Insol in H >0 (v Meyer ) 


Chloromangamc acid 
Se^ Manganic hydrogen chlonde 

Chloromercnrosulphrous acid 

Ammomum cbloromercurosulphite, 

NH4S03HgCl 

Sol in H2O (Barth, Z phys Ch 9 205 ) 

Banuxn chloromercurosulphite, 
Ba(SOsHgCl)2 
Insol inH20 (Barth) 

Potassium chloromercurosulphite, KSOsHgCl 
Sol in H2O (Barth ) 

Sodium chloromercurosulphite, NaSOsHgCl 

+H2O 

Very sol m H2O (Barth ) 

Chloromolybdenum bromide, 

CUMosBra+SHaO 

Insol in H2O and dil acids, sol in alcohol 
-I-6H2O At first easily sol in H2O, but a 
precipitate soon forms Can be crystallized 
from dll HBr-l-Aq Sol in alcohol and ether 
(Blomstrand ) 


Chlorohydroxylomtrltoplatlnsem^d^- 
amine nitnte, (0H)ClN02Pt(NH3)2N02 
Easily sol m hot H 0 (Cleve ) 


Chlorohydroxyloplatlnd^a^une bromide, 
^fPtCNsHeBr) 

SI sol inHsO 


• carbonate, 


Insol m H2O (Cleve ) 

chlonde, 

SI sol in H2O (Cleve ) 

chromate, OHp^(N^H6) CrO^ 
Nearly insol m H^O 

dtchromate, H»),Cr/) 


Ppt (Cleve ) 

mtrate (Raewsky’s nitiatc), 

cfPt(N2H„NOj) 

SI sol m cold, more easily m hot H2O 
(Gerhardt ) 


Chloiohyposulphunc acid, S2O3CI4 
Sulphur oxy^eirachlonde 


Chloromolybdenum potassium bromide, 
CbMosBra, 2KBr+2H20 
Decomp by H2O Can be cryst from HBr 
+Aq (Blomstrand ) 

Chloromolybdenum chloride, CI4M03CI2 — 
molybdenum dichlonde, MoCb 
Insol in H2O, easily sol in HCl+Aq 01 
H2S044-Aq, si sol in HNO , sol in NH4OH 
+Aq, NaOH+Aq, 01 KOH+Aq, with sep 
aration of precipitate on boiling, sol in 
alcohol and ether (Blomstiand, J pr 77 
96) 

Very sol in cone HCl (Rosenheim ind 
Kohn, Z anoig 1910 66 2 ) 

-f 3H 0 Insol m H^O 
-j-43^H20 Insol in HO (luditi and 
Kempe, A 170 351 ) 

-f-6H20 Sol m II^O, il( ohol, 01 ethei 
(Blomstrand ) 

Chloromolybdenum hydrogen chlonde, 
MoaCle, HCl +411 O 

Sol m H2O, but p})t foTms ufttt i few 
minutes (Rosonhdin ind Kohn, Z inorg 
1910, 66 5 ) 

Chloromolybdenum potassium chloride, 
CRMoaCb, 2KCI+2H2O 
Decomp by pure H2O, can be reciystal 
lized from HCl+Aq (Blomstrand, J pr 77 
108 ) 
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Chloromolybdentun hydroxide, Cl4Mos(OH2) 
-f-2H20 

Insol m H2O or alcohol Easily sol in 
strong acids if fresh, and washed onty with 
cold HoO If washed with warm H2O, it is 
less sol m acids If precipitated hot, is insol 
in acids, even H2SO4 or fuming HNO 3 (Blom- 
stran<l J pr 77 100 ) 

+8H2O 

Chloromolybdentun iodide, CI4M03I2+3H2O 
Precipitate 

+6H2O Sol in H2O and alcohol 

Chloromolybdentun potassium iodide, 
CI4M03I2, 2KI+2H2O 
Decomp byH20 Recryst fromHI+Aq 
(Blomstrand ) 

OH 

Chloromolybdentun oxybromide, CI4M08 
+2H2O 

Insol in alcohol (Blomstrand, J pr 77 
116 ) 

Chlcromolybdic acid, 

MoOCl 3 (OH)-h 7 H 20 

Very hydroscopic (Wemland, B 1904,37 
572 ) 

Zhammomum ^eirachloromolybdate, 
MoCl4(ONH4)2+2H20 
Hydroscopic Decomp by H2O Sol in 
ddute acids, alkali s and ammonia (Wein- 
land, Z anorg 1905 , 44 83 ) 

Caesium chloroinmolybdate, acid, 
MogOiiCIi4(Cs 0)+22H20 
Hydroscopic Decomp by H2O Sol in 
dilute acids, alk dies, tnd unmoma (Worn- 
land, Ic) , 

^o??ocsesium // ichloromolybdate, 
MoOCl 3 (OCs)+H 20 

HydroscopK Dccomp by H2O Sol m 
dilute Kids, UkUKS ind immonii (Wcin- 
land ) 

Dicsesium ^//achloromolybdate, 

M()Cl4(OCs)o 

Hydiobcopit Sol m HO with decoinp 
Sol in dilute Kids, tlkilus, ind tmmomi 
(Wemlind, Z inorg 1005 , 44 S 3 ) 

]{ OAiopotassium It ^chloromolybdate, 
MoOCl3(OK)+H20 

Hydioscopu Dccomp by II O Sol m 
dilute Kids, dk di s, md immomi (Wc in- 
land ) 

Dipotassium Ze^rachloromolybdate, 

M Cl4(OK) +2H O 

Hydroscopic Decomp by H2O Sol in 
ddute acids, alkalies, and ammonia (Wein- 
land ) 


Potassium hydrogen chloroinmolybdate, 
MoeOnClu, xC20“1-6H20 
Hydroscopic Decomp by H2O Sol in 
ddute acids, alkalies, and ammoma (Wem- 
land ) 

Moworubidium inchloromolybdate, 

MoOCl8(ORb)+H20 

Hydroscopic Decomp by HoO Sol m 
ddute acids, alkalies, and ammoma (Wein- 
land) 

D^rubldlum ^eimchloromolybdate, 
MoCl 4 (ORb )2 

Hydroscopic Decomp by H2O Sol in 
ddute acid, alkalies, and ammoma (Wein- 
land ) 

Chloromtratoplatmamine nitrite, 

Easdy sol in H2O 

Chloronitratoplatmdiamme nitrate, 

jJ^Pt(N2H6NO,)i, 

Decomp by H2O with foimation of 
O^Pt[(NH,) 2 N 03 )], 

sulphate, 

SI sol in cold, more easdy in hot H2O 

Chloronitritotetramine cobaltic chloride, 

Cl(NO )Oo(NH 3 ) 4 C 1 

Not very sol in cold H2O (Jorgensen, Z 
anorg 6 195 ) 

Chloromtntoplatinsermdi amine chloride, 

Cl2(N02)Pt(NH3)2Cl 

100 pts solution in H2O sat it 18 ° contain 
1 8 pts salt, sat at 100°, 6 pts 
Insol inabs alcohol 01 ethei Not decomp 
by cone HNOj, HCl, 01 H2C 04+Aq, and by 
H2SO4 only at a high heat 
Foimula given was PtNoHj ( kOs (P05- 
lonc, J B 1866 421 ) 

^mtnte, Cl (NOo)Pt(NlI O 2 INO 2 

Sol in 11 0 (Blomstrand ) 

Chlorophosphatoplatmd^amlne phos- 

ClPt(N Ho)2 

phate, \ / -f 2H O 
PO4 

Nculy insol in cold, and only ver> si sol 
in hot H2O (Raewsky ) 

Chloromtrous acid 

Indium potassium chloromtrite, Ii 2 Cl 2 (NO ) 4 , 
bKCl 

Ppt , decomp by boding H2O Sol in cold 
H2O (Lcidid, C R 1902 , 134 1583 ) 
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CHLOROPALLADIC ACID 


Ir 3 Ka 2 Cli 6 (N 02 ) 8 + 4 H 20 Ppt (Quen- 
nessen, C R 1905, 141 258 ) 

Chloropalladic acid 
Chloropalladates 

The chloropalladates aSre geneially very sol 
in H 2 O, and sol in alcohol (v Bonsdorff, 
Pogg 17 264 ) 

Ammonium chloropalladate, (NH 4 ) 2 PdCl 6 
SI sol m H 2 O (Berzehus ) 

Banum chloropalladate 

Sol m H 2 O and alcohol (v Bonsdorff ) 

Cadmium chloropalladate 
As above 

Caesium chloropalladate, Cs 2 PdCl 6 
Nearly insol in cold H 2 O Decomp by 
boiling with H 2 O or by hot cone H 2 SO 4 
(Gutbier, B 1905, 38 2386 ) 

Calcium chloropalladate 
Deliquescent, sol m H 2 O and alcohol (v 
Bonsdorff, 1829 ) 

Glucmum chloropalladate, GlPdCl64-8H20 
ic, and sol m H 2 O 

oropalladate, MgPdCl 6 + 

cent, sol in H 2 O 

Nickel chloropalladate, NiPdCl6+6H20 
Extremely dehquescent 

Potassium chloropalladate, K 2 PdCl 6 

SI sol in cold H 2 O Decomp by long boil- 
ing with H2O SI sol in dll HCl+Aq with- 
out decomp Insol in NH4CI, KCl, or NaCl 
- 1 -Aq Insol in alcohol (Berzehus ) 

Rubidium chloropalladate, Rb 2 PdCl 6 

Insol m cold H 2 O Deconm by boiling 
with H 2 O or by hot cone H 2 SO 4 (Gutbier, 
B 1905,38 2387) 

Zme chloropalladate, ZnPdCl6+6H20 
Very dehquescent (v Bonsdorff ) 

Chloropalladous acid 

Aluminum chloropalladite, Al 2 pd 2 Clio+ 
2 OH 2 O 

Dehquescent Sol in H 2 O, alcohol, or 
ether (Welkow, B 7 804) 

Ammomum chloropalladite, (NH 4 ) 2 pdCl 4 -f 
ii20 

Easilv sol in H 2 O Insol in alcohol Sol 
in NH 4 Cl-i-Aq (Claus ) 


Easily sol in H 2 O (Gutbier, B 1905, 38 
2386) 

Banum chloropalladite 
Easily sol in H 2 O or alcohol 

Cadmium chloropalladite 
Not dehquescent 

Caesium chloropalladite, Cs 2 pdCl 4 
Can be cryst from hot H 2 O (Gutbier, B 
1905, 38 2386 ) 

Calcium chloropalladite 
Dehquescent Sol in H 2 O or alcohol 

Glucmum chloropalladite, GIPd0l4+6H20 
Very hygroscopic, very sol in H 2 O, alcohol, 
or ether (Welkow ) 

Magnesium chloropalladite 
Dehquescent Easily sol m H 2 O (v 
Bonsdorff ) 

Manganese chloropalladite 
Sol m H 2 O and alcohol 

Nickel chloropalladite 
Sol inH20 

Potassium chloropalladite, K 2 PdCb 
Much more sol in hot than cold H 2 O 
(Joanms, C R 96 295 ) Sol m NH 40 H-h 
Aq (Berzelius ) Sol in cold sat KCl+Aq 
(Gibbs, Sill Am J (2) 31 70 ) Insol in al- 
cohol (Wollaston ) Somewhat sol in al- 
cohol of 0 84 sp gr , but insol in absolute al- 
cohol, decomp on boiling (Berzehus ) 

Rubidium chloropalladite, Rb^PdCh 
Can be cryst fiom hot H 2 O (Gutbiei, B 
1905, 38 2387 ) 

Sodium chloropalladite 
Dehquescent Sol in H O md aholiol 

Zme chloropalladite 

Very deliquescent Sol in H^O und alcohol 
(v Bonsdorff ) 

Chlorophosphoarsemoindic acid, ilrClj, 
3 H 3 PO 3 , 3 H 3 PO 4 , 5 H 3 As 04 (*i‘) 

Very sol m H 2 O (Geisenheimer ) 

Lead chlorophosphoarsemoiridate, 4IrCla, 
3Pb2H2(P03)2, 3Pb3(P04)i, 

5Pb2H2(As04)2 
Insol in H 2 O 

Chlorophosphoindic acid, 2 IrCl 3 , 3 H 3 PO 4 , 
3 H 3 PO 3 

Very sol in H 2 O Insol m alcohol 
(Geisenheimer, A ch (6) 23 254 ) 

2 IrCl 3 , 3 H 3 PO 4 Sol in H 2 O and alcohol 
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Amxaomtmx chlorophosphoindate, 2IrCls, 
3(NH4)8P04, 3(NH4)2HP03 
Very deliquescent Very sol in H 2 O 
(Geisenheimer ) 

Lead chlorophosphomdate. 4IrCl3, 
3Pb8(P04)2, 3PbH2(POs)2 
Insol in H 2 O or acetic acid, very sol m dd 
HNOs+Aq (Geisenheimer ) 

Silver chlorophosphoindate, 2IrCl8, 
3AgH2P64, SAgHaPOs 
Insol m H 2 O Sol in HNOs+Aq, and 
NH 40 H+Aq (Geisenheimer ) 

Chlorophosphoplatxnic acid 
&ee Chloroplatmophosphonc acid 

Chlorophosphonc acid 

Thonmn chlorophosphate, SThOajThCU, 

2 P 2 O 6 

Insol m H 2 O and acids, decomp by boil- 
ing with H 2 SO 4 and fusing with alkali car- 
bonates (Colani, C R 1909, 149 208 ) 

Ohloroplatinaimne chloride, 

Sol in about 700 pts H 2 O at 0 ®, and 33-34 
pts at 100° Not attacked by boihng cone 
HNO 3 or H 2 SO 4 Sol in boiling KOH+Aq 
with decomp Sol in NH 40 H+Aq (Cleve, 
Sv V A H 10, 9 30 ) 


Chloroplatmr^iamme chromate, 
Cl2Pt(N2H6)2Cr04 
Nearly insol m HoO (Cleve ) 

d^chromate, Cl2PtrN2H6)2Cr207 

SI sol in cold, more sol in hot H 2 O 
(Cleve ) 

nitrate (Gros’ nitrate), Cl 2 Pfc(N 2 H 6 N 03)2 

Much more easily sol m hot than in cold 
H 2 O Sol m hot KOH+Aq with decomp 
Nearly insol in cone HNOs+Aq 

mtntochlonde, 

Ppt (Jorgensen ) 

phosphate 

See Chlorophosphatoplatmd^amine phos- 
phate 

sulphate, Cl 2 pt(N 2 H 6 ) 2 S 04 

SI sol m both cold or hot H 2 O (Cleve ) 
+a;H20 SI sol in cold, easily m hot 
H 2 O (Gnmm ) 

I stg>:^ocyanide, Cl 2 Pt(N 2 H 6 ) 2 (CNS )2 

I Ppt (Cleve ) 


Chloroplatmmonodiamme chloride, 


PI Pf(^^8)2Cl 

Quite easily sol in H 2 O 


(Cleve ) 


mtnte, Cl 2 Pt(NH 3 N 02 ) 

SI sol in cold, easily in hot H 2 O 

mtnte silver mtnte, Cl 2 Pt(NH 3 N 02 ) 2 , 

AgN02 

Easily sol in hot, si sol in cold H 2 O 
(Cleve ) 

mtntochlonde, 

Sol m H 0 (Clcv( ) 


Chloroplatmsc^/^^d^amlne carbonate chlo- 
ride, 2Pt(NH3)2Cl2, Pt 2 (NH 3 ) 4 Cl 2 (C 03 ) 
SI sol in H 2 O, msol in alcohol and ether 
Decomp bycoldHCl+Aq (Schon, Z anorg 
1897, 13 37 ) 

Chlo^oplatmscw^^d^amme chlonde, 

Cl3Pt(NH3)2Cl 

Sol in 300 pts H 2 O at 0°, and 65 pts at 
100° Not decomp by cone H 2 SO 4 Sol in 
KOH+Aq without dccomp (Cleve ) 


ChloroplatimZ^amme bromide, 

Cl2Pt(N2HcBi) 

SI sol m hot no (Cleve) 

chlonde (Chios' dilorulc), 

Cl2Pt(N2H,Cl)2 

Nearly msol in cold, and only si sol in hot 
H O Sol in hot (onc KOH+Aq, with de- 
comp (Grill nil ) 

Sol in (Old KOH+Aq without decomp 
Nearly msol in NH 40 II+Aq (liuckton ) 
+H 2 O (Ri(wsky) 

chloroplatinate, NCl2Pt(2HcCl)2, PtCK 

Easdy sol in hot H 2 O 

chloroplatmite, Cl2Pt(N2H6Cl)2, PtCK 

SI sol m H 2 O (Cleve ) 


Chloroplatmic acid, H 2 PtCl 8 + 6 H 20 

Deliquescent Sol in H 0, alcohol, or ether 
+41420 Deliquescent (Pigeon, C R 
112 1218) 

PtCK, HC1+2HO (Pigeon) 

Aluminum chloroplatinate, AICI3, PtCl 4 + 
I 5 H 2 O 

Very sol in H 2 O and ileohol (Welkow, B 
7 304) 

Insol in ( thei 

Ammomum chloroplatmate, (NH 4 ) 2 PtCl 6 
SI sol m cold, moio easily in hot H 2 O 
(I resemus ) 

100 pts H O dissolve 0 666 pt at ord 
temp and 12 5 pts at 100° (Crookes, C N 
9 37) 
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Insol in cold HCl-hAa Separates out on 
cooling from solution in not HCl, HNOj, or 
H2SO4 (Fischer) 

Very si sol in cold, easily m hot NH40H.-f 
Aq (Fresenius ) 

Cone NH4CH-Aq ppts it almost com- 
pletely from aqueous solution (Bottger ) 

Sol in NH4 succinate +Aq (Ddpping ) 
Less sol in H2PtCl64*Aq than in H2O 
(Rogojski. A ch (3) 41 452 ) 

Sol mSnCU+Aq (Fischer) 

Very sol with decomp in KCNS-j-Aq 
(Claus ) 

At l'5-20^ sol in 26,535 pts 97 5% alcohoL 
in 1476 pts 76% alcohol, and in 665 pts 65% 
alcohol If free HCl is present, it is sol in 
672 pts 76% alcohol (Fresenius, A 69 118) 
Insol in absolute alcohol or etner 


Banum chloroplatinate, BaPtCL+bHoO 
Permanent, sol in H2O, decomp by 
alcohol (v Bonsdorff, Pogg 17 250 ) 

Banum wonochloroplatmate, PtCl(OH)6Ba-j- 
H2O 

Insol in H2O and in org solvents (Bel- 
lucci, C C 1903 , I 131 ) 

Banum 7Jc;^i<achloroplatmate, OH PtCUBa-f- 
H2O 

(Miolati, Chtm Soc 1900, 78 (2) 732 ) 
Cadmium chloroplatinate, CdPtCle+bH O 
Deliquescent, ind cisily sol m H O (\ 
Bonsdorff ) 

Csesium chloroplatmate, Cs PtCl, 

100 pts H 0 dissolve it 


0“ 

10“ 

20“ 

30“ 


t) 024 

0 050 

0 079 

0 110 pts 

CsiPtClc, 

40“ 

50“ 

()()“ 

70“ 


0 142 

0 177 

0 213 

0 251 pts 

Ch, PtCL, 

80“ 

0 291 

90“ 

0 H2 

100“ 

0 377 

pt- 

Cs PtCl, 


(Bunsen, Pogg 113 3 37 ) 



Sol m 13()S pts II () at 1")°, ind 26 1 pts it 
100“ (Ciookcs, C N 9 20') ) 

Calcium chloroplatinate, CiPtC 1, +bll O 
Dcliqufsdnl, ( isily sol in H O (v Bons- 
doHT ) 

Calcium )>n)//ochloroplatinate, PtCl(<lII) C i 
-f-11 0 

Insol m 11 0 ind in 01 g soKtiits fHd- 
lucoi, C C 1903, I P,l ) 

Cenum chloroplatinate, C ( C 1 PtCl t + HI 1 ( ) 
Dchqm^cdit, very sol in II () oi iloohol, 
uibol m oth( i \ 

dCeCh, iPtCi 4 i-Ml t) h)cliqucbctiit, 
cosily sol in II () or ilcohol, insol in cthci 
(Holzmann, J pr 84 bO ) 


4'10H20 Very sol in H2O and alcohol 
Nearly insol in acetone (Higley, J Am 
Chem Soc 1904,26 617) 

Cobalt chloroplatmate, CoPtClo+6H20 
Very dehquescent (Jbrgensen ) 

Copper chloroplatmate, CuPtClo4-6H20 
Deliquescent in moist an (v Bonsdorff ) 

Didymium chloroplatmate, D1CI3, PtCl4+ 
13HoO 

Less dehquescent than the cerium salt 
(Mangnac ) 

+l0}4S.iO Dehquescent (Cleve, Bull 
Soc (2) 43 361 ) 

Erbium chloroplatmate, ErCL, PtCLH- 
IIH2O 

Very deliquescent (Clevc ) 

Gadolmium chloroplatmate, GdCL, PtCl4+ 
IOH2O 

Ppt (Benedicko, Z anoig 1900, 22 204 ) 
Glucmmn chloroplatmate, GlPtClo-f"8H20 
Dehquescent in moist an Very sol in 
HiO, moderately in alcohol liisoJ in ethii 
(Welko\s,B 6 1288) 

Indium chloroplatmate, ilnCL, oPtCli-h 
36HO 

Dehquescent (Nilson ) 

Iron (ferrous) chloroplatinate, I cPtCIo+ 
6H2O 

Deliquescent (lopsoi j 

Iron (feme) chloroplatinate, Im ( 1 , PtC 1* ^ 
lOy^H O 

Deliquescent (Nilson ) 

Lanthanum chloroplatinate, I iC 1 , PtCh \ 
1311 O 

Dcliquescmt, (\tuinil\ -.ol m H() 
(Clcvo ) 

Lead chloroplatmate, PbiqC 1 t di () 

Easily sol in H/) ind ikoliol (lopvx > 
ivith dceonq) (Biiubiuiii, /(if Oh 1867 
"i^O) 

Lead ///o// (/chloroplatmate, lPf( hOIIj |P}/ 
Ph(()il) 

Ppt (IklliKci, Che in Sex l‘)()2, 82, II 
1 )o ) 

Lead pc /(/(/chloroplatmate, basic, 

PtCl f()Ilji>b, Pb(()IIj 
iMiohti, Olum S(( !<)()(), 78 

Lithium chloroplatmate, I i PtC h [ till O 
Pxticmcly d( licpu HU at f loigi iis( a), dlloi- 
escent Easily sol in II O, ileohol, or etla i- 
ilcohol, insol in ether (Sdnibhi ; 


Chromium chloroplatmate, CiCl , PtCL-h 
lOJiH 0 

Deliquescent (Nilson, B 9 1056) 


Lithium /(/chloroplatmate, OH PtC Id 1 
Very hydroscopic (Mioliti, Chem Soi 
1900, 78 (2) 732 ) 
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Magnesium chloroplatmate, MgPtCU+BHoO 
Sol in H2O and abs alcohol 
+I2H2O Sol in H2O 

Manganese chloroplatmate, Mi]PtCl6+6H20 
Not deliquescent, sol m H2O 
-I-I2H2O SI efflorescent 

Nickel chloroplatmate, NiPtCl6+6H20 
Sol inH20 

Potassium chloroplatmate, K2PtCl6 
100 pts H2O dissolve at 
0® 10=* 20° 30° 40° 50° 

0 74 0 90 1 12 141 176 2 17 pts KaPtCh, 
60° 70° 80° 90° 100° 

2 64 3 19 3 79 4 45 5 18 pts KaPtCl® 


Sol in KOH+Aq Iiiaol in coki of hot 
carbonates or bicarbonates -r \q ( litiM 
Easay^mwarmXasbiOi-t-Vq lUml> i 
Sol in NH4Cl-i“ALq f Brett 
Sol m NH4 succinate -i- 4q iDonpum 
At 15-20°, sol m 12,083 pU ab:Jolute ai 
cohol, in 3775 pts 76^ absolute alcohd, and 
in 1053 pts 55^ absolute alcohol 1 r«i*en 
lus) 

Sol m 1835 pts 76% alcohol n^ntaimug 
HCl at 15-20° (Fresenius ) 

Nearly absolutely msol in ilc<»hol cou- 
tammg ether 

Sol in 42,600 pts absolute alroh<»l Frc'cht 
Z anal 18 509 ) 

1 1 methyl alcohol dissohes U 072 g at 20 
(Pehgot, 'Monit Sci 1S92, *^4 ) 6 I s7 1 ) 


(Bunsen, Pogg 113 337 ) 

100 pts H2O dissolve 0 926 pt at 15°, and 
5 26 pts at 100° (Crookes, C N 9 205 ) 

100 g H2O dissolve at 

2° 16° 25° 35° 48° 

0 4812 0 6718 0 8641 1 132 1 745 g KjPtCU, 
59° 68° 78° 92° 

2 396 2 913 3 589 4 484 g K2PtCl6 
(Archibald, J Am Chem Soc 1908, 30 752 ) 

Not attacked by cold cone H2SO4 (Las- 
saigne ) 

SI sol in cold, more easily m hot dil acids 
Less sol in KCl-fAq than m H2O, and nearly 
msol in sat KCl+Aq (Schrotter, W A B 
60,2 268 ) 


Solubihty in KCl+Aq at 20° 


G iiiol IvCl per 1 of 
KCl + 

G Iv2PtClfi in 100 g 
of solution 

0 GO 

0 7742 

0 20 

0 0236 

0 25 

0 0207 

0 50 

0 0109 

1 00 

0 0046 

2 00 

0 0045 

i 00 

0 0043 

4 00 

0 0042 

sit 

0 0034 


( \rchibald, J Am Chem Soc 1908, 30 757 ) 


Solubility in NaCl+Aq at 16° 


C mol NaCl per litre 
of NaCl + \ci 


G K PtClb in 100 g 
of solution 


Solubihty m methjl alcohol + Vq si 20 


0 1 


7742 

5 

‘ 0 

5350 

10 

1 ^ 

4120 

20 

0 

2642 

30 

0 

1S31 

40 

0 

llt>5 

50 

' 0 

0b2j 

60 

0 

0325 

70 

0 

01S2 

80 

0 

0124 

90 

0 

oass 

100 

0 

0027 


(Archibald, J Am Chem Soc 190S 30 755 ^ 


Solubihty in eth'v 1 alcohol— Aq a 20 

alcohc! b\ vr- G K I i ... 


0 

1 b 

7742 

0 

0 

49111 

10 

0 

372M 

20 

0 

21SU 

30 

u 

lo4U 

40 

0 

0“ 

50 

*0 


bO 



7C 

u 


bO 

♦ 


90 

0 

OG25 

100 



(Archibald,! Am Chem >oc l**0s 30 To . 


0 00 
0 05 
0 10 
0 25 
0 50 

0 75 

1 00 
2 00 


0 672 
0 700 
0 729 
0 758 
0 775 
0 791 
0 805 
0 834 


(Archibald, J Am Chem Soc 1908, 30 767 ) 


Solubihtj m la obunl alcocul — lo it 
aicohi > ^ 


0 0"^" 

8 20 0 (.2oO 

sat , 

(Archibald,! Am Chem ''oc ICOs 30 755 
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Potassium perziachloro^rfroplatmate, 
KaCPtClfiOH) 

Easily sol in H 2 O (Ruff, B 1913 46 

925) 

Praseodymium chloroplatmate, PrCls, PtCU 
+I2H2O 

Very sol m H 2 O Sol in cone HCl (von 
Seheele, Z anorg 1,898, 18 353 ) 

Rubidium chloroplatmate, Rb2PtCl6 
100 pts H 2 O dissolve at 


0° 

10° 

20° 

0184 

0154 

0 141 pts Rb 2 ptCl 6 , 

30° 

40° 

50° 

0145 

0166 

0 203 pts Rb 2 PtCl 6 , 

60° 

70° 

0 

0 

00 

0 253 

0 329 

0 417 pts Rb,PtCl«, 

90° 

0 621 

100° 

0 634 

pts Rb 2 PtCl 6 


(Bunsen, Pogg 113 337 ) 


Sol m 740 pts H 2 O at 15®, and 157 pts at 
100® (Crookes, C N 9 205 ) 

Insol m alcohol 

Samanum chloroplatmate, SmCls, PtCl 4 + 
IOMH2O 

Dehquescent Very sol in H 2 O (Cleve, 
BuU Soc (2) 43 165 ) 

Silver chloroplatmate, Ag 2 ptCl 6 
Ppt Gradually decomp by H 2 O into AgCl 
andPtCU (Jorgensen, J pr (2) 16 345) 
AgPtCl4(OH)2 Ppt 

Silver ?7ionochloroplatmate, [PtCl(OH) 6 ]Ag 2 
Ppfc (Bellucci, Chem Soc 1902, 82 (2) 
155) 

Silver pew^achloroplatmate, (OH)Ptri 6 Ag 2 
Ppt , stable in boihng H 2 O (Miolati, 
Chem Soc 1900, 78 (2) 732 ) 

Silver chloroplatmate ammonia, Ag 2 PtCl 6 , 
2NH8 

Insol in H 2 O* (Bimbaum ) 

Sodium chloroplatmate, Na2PtCi6+6H20 
Easily sol in H 2 O Sat solution at 15° 
contains 39 77 g N'a 2 PtCl 6 and has sp gr 
of 1 368 Sol in NaCl+Aq More sol m 
absolute alcohol than in 95% alcohol Sat 
solution in abs alcohol contains 11 90%, 95% 
alcohol, 6 34% Mixture of equal parts of 
alcohol and ether dissolve 2 43% Insol m 
ether (Precht, Z anal 18 502 ) 

Sodium 2?e?^^achloroplatmate, (OH)PtClfiNa 2 
Exists only in solution (Miolati, I c ) 

Strontium chloroplatmate, SrPtCl6+8H20 
Very sol m H 2 O 


Strontium mowochloroplatmate, PtCl(OH)6Si 
+H 2 O 

Insol in H 2 O and org solvents (Bellucci, 

C C 1903 , 1 131 ) 

Thallium chloroplatmate, Tl 2 PtCl 6 
Very si sol m H 2 O Sol m 16,585 pts 
H 2 O at 15°, and 1948 pts at 100° (Crookes ) 

Thalhummowochloroplatmate, [PtCl(OH)6]Tl 
Ppt (Bellucci, Chem Soc 1902, 82 (2) 
155) 

Thallium pe;ztochloroplatinate, (OH)PtCl 6 Tl 2 
(Miolati, Chem Soc 1900, 78 (2) 732 ) 

Thonum chloroplatmate, ThCU, PtCU-p 
I 2 H 2 O 

Very dehquescent (Cleve, Bull Soc (2) 

21 118) 

Tm (stanmc) chloroplatmate, SnCU, PtCU-h 
I 2 H 2 O 

(Ndson B 9 1142 ) 

Ytterbium chloroplatmate, 2YbCl3, PtCU-h 
22 H 2 O, and -I- 35 H 2 O 
Ppt (Cleve, Z anorg 1902, 32 137 ) 

Vanadyl chloroplatmate, (VO)PtCl 4 4- 
IOKH 2 O 

Sol in H 2 O, cryst from PtCU+Aq 
(Brauner, M 3 58 ) 

Yttrium chloroplatmate, 4 YCI 3 , SPtCU-f- 
52 H 2 O 

Very dehquescent (Cleve ) 

2YC18, 3PtCl4+30H2O (Nihon, B 9 
1059) 

2 YCI 3 , PtCl4+21H20 (Nihon ) 

Zme chloroplatmate, ZnPtCl6+6H20 
Deliquescent, sol in H 2 O and alcoliol 

Zme ^eirachloroplatmate, /nPt(OH) CU-h 
5HO 

Extremely sol in H^O and alcohol (Mio- 
lati, Z anorg 1900, 22 458 ) 

Zirconyl chloroplatmate, (Zr0)PtCl6 + 12H2O 
(Nilson ) 

Chloroplatmoanhydro2;?/rophosphonc 

^P(OH)2 

acid, ClPtP 06H4-ClPt C > O 

\P0(0H), 

Not dehquescent Sol inH20 (Schutzen 
berger. Bull Soc (2) 18 154 ) 

Chloroplatinocyanhydnc acid, 

H2Pt(CN)4Cl2 

See Perchloroplatmocyanhydnc acid 
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Potassitun chloroplatmocyaiude, 5K2Pt(CN)4, 
K2Pt(CN)4d2+21H20 
Sol in H 2 O, insol m alcohol 

Silver chloroplatmocyanide, 

Ag2(PtCl2(CN)4)2 
Ppt (Miolati, C C 1901, 1 600 ) 

Chloroplatmophosphonc acid, 
Cl2PtP(OH)8 

Very dehquescent, and sol m H 2 O 
(Sehutzenberger, Bull Soc (2) 17 493 ) 


Cs 2 PtCl 6 Ppt Very sensitive to sun- 
light Decomp by H 2 O mto the higher and 
lower chlorides (Wohler, B 1909,42 4104) 

Calcium cMoroplatimte, CaPtCl4+8H20 
Dehquescent, sol in H 2 O 

Cenum chloroplatmite, CeCla, 2PtCl2+ 
lOJ^HaO 

Dehquescent, easily sol in H 2 O (Nilson, 
B 9 1847) 


Lead chloroplatmophosphate, Pb3(Cl2PtP08)2 
-t-8H20 
Ppt 

Pb8(Cl2PtP03)2, 2Pb0+4H20 Ppt 
(Sehutzenberger, Bull Soc (2) 17 494 ) 

Silver chloroplatmophosphate, Ag2HP08, 
PtCl2 

Ppt (Sehutzenberger, Bull Soc (2) 17 
494) 


Chloroplabnodiphosphonc acid, PtCL, 

Very dehquescent, and easily sol m H 2 O 
(Sehutzenberger, Bull Soc (2) 18 153 ) 

Chloroplatinopwrophosphonc acid, 

//P(0H)2 

ClPt^^O 

\P(OH)s 

Less dehquescent than chloroplatinodtphos- 
phone acid 


Chloroplatinous acid, H 2 PtCl 4 
Known only in solution 

Aluminum chloroplatmite, AlPtCl5H“10}^H20 
Very deliquescent; sol in H 2 O (Nilson, 
J pr (2) 16 2b0 ) 


Chroxmum chloroplatmite, Cr 2 Pt 3 Cli 2 “h 

I8H2O 

Dehquescent 

Cobalt chloroplatmite, CoPtCl4+6H20 
SI dehquescent m moist, efflorescent in dry 
air 

Copper chloroplatmite, CuPtCl4+6H20 
Extremely dehquescent (Topsde ) 

Copper chloroplatmite ammoma (cupram- 
momum chloroplatmite), 

Cu(NH8)4PtCl4 

Insol in H 2 O or NH 40 H+Aq, easily sol 
mH 2 S 04 H-Aq (Millon and Commaille, C R 
67 822) 

Did 3 nmum chloroplatmite, DiCls, 2 PtCl 2 -h 

IOH2O 

Dehquescent; very sol in H 2 O (Nilson ) 
2DiCls, 3Pta2+18H20 As above (Nil- 
son ) 

Erbium chloroplatmite, EiPtCl6+13HH20 
Dehquescent 

Fr2Pt3Cli2+24H20 Dehquescent m moist 
air 


Ammomum chloroplatimte, (NH 4 ) 2 PtCl 4 
SI sol in cold, easily m hot HoO Insol 
m alcohol (Poyrone, A 66 206 ) 

Banum chloroplatmite, BaPtCl4+3H20 
Not deliquescent; sol in H 2 O Very si 
sol m93% iholiol 

Cadmium chloroplatmite ammoma, CdPtCL, 
4 NH 3 

Insol in 110 01 NIl 40 H-f-Aq Sol m 
HCl+Aq ( I hombcn, B 2 068 ) 

Caesium chloroplatmite, Cs2PtCl4 
SI sol m cold, easily in hot 1120 

100 pts H 2 O dissolve 3 4 pts salt at 20° 
u “ 0 73 “ 40° 

« a g a 0QO 

« “ 10 92 » 80° 

12 10^' 100° 
(GodefTroy, A 181 176 ) 


Glucmum chloroplatmite, GlPtCl 4 + 5 H 20 
Deliquescent in moist air Sol in H 2 O in 
all proportions 

Iron (ferrous) chloroplatimte, lePtCL-f 
7 H 2 O 

Deliquescent Rithei si sol in cold, ver> 
sol in hot H 2 O (Nilson ) 

Lanthanum chloroplatimte, T i Pt3Cli2+18, 
and 27 H 2 O 
Dehquescent 

Lead chloroplatimte, PbPtCL 
Insol in cold H 2 O 

Lithium chloroplatmite, Li 2 PtCl 4 -hOH 0 
Sol in HO 

Magnesium chloroplatimte, MgPtCl 4 + 6 H 20 
Not very deliquescent, veiy sol in H 2 O 
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Manganese chloroplatmite, MnPtCl4+6H20 
As the Mg salt 

Mercurous chloroplatmite 
Ppt 

Nickel chloroplatmite, NiPtCl4+6H20 
As the Co salt 

Potassium chloroplatmite, K 2 ptCl 4 

Moderately sol in H 2 O, msol in alcohol 

Rubidium chloroplatmite, P.b 2 PtCl 4 
SI sol in cold, easily in hot H 2 O 

Silver chloroplatmite, Ag 2 PtCl 4 

Insol m H 2 O NH 40 H-hAq dissolves out 
AgCl (Lai^) 

AgCl, PtCl 2 (?) As above (CommaiUe, 
BuU Soc (2) 6 262 ) 

Silver chloroplatmite ammonia, Ag 2 PtCl 4 , 
4NH8 
(Thomsen ) 

Sodium chloroplatmite, Na 2 PtCl 4 +41120 
Dehquescent, very sol in H 2 O 

Strontium chloroplatmite, SrPtCl4+6H20 
y sol m H 2 O 

v^platmite, Tl 2 PtCl 4 

L sol even m boilmg H 2 O 

t chloroplatmite, Th2Pt3Cli4+24H20 
voxj dehquescent 

Yttnum chloroplatmite, Y2Pt3Cli2+24H20 
Dehquescent 

Zmc chloroplatimte, ZnPtCl4+6H20 

SI sol in cold, more easily in hot H 2 O, 
insol m alcohol 

Zmc chloroplatmite ammonia, ZnPtCb, 
4 NH 3 

SI sol in H 2 O, easily sol in HCl+Aq 
Insol in alcohol (Thomsen, J B 1868 278 ) 

Zirconyl chloroplatimte, (Zr0)PtCl4+8H20 
(Nilson ) 

Tnchloroplatinous acid, H2Pt(OH)Cl3 

Sol in H 2 O (Miolati, Z anorg 1902, 33 
265) 

+H 2 O (Nilson, J pr (2) 16 260 ) 

Lead inchloroplatmite, PbPt(OH)Cl 8 
Ppt (Miolati ) 

Silver ^nchloroplatmite, Ag 2 Pt(OH)Cls 
Ppt (Miolati ) 


Chloroplatosulphurous acid 

Ammomum chloroplatosulphite, acid, 
NH4PtClS03, H 2 SO 3 + 4 H 2 O 
Sol m H 2 O (Bimbaum, A 152 149 ) 

Ammomum chloroplatosulphite chloride sul 
phite, NH 4 PtClS 03 , (NH 4 ) 2 S 03 , NH 4 CI 
Very dehquescent (Birnbamn ) 

Ammomum chloroplatosulphite sulphite, 
NH4ClPtS08, (NH4)2S03+3H20 
Sol in H 2 O (Bimbaum ) 

Banum chloroplatosulphite chloride am 
momum chloride, Ba(ClPtS 08 ) 2 , 
Ba(PtClS 03 )Cl, 6 NH 4 CI+ 3 H 2 O 
Sol m H 2 O (Bimbaum ) 

Potassium chloroplatosulphite ammomun: 
chloride, KPtClSOs, 2 NH 4 CI 
Very dehquescent (Bimbaum, A 162 
142) 

Potassium chloroplatosulphite chloride, 
KPtClSOa, 2KC1 

Dehquescent, sol m H 2 O (Bimbaum, A 
162 145) 

Potassium chloroplatosulphite ammoniun 
potassium sulphite, KPtClSOa, 
(NH4)KS0s+3H20 

Very deliquescent (Bimbaum, A 169 

120 ) 

Sodium chloroplatosulphite ammomum chlo 
nde, NaPtClSOs, 2 NH 4 CI 
Very deliquescent (Bimbaum, A 169 
117) 

Chloroplumbic acid, H 2 PbClo 
Decomp in solution on standing (Gut 
bier, J pi 1914, (2) 90 497 ) 

Ammomum chloroplumbate, (NH 4 ) 2 PbCl 6 
Ppt Difficultly sol in a small amount o 
H 2 O Solution decomp slowly when cold 
more rapidly when warmed 

Decomp by a large amount of H 2 O Sol 
without decomp in 20 % IICl Dccomp b 
dll acids and alkalis (Elbs, Z Elektrochem 
1903, 9 778 ) 

Difficultly sol m small amount of H 2 O am 
solution decomp slowly in the cold, moi 
rapidly when warmed Decomp by a larg 
amount of H 2 O (Gutbier, J pr 1914, (2 
90 498) 

Sol m cold HNO3 without dccomp (Fried 
rich, M 1893, 14 511 ) 

Insol in cone NH 4 C 1 +Aq (Nikoljukir 
B 18 370 R ) 

5 NH 4 CI, 2 PbCl 4 Not hygroscopic De 
comp by H 2 O with pptn of Pb 02 Sol 1 
HCl+Aq and in cold HNOs+Aq withou 
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decomp (Classen and Zahorski, Z anorg 4 

100 ) 

Composition is 2 NH 4 CI, PbCL (Fried- 
rich, W A B 102, 2b 527 ) 

Caesitun chloropltunbate, Cs 2 PbCl 6 
Nearly absolutely insol m cone CsCl+Aq 
in presence of Cl (Wells, Z anorg 4 335) 
icem cone HCl+Aq containing PbCL dis- 
solves 0 000049 g CsaPbCle (Wells, Z anorg 
4 341 ) 

Reacts with H 2 O as the corresponding am- 
monium salt (Gutbier, J pr 1914, (2) 
90 500) 

Potassium chloroplumbate, KgPbCle 
Decomp byH20,sol inKCl+Aq (Wells, 
Z anorg 4 335 ) 

Readdy decomp in the air (Gutbier, J 
pr 1914, (2) 90 499 ) 

Rubidium chloroplumbate, Rb 2 PbCl 6 
Decomp by H 2 O, si sol in cone RbCl-f 
Aq (Wdls, Z anorg 4 335 ) 

1 cem cone HCl-fAq contammg PbCL 
dissolves 0 003 g Rb 2 PbCl 6 (Wells, Z 
anorg 4 341 ) 

Reacts with H 2 O as the corresponding am- 
momum salt (Gutbier, J pr 1914, (2) 
90 499 ) 

Decomp by cone H 2 SO 4 Insol in 96% 
alcohol (Erdmann, A 1896, 294 76 ) 

Chloropurpureochromium bromide, 

CrCl(NH3)6Br2 

Somewhat more easily sol in H 2 O than the 
chloride (Jorgensen, J pr (2) 20 105 ) 

chlonde, CrCKNHslsCL 

Difficultly sol in cold, and decomp by hot 
H 2 O 

1 pt dissolves in 154 pts H 2 O at 16° 
Insol m cone HCl+Aq More sol in dil 
H 2 S 04 +Aq than in H 2 O Sol in NH 40 H-f 
Aq without decomp (Jorgensen, J pr (2)20 
105) 

mercuric chlonde, CiCl(NHs)6Cl , 

3HgCl2 

Very difficultly sol in HjO (Jorgensen ) 

chloroplatmate, CrCl(NH 3 ) 6 (PtCl 6 ) 

Extremely difficultly sol in H 2 O (Jorgen- 
sen ) 

chromate, CrCl(NHs) 6 (Cr 04 ) 

SI sol m H 2 O, si more sol than chloro- 
purpureocobalt chromate (Jorgensen ) 

dithionate, CrCl(NHs) 5 ( 8206 ) 

Very si sol in cold, but much more easily 
in hot H 2 O (Jorgensen ) 


Chloropurpureochromium ferrocyanide, 
[drCl(NH8)6]2Fe(CN)6-h4HoO 
Very difficultly sol in cold H 2 O (Jorgen- 
sen ) 

jauosihcate, CrCl(NH 3 ) 6 (SiF 6 ) 

Very difficultly sol in H 2 O Insol in 
H 2 SiF 6 +Aq (Jorgensen, J pr (2) 20 105) 

mercunc iodide, CrCl(NH 8 ) 6 l 2 , 2 Hgl 2 

Decomp by H 2 O, sol m alcohol and warm 
KCN+Aq 

CrCl(NiTs)Bl 2 , Hgl 2 Very difiSeultly sol 
in cold H 2 O, easily sol in KCN-j-Aq (Jor- 
gensen, I c ) 

mtrate, CrCl(NHs) 6 (N 03 )o 

Sol m 71 pts H 2 O at 17 5° Insol m 
HNO 8 -f Aq ( J drgensen ) 

oxalate, CrCl(NH 3 ) 6 C 204 

Very si sol in cold H 2 O (Jorgensen, I c ) 

sulphate, CrCl(NHs) 6 S 04 + 2 H 20 

Sol m H 2 O, precipitated by alcohol (Jor- 
gensen ) 

sulphate, aci(i,[CrCl(NH 3 ) 6 ] 4 S 04 (HS 04)6 

Quite sol in H 2 O (Jorgensen, J pr (2) 
20 185) 

penteulphide, CrCl(NH 3 ) 6 S 6 

Very si sol* in cold, easily sol in warm 
H 2 O Decomp by dil HCl+Aq Insol in 
alcohol (Jorgensen ) 

Chloropurpureocobaltic bromide, 

CoCl(NH3)6Br2 

Properties resemble the chloride veiy 
closely Sol in 214 pts H 2 O at 14 3° (Jor- 
gensen, J pr (2) 18 205 ) 

mercuric bromide, 

4CoCl(NH3)6Br2, 9HgBi, 

Ppt (J) 

bromoplatinate, CoCl(NH[d) 6 Br 2 , PtBr 4 

Very si sol m H 2 O (J ) 

carbonate, CoCl(NH3)8CO,+43^H20 

Efflorescent, very easily sol iii H O (J ) 

chlonde, CoCKNIDsCL 

Very si sol m cold, more easily in hot H 2 O 
Sol in 244 pts H 2 O at 15 5° (Claudet, Phil 
Mag J (4) 2 253 ) In 287 pts H 2 O at 10 2° 
and 255 pts at 11 5° (Rose, Pogg 20 152 ) 
100 pts H 2 O dissolve 0 232 pt C0CI3, 5NH^, 
at 0°, and 1 031 pts at 46 b° (Kurnakoff, J 
Russ Soc 24 629 ) 

SI decomp by cold, completely by boihng 
H 2 O, decomp prevented by a little HCl 
Ppta from aqueous solution by alcohol, HCl, 
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or sat KCl or NaCl+Aq, not decomp by 
boiling HCl+Aq (Claudet, /c) Nearly 
insol in cold, but sol in hot H 2 O, to which a 
few drops of HCl have been added Less 
sol in dll HC14-Aq than luteocobaltic chlor- 
ide (Rogojski, A ch (3) 41 447 ) 

Insol in alcohol (Gibbs and Genth ) 

Chloropurpureocobaltic antunony chlonde, 
2Cod(NH8)6Cl2, SbCL 
Ppt Decomp by H 2 O (Gibbs ) 

bismuth chlonde 

Insol in cone HCl Easily decomp by 
H 2 O (Gibbs) 

mercunc chlonde, CoCl(NHs)6Clo, 

3HgCl2 

Insol m cold, less sol in hot H 2 O than 
chloropurpuieocobaJtic chloride Insol m 
cold fuming HCl+Aq, si sol in hot HC14- 
Aq, separating on cooling, si sol in hot aqua 
regia, moderately sol in hot HNOs+Aq, 
partly sol in cold cone H 2 SO 4 , wholly on 
warming Easily sol in warm H 2 C 2 O 44 * Aq 
Insol inHgCL+Aq 
Moderately sol m NH 40 H-l~Aq 01 
(NH4)2C08+Aq (Carstanjen ) 
CoCl(NHs) 6 Cl 2 , 2HgCl2 SI sol in cold, 
but much moie easily in hot H O (Gibbs, 
Proc Am A.cad 10 33 ) 

chlcropalladite, GoCl{'NKz)t>Cl , PdCL 

SI sol m cold, moderate Iv sol in hot H 2 O 
(Carstanjen ) 

chloroplatmate, GoCKNIIslcCL, PtCL 

Nearly insol in cold Very si sol in hot 
H 0 (Gibbs md Gtnth, Sill \ni J (2) 23 
319) 

chromate, CoC l(NlIi)6CrOi 

Very bl sol in H O ( J ) 

riichromate, CoClfNn 3 )rGi O 

Much inou ( isiU sol iii HO thin the 
iKUtnlsalt <[) 

- dithionate, CoC 1( MO S Or 
Very si sol in ( old, more < asil> in hot 
ir,0 (T) 

* manganic fluoride 

Ppt Si bol in dll lir-f-Aq (Christcn- 
S(n, J pr (2) 36 1(>1 ) 

fluosilicate, C oC l(NIOf,Sihe 

Vcr> bl sol in ilh -f \q 

iodide, ( oCl(NI[3)6l 

Much more sol in H 2 O than biomide or 
chloride Sol in 54 5 fits IT O at 15 6°, and 
50 pts at 19 3° ( J ) 


Chloropurpureocobaltic mercunc iodide, 
CoCl(NH8)6l2, 2Hgl2 
SI sol m H2O ( J ) 

CoCl(NH3)fil2, Hgla Very si sol m cold 

H 2 O ( J ) 

mtrate, CoCl(NH3)6(N05)2 

Sol m 80 pts H2O at 15° Rather easily 
sol m hot H2O (Joigensen J pr (2) 18 
209) 

oxalate, CoCl(NH3)3C204 

SI sol m H2O ( J ) 

P2/^ophosphate, CoCl(NH8)6(H2P207) 

SI and very slowly sol m cold, much more 
easily in warm H2O (J ) 
[Coa(NH3)6]2P207+a:H20 Quite easily 
sol m H2O 

d^phosphope?^^amolybdate, 

[CoC1(NHs)6]2(5Mo08, 2HPO4) 

Ppt Nearly insol in pure H 2 O, more sol 
in dll H2S04+Aq without dtcomp (J ) 
[CoC 1(NH3)6]2(5 Mo 03, 2NII4PO4) Ppt 
As above 

sulphate, CoCl(NH3)fS()4 

Anhydrouh Slowly sol in 12S-1310 pts 
H 0 at 16° 

+ 2 H 2 O Sol m 133 4 pts II O at 17 3° 
Rather easily sol in hot HO, uid much mou 
rap^’ ^ ’ ^lh (J) 

[( < s' N I -s |i I)( comp 
H 2 O into neutral sulphate ^oI in IT vSOi 

tartrate, CoCK NIG) (CiIUOcji! + 

24 H 0 

Model itch sol in II O, insol in ilcohol 

thiosulphate, GoGli M I ) S O3 

Noaily insol m cold II (), \(r\ si sol m 
boiling II 0 with p 11 ti il dc ( oinii ( J ) 

Chloropurpureoindium comps 
See Indopr ///amine comps 

Chloropurpureorhodium carbonate, 

ClRhfNlIO COH II o 
h asily sol in 11 () (loiunsui) 

chloride, ClRh(MG) Cl 

Sol in 170 pts HO it 17° ind nion ( ihilj 
in hot 11^0 Sol in (one H SO 4 or boihni 
NaOH+Aq without (h foinj) \ ( r\ si sol 21 
cold dll IlCld-Vqtl 1) Si s(/l in hot HC 
4 -\q Insol 111 alcoliol ( lorgonsui, 1 pi 
(2) 27 433, 34 304 ) 

rhodium chlonde, 

3GlRh(NH3)6Cl2, 2RhCl3 
Ppt (Jorgensen, Z anorg 6 75 ) 
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CMoK>i]^rpuigorlw(to chloroplatmate, 

Insol mcoldH 20 (J) 

auosihcate, ClRh(NH3)6SiF6 

Very si sol m cold H 2 O Sol in NaOH+ 
Aq as roseo salt ( J ) 

hydroxide, ClRh(NH8)6(OH)2 

Known only m solution ( J ) 

nitrate, ClRli(NH3)6(N08)2 

SI sol in cold H 2 O, but more easily than 
the chloride Sol m boihng NaOH+Aq as 
roseo salt (J) 

stdphate, ClRh(NH3)fiS044-2H2C 

SI sol in cold, more easily m hot H 2 O (J ) 
4ClRh(NH3)6SO^ 3 H 2 SO 4 SI sol m cold, 
more easily m hot H 2 O (J ) | 

Chlororhodous acid 

Aimnomum chlororhodite, (NH 4 ) 2 HhCl 6 + 
II 2 O 

(Gutbier, B 1908, 41 213 ) 

Sol in H 2 O, insol m alcohol (Wollaston ) 
Not obtainable (Leidi 6 , A ch ( 6 ) 17 275 ) 
(NH 4 ) 3 RhCl 6 +lMH 20 Sol m H 2 O, but 
less easily than Na salt, insol m alcohol Sol 
in dll NH 4 C 1 +Aq (Claus, J B 1866 423 ) 
(Gutbier, I c ) 

Ammonium chlororhodite nitrate, 
(NH4)sRh2Cl6, 2 NH 4 NO 3 
Very sol in H 2 O Decomp by boiling with 
H 2 O SI sol in HNOs+Aq (Leidi4, C R 
107 234) 


umtiumiiu n 

HCl (Gutbier, B 41 21 J 
KsRhCh+SHO EfflnrtNitm •nI mj\ in 
■tiaU Aqueous solution dmiinp ^ u 

standmg (Claus ) 

Not obtainable ( Leidit > 

Also obtamed b\ Seubcrt and K»4>b. H 
* 2556) 

(Leidic, C R 111 1 


23 


Rubidium chlororhodite, RbjRhCU-fHiU 
Difficult} sol m HjO (lutbu r B 
41, 214 


Silver chloroihodite, AgjRhGh 
Ppt Insol mHiO i Claus) 
Not obtainable (Leidi^ ) 


Sodium chlororhodite, \a*Rli Clj3-rlbH*0 
Na*RhCl4+9H 0 

Efflorescent Sol in 1 o pis H 2 O Melts 
in crystal H 2 O at 50® Insol in alcohol 
(Claus ) 

-M2HO (Gutbier, B 190s 41 213 ' 

Chlororuthemc acid 

Ammomum chlororuthenate, XHi iRuCu 
Easil} sol in H 2 O ‘Claus 
Formula is (NH*) RuAO)C! JoK C 
R 107 994) 

Sol m H 0 with decomp in HC I 

(Hone, J Am Chem Soc 1904 26 >49 

Ammomum a^iiochloronithenate, 

(NH 4 ) RuvH OjCU 

Ppt (Howe J Am Chem 26 

o4S) 


Banum chlororhodite, BasCRhCh) 

Resembles the Na salt (Bunsen, A 146 
276) 


Caesium chlororuthenate, Cs R^C 
SI sol mHO Sol m hu 
(Ho\\e, J Am Chem 23 


Caesium chlororhodite, Cs2RhCl6+H20 
Difficulty sol in H 2 O (Gutbier, B 1908, 
41 214) 


Lead chlororhodite, Pb3(RhCl6)2 

Ppt Insol mHaO (Claus) Notobtam- 
able (Leidi(' ) 


Mercurous chlororhodite, HgsRhC'h 

Ppt Insol m H 2 O (Claus ) Not obtain- 
able (Lcidic ) 


Potassium chlororhodite, K2RhClB+H20 
Not efflorescent SI sol in H 2 O SI sol 
m KCl— 'Aq (Gibbs ) Insol or si sol 
alcohol (Berzehus ) 

Salt IS anhydrous ^ 

Contains IH 2 O (Seubert and Kobb6, B 

23 2556 ) 


Potassium chlororuthenate, K P C 
A er> sol in H 0 A er\ " c 

NH4Cl-i-Aq lu'^ol inTO^ C 

Formula is K Ru NO C! 

A^er\ si sol in cold H C> I " - - . 

ence of KCI 

Partiall\ decomp in hot a 4 
(Anton\, Gazz ch it 29 ^ 

Easil\ sol in H O v^nth ’’ o ^ 

Sol m HCl Hov,e 1 \ t 

1904, 26 54^ ) 


Potassium a^iiochlororuthenate, 

K Ru(OH )Cl5 

Sol in H 0 Ho^e J A C cu , 
1904, 26 547 ) 


Rubidium chlororuthenate, Pb I XU 
SI sol in H 0, sol in hot dii HC’- A 
(Howe, J Am Chem boc 1901 23 M 
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Cldororutheiiious acid 

Axomoxutim ddororuthemte, (NH4)4Ru2Clio 
SI sol m H 2 O Insol m ]SrH 4 Cl-i-Aq or 
alcohol (Clans, J pr 80 282 ) 

Caesitmi chlororuthemte, CS 2 RUCI 6 +H 2 O 
SI sol m H 2 O, sol in HCl+Aq (Howe, 
J Am Chem Soc 1901, 23 785 ) 

Potassitun chlororuthemte, K 4 RU 2 CI 19 
Moderately sol m cold, more easily m hot 
H 2 O Decomp easily by heating Insol m 
cone NH 4 C 1 H-Aq Insol in 80% alcohol 

Rubidium chlororuthemte, Rb2RnCl6+H20 
SI sol m H 2 O, sol in HCl+Aq (Howe, 
J Am Chem Soc 1901, 23 786 ) 

Sodium ddororuthemte, Na 4 Ru 2 Clio 
Dehquescent Sol m H 2 O or alcohol 

ITrichlorosiIicomercaptane 
See Silicon chlorohydrosulphide 

Chlorosmic acid 

ilorosmate, (NH 4 ) 20 sCl 6 

ItO Insol in alcohol and H 2 O 

JL 

im chlorosmate, K 20 sCl« 
rruperties as the NH4 salt 

Potassium ammo chlorosmate, 
(NH2)OsCl3,2KCl 

Ppt (Bnzard, A ch 1900, (7) 21 375 ) 

Potassium ammo, chlorosmate hydrogen 
chlonde, (NH 2 )CsGl 3 , 2 KCl,HCl 
Ppfc (Bnzard, A ch 1900, (7) 21 378 ) 

Silver chlorosmate, Ag20sCl6 
Irsol m H 2 O or HNOs+Aq (Claus aud 
Jacoby ) 

Silver chlorosmate ammoma, Ag20sCl6, 2NH3 
Sol m much H 2 O SI sol m KOH+Aq 
Easily sol in KCN +Aq (C and I ) 

Sodium chlorosmate, Na20sCl6 4-2H20 
Easily sol m H 2 O or alcohol 

Chlorosmious acid 

Ammomum chlorosnute, 
(NH4)40s2C1io4-3HoO 
Easily sol m H 2 O and alcohol, insol in 
ether (Claus and Jacoby, J pr 90 65 ) 

Potassium chlorosnute, K60g2Cli2+6H20 
Very easi^ sol m H 2 O or alcohol Insol 
in ether (C and J ) 


Cblorosmisulphurous acid 

Potassium hydrogen chlorosmisulphite, 
0sCl4(S03)4K6H2 

Ppt (Rosenheim, Z anorg 1900, 24 422 ) 

Sodium chlorosnusulphite, 
OsCl2(SO8)4NaflH-10H2O 
P^t (Rosenheim, Z anorg 1900, 24 

Chlotopyroselemons acid 

Ammomum chloropT/J^oselemte, NH4CI, 
2Se02+2H20 

Sol in H2O (Muthmann and Schafer, B 
26 1008) 

Potassium chlorop^/roselemte, KCl, 2Se02H- 
H2O 

As NH4 salt (M and S ) 

Rubidium chloropyroselemte, RbCl, 
2Se02+2H20 
As NH4 salt (M and S ) 

Chlorostanmc amd, &nO(OH)Cl 
(Mallet, Chem Soc 36 524 ) 
H2SnCl6+6H20 Extremely dehquescent, 
sol m H2O (Seubert, B 20 793 ) 

Ammomum chlorostannate, (NH4) SnClo 
(pink salt) 

Sol in 3 pts H2O at 14 5° Solution de- 
comp on boihng when dilute, but not when 
cone (BoUev ) 

Banum chlorostannate, BaSnCl6-f5H20 
Sol m H2O (Lewy, A ch (3) 16 308 ) 

Caesium chlorostannate, Cs^SnCh 
Nearly insol in cone* HCl+Aq (Sharp- 
ies, Sill Am J (2) 47 178 ) 

Calcium chlorostannate, Cd,SnCl6+5H20 
Very deliquescent (Ltwy, A ch (3) 16 
308) 

Cenum chlorostannate, CeSnClr+OH O 
Deliquescent Sol in H2O (Clcvo, Bull 
Soc (2) 31 197 ) 

Cobalt chlorostannate, CoSnClo+GHiO 
Sol in H2O (Jorgensen') 

Didymium chlorostannate, D1CI3, SnCDH 
101^H20 

Sol m H2O (Cleve ) 

Glucmum chlorostannate, GlSnCl6+8H20 
Dehquescent Sol in H2O (Atterberc 
Sv V A Handl 12 No 4 14 ) 
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Lanthantim chlorostannate, 4LaCl8, SSnCU-f- ' 
45H2O 

Deliquescent Sol inH 20 (Cleve) 

Lithiim chlorostannate, Li 2 SnGl 6 + 8 B [20 
Sol in little H 2 O without deoomp, but 
decomp by dilution (Chassevant, A cn ( 6 ) 
30 42) 

Magnesiiun chlorostannate, MgSnCl 6 + 6 H 20 
Very dehquescent (Lewy ) 

Manganous chlorostannate, MnSn 6 l 6 + 6 H 20 
Dehquescent in moist, efflorescent m dry 
air (Jorgensen ) 

Nickel chlorostannate, NiSnCl 6 + 6 H 20 
Sol m H 2 O (Jorgensen ) 

* 

Potassium chlorostannate, K 2 SnCl 6 
Sol in H 2 O 

Sodium chlorostannate, Na 2 SnCl 6 + 6 H 20 
Easily sol in H 2 O (Topsoe, Gm K 
Handb 6 te aufl III 149 ) 

Strontium chlorostannate, SrSnCl 6 + 8 H 20 
SI dehquescent, and easily sol in H 2 O 
(Topsoe ) 

Yttnum chlorostannate, YCls, SnCl 4 + 8 H 20 
Sol in H 2 O (Cleve, Bull Soc ( 2 ) 31 197 ) 

2mc chlorostannate, ZnSnCl 6 -l- 6 H 20 
(Biron, C C 1904, II 410 ) 

Chlorosulphobismuthous acid 

Cuprous chlorosulphobismuthite, 

2 CU 2 S, B 12 S 3 , 2 B 1 SCI 

Stable m air and insol m H 2 O at ord 
temp 

Decomp by boiling H 2 O 
Decomp by mineral acids with evolution 
of H S (Ducatte, C R 1902, 134 1212 ) 


Sodium chlorop 2 /rosulphonate, ClS 206 Na 
Fumes m the aar 

Decomp by H 2 O and alcohol (Traube) 

Chlorosulphunc acid, HSOsCl 
See Sulphuryl hydroxyl chloride 
SO2CI2 See Sulphuryl chlonde 

Alummum chlorosulphate, Al(S 04 )Cl-f 6 H 2 O 
I Very sol m H 2 O Nearly msol in abs 
I alcohol (Recoura, Bull Soc 1902, ( 3 ) 27 
1155 ) 


Chronuum chlorosulphate, CrClS 04 + 5 H 20 

Green (Weinland, Z anorg 1905, 48 253 ) 
(Reeoura, C R 1902, 136 164 ) 

Violet (Weinland, Z anorg 1905, 48 
254 ) 

Veiry sol m H 2 O Insol m a mixture of 
alcohol and acetone (Reeoura, C R 1902, 
136 164) 

"f 8 H 2 O Two isomeric modifications 

(a) Green needles Easily sol in H 2 O 
(Weinland, Z anorg 1906, 48 251 ) 

(b) Violet plates Easily sol in H 2 O 
(Weinland ) 


Chlorosulphurous acid 

Ammonium palladious ^nchlorosulphite, 
(NH4)sPdClsS03+H80 
Easily sol in H 2 O (Rosenheim, Z anorg 
1900, 23 30 


Chlorotellunc acid 

Ammomum chlorotellurate, (NH 4 ) 2 TeCl 6 
Sol without decomp in a small amt of 
H 2 O, but decomp by much H 2 O or alcohol 

Caesium chlorotellurate, 0821 eCle 
Decomp by H 2 O Sol in dil HCl+Aq 
100 pts HCl-|-Aq (sp gr 1 2 ) dissolve 0 05 
pt at 22 ^* 

100 pts HCl+Aq {'sp gi 1 05) dissolve 
0 78 pt at 22° 

Insol in alcohol fWheeler, Sill Am J 
146 267) 


Lead chlorosulphobismuthite, PbS, B 12 S 3 , 
2 B 1 SCI 

Stable m the air Insol m H 2 O, decomp 
by boding H 2 D, sol in dil acids with de- 
comp and evolution of H 2 & (Ducatte ) 

Chlorosulphomc acid, HCISO3 
See Sulphuryl hydroxyl chlonde 

Chloropi/rosulphomc acid 

Ammomum chloropwrosulphonate, 

CIS2O6NH4 

Fumes in the air 

Decomp by H 2 O and alcohol (Traube, 
B 1913,46 2519) 


Potassium chlorotellurate, K 2 TeCl 6 

Deliquescent, decomp by H 2 O and abso- 
lute alcohol (Berzehus ) 

Iho most sol in H^O of the chloro- or 
bromo-tellurates Easily sol in dil HCl+Aq, 
cone HCl+Aq ppts KCl (Wheeler, Sifl 
Am J 146 267) 

Rubidium chlorotellurate, Rb 2 leCl 6 
Decomp by H 2 O Much more sol in dil 
HCl+Aq than Cs 2 Teri 6 
100 pts HCl+Aq (sp gr 1 2) dissolve 0 34 
pt at 22° 

100 pts HCl+Aq (sp gr 1 05) dissolve, 
13 99 pts at 22° 

SI sol in alcohol (Wheeler ) 
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CHLOROTETRAMINE CHROMIUM BROMIDE 


Chlorotetramme chromium bromide, 

ClCr(NH3)4(OH2)Br 

Very easily sol in H 2 O (Cleve, 1861, 
(Jorgensen, J pr (2) 42 210 ) 

chlonde, ClCi(NHs)4(OH2)Cl2 

Sol in H 2 O, but deeomp by boiling Sol 
in HCl-hAq, and this solution may be boiled 
without decomp (Cleve ) 

Sol m 15 7 pts HoO at 15° (Jorgensen, J 
pr 42 208 ) 

chromate, ClCr(NH3)4(OH2)Cr04 

Precipitate (Cleve ) 

^fliiosihcate, ClCr(NF3)4(OH2)SiF6 

SI sol m H 2 O (Jorgensen, J pr (2) 42 
218) 

hydroxide, ClCr(NH3)4(OH)2 

Known only in solution (Cleve ) 

iodide, ClCr(NH 3 ) 4 (OH )I 

Easily sol inH20 (Cleve) 

mtrate, ClCr(NH3)4(OH )(N03) 

Very easily sol in H«0 (Cleve), (Jorgen- 
sen, J pr (2) 42 209 ) 

sulphate, C1 Ci(NH3)4(OH )S04 

Very difficulty sol in cold, moio c’xsilv in 
hot H 2 O (Cleve ) 

Chlorotetramme cobaltic bromide, 
C1Co(NH 8)4(OH )Br 

More sol in H O than fhlondc jN( irly 
iiisol in HBr+Aq Q 1) (Jorgenson, J pi 
(2) 42 215 ) 

— chloride, ClCofMl ) 4 (OH )C1 

Sol m about 10 pts if O, ind js idtiititxl 
with octaniiiK cobiitu puipuif ochlorub of 
Vortmann f Joigcnsf 11 , J pi (2)42 211 ) 

chloroplatmate, )I*t( 1 . 

+21 U) 

Si sol lu 11 O ( Iorgcns( 11 ) 

— chromate, ClGo(N 1 1 3)1 jCi-Oj 

EisiI\soI in cold HO (Jorgensen, I pi 
(2) 42 21() ) 

fluosilicate, C lCo( iMId4(OiId^^il 1 

SI sol in H O N( ul> insol in H Sil , 

Vcj (Jorgenstn, J pi (2) 42 2P) ) 

sulphate, CIC ()(Virj)4(01I )b 04 

Sol m 11/^ (Joigenscii, J pr (2)42 211) 

Chlorotitamc acid, 1 iCl4,2HCl = lUTiCb 
Known onl> in solution (Kow alewsky , 

/ anorg 1000, 26 102 ) 


Chlorous acid, HCIO 2 
Known only in aqueous solution lOO 
H 2 O at 8 5° and 753 mm pressure dissol 
4 7 g CI 2 O 3 Hydrate with 50 07-67 43 
H 2 O. perhaps HCIO 2 +H 2 O, separates o 
at 0° (Brandan, A 161 340 ) 

Pure HCIO 2 IS not known even in solutio 
(Garzarolli-Thumlakh, A 209 184 ) 

Chlorites 

All chlorites are easily sol in H 2 O ai 
alcohol, with gradual decomp 

Ammonitihi chlcnte 

Known only in aqueous solution, whu 
decomposes on evaporation or long standin 

Banum chlonte, Ba(C102)2 
Deliquescent, easily sol in H 2 O Sol 
tion decomp on evaporation Easily sol 
alcohol (Millon, A ch (3) 7 298 ) 

Lead chlonte, Pb(C102)2 

Nearly insol in cold H 2 O, and only si sc 
in hot S 2 O Sol in KOH+Aq (Garzaro 
and Hayn, A 209 203 ) 

! Lead chlonte chlonde, 6Pb(C10 ) ,4PbC 
PbO 

Rathei difficulty sol m H O (Schid, 
109 317) 

Potassium chlonte, KCIO 
Vci> doliquc scent and sol m II O Sol 
xkohol of (Millon, \ ch ( -5) 7 32 i 

Sol in HCIO + Vq 

Silver chlonte, VgCK^ 

Sol in hot, 1( ss III (old HiO 1 isily d 
comp b\ h( xting xbo\e 1(0'^ Dofomp I 
V( ik(st Kids (Millon, \ (h ( ) 7 520 ) 

Sodium chlonte, \ iCK > 

\ ( 1 V drlupK s( ( nt, ind sol mllO 

Strontium chlonte, Si ( (. 1< ; ) 

Ocli(iius((nt lud sol inJlO Dcioinp 1 
slo\x e\ ii)or ition (Millon \ ( li '5)7 527 

Chloroxyfulminoplatmum, 

Pt4N4C lH>II)()idI , 

Insol in I r O, sol in IK 1 1 \(i \ Mc> « 

J pr (2) 18 50 ) ) 

Chloruramc acid, 1+211 i) 

Sol in H (), si sol in xhohol GMyliiis, I 
1001, 34 2770 ) 

Chromacichlonde, Or( > ( 1 
Sm Chromyl chlonde 

Chromatoiodic acid 
Sf ( Chromoiodic acid 
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Cliromic acid, H2Cr04 

Very sol in HgO (Moissan, C R 98 
1851 ) 

Does not exist except m solution (Field, 
Chem Soc 61 405 ) 

The composition of the hydrates formed by 
H2Cr04 at different dilutions is calculated 
from determinations of the lowermg of the 
fr-pt produced by H2Cr04 and of the con- 
ductivity and sp gr ofH2Cr04+Aq (Jones, 
Am Ch J 1905, 34 333 ) 

See cdso Chromium <noxide 


Chromates 

Chromates of the alkah metals and of Ca, 
Mg, and Sr are sol m H2C, the others are 
generally msol or si sol m H2O, but sol in ' 
HNOa+Aq 

Aluminum chromate, basic, AI2O3, Cr08+ 

7H2O 

Easily sol m NH40H-1-Aq, alum, or acetic 
acid+Aq Insol in NH4C1+Aq (Fame, 
Chem Soc 4 300) 

Insol as such as H2O, but easily decomp 
into H2Cr04 and a basic msol comp Sol m 
alkaline solutions and acids Decomp by 
many salts (Ehot and Storer, Proc Am 
Acad 6 214) 


(Schreinemakers, Chem Weekbl 1905, 1 
395 ) 

Sp gr of (NH4)2Cr20 -hAq at t"’/4'" 

12® 10 5® 12® 

%(NH4 )oCiO, 6 85 13 00 19 93 

Sp gr 1 0393 1 0782 1 1258 

(Slotte, W Ann 1881, 14 18 ) 

Sol m alcohol (Ramtzer, Zeit angew 
ch 1913, 26 456 ) 

Insol m benzomtnle (!Naumann, B 
1914,47 1370) 

Insol m acetone (Naumann, B 1904, 37 
4328) 

Ammonium inchromate, (NH4)2Cr*Oio 
Not dehquescent, but very sol m H2O 
(Siewert ) 

Decomp by H 0 mto chromic acid and 
dichromate (Jager and Kruss, B 22 2036 ) 
Sol m acetone (Naumann, B 1904, 37 
4328) 

Ammomum ie^^achromate, (NH4)'»Cr40i3 
Dehquescent Decomp bv H 0 (Jager 
and Kruss, B 22 2037) 

AtnmaniiiTn hPTnchTOms.te (NH4) CrsOig-l- 


Alummum sodium chromate sihcate, 
4Al203,5Na20,Cr08,7Si02 
(Weyberg, C B Minei, 1904 727 ) 


Ammomum chromate, basic, 5(NH4)20, 
4CrO8(0 

Easily sol in cold H2O (Pohl, W A B 
6 592) 

Ammomum chromate, (NH4)2Cr04 

Very sol in H2O, pptd from aqueous solu- 
tion by alcohol (Malaguti and Sarzeau) 
100 g H2O dissolve 40 46 g at 30® 
(Schreinomakcrs, Chem Weekbl 1905, 1 
595) 

Sol in H2O without dccomp (Sohreine- 
makcrs, C C 1906,11 1067 ) 


Sp gr of (NH4)2Ci04+Aqatt®/4® 


t® 

% (NU4)2( 1<)4 
Sp gi 


13® 13 7° 19 6° 

10 52 19 75 28 04 

1 0633 1 1197 1 1727 


(Slotte, W Ann 1881, 14 18 ) 


bl sol in liquid NH3 (Frankhn, Am Ch 
J 1898, 20 826 ) 

Diflficulty sol in acetone (Naumann, 
B 1904, 37 4328 ) 


Ammomum banum chromate, 
BaCr04,(NH4)2Cr04 

Ppt Decomp bj HO (Groger, Z 
anorg 1908, 68 414) 

Ammomum cadmium chromate, 1 NH4) 0, 
4CdO, 4Cr03-f3H 0 

Ppt Decomp by boding H O ' Groger, 
M 1904, 26 533 

Ammomum cadmium chromate ammoma, 
(NH 4 ) ClO 4 ,CdCr 04 ,k 2 ^Hs+ 14 H 2 O 
Decomp bj HoO (Groger, Z anorg 1908, 
68 418 ) 

(^H4) Cd(Cr04)2 2NH3 Insol m cold 
decomp by hot H2O 

Sol m dll acids or m NH40H-hA.q 
(Bnggs, Chem Soc 1903, 83 395 ) 

Ammomum chromous chromate 0 

(NH4)2Cr04,CrCr04- (NH4)2CrvCr04) 
Difficultly sol in H2O Insol m alcohol, 
ethei, cldoroform, or glacial acetic acid 
Easily sol in cone acids, f^om \\hich it is 
separated on ddution Decomp b\ NaOH-r 
Aq (Heintze, J pi (2) 4 220 ) 


Ammomum dichromate, (NH4)2Cr207 
Less sol in H2O than (NH4)2Cr04 

^^00 g H2O dissolve 47 17g at 30‘ 


Ammomum chromyl chromate, i3(NH4)0, 
2CrO ,3Cr03 

Neaily msol m H O (Pa=ical C R 1909, 
148 1465) 
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Ammomum cobaltous chromate 
(NH4)2Co(Cr04)2+6H20 
Ppt Easily decomp TBriggs, Z anorg 

1907, 66 247 ) 

(NH4)20, 4CoO, 4Cr03+3H20 Insol in 
H2O Sol in cold dll H2SO4 (Groger, Z 
anorg 1906, 49 202 ) 

Ammomum cobaltous d^chromate, 

CoCraO 7, (NH4)2Cr207+2H20 
SI hydroscopic, sol m H2O, msol in al- 
cohol (Kruss, Z anorg 1895, 8 454) 

Ammomum cobaltous chromate ammoma, 
3CoCrO^,(NH4)2Gr04, 2NH8+3H2O 
Ppt , decomp by H2O (Groger, Z anorg 

1908, 68 422 ) 

Ammomum cupnc d^chromate, 
2CrCr207,3(NH4)2Cr207+6H20 
So] in H2O (Kruss, Z anorg 1895, 8 
456) 

Ammomum cupnc chromate ammoma, 
(NH4)2Cr04,CuCr04,2NH8 
Decomp by H2O (Groger, Z anorg 
1908, 68 420 ) 

Insol m cold, decomp by hot H2O Sol 
in dll acids or m NH40H-f-Aq (Briggs, 
Chem Soc 1903, 83 394 ) 

Ammomum iron (feme) chromate, 
(NH4)2Cr04,Fe2(Cr04)8 -h4H20 
More easily decomp by H2O than K2Cr04, 
Fe2(Cr04)8-f4H20 (Hensgen, B 12 1300) 
GCrOa, 5Fe203, 6(NH4)20, and 4Cr08, 
Fe20s,(NH4)204-4H20 Ppts (Lepierre, C 
R 1894, 119 1217 ) 

Ammomum lithium chromate, NH 4 LiCr 04 ~i- 
2H2O 

Not deliquescent (Rammelsberg ) 

Ammomum lead chromate, (NH 4 ) 2 Cr 04 , 
PbCr04 

Ppt Decomp by H2O (Groger, Z 
anorg 1908, 68 424 ) 

Ammomum magnesium chromate, 
(NH4)2Cr04, MgCr04-l-6H20 
Much more sol in H2O than the correspond- 
ing sulphate (v Hauer ) 

Sol in H2O (Grbger, Z anorg 1908, 68 
416) 

Ammonium manganous chromate, 
(NH4)2Cr04, 2MnCr04 
Sol in H2O (Hensgen, R t c 3 433 ) 

Ammomum mckel chromate, (NH 4 ) 2 Cr 04 , 
NiCr04+6H20 

Sol m HoO (Groger, Z anorg 1906, 51 
353) 


Can be cryst from H2O under 40° (Bnggs, 
Chem Soc 1903, 83 392 ) 

Ammomum mckel chromate ammoma, 
(NH4)2Cr04,NiCr04,NH3 +H2O 
Decomp by H2O (Groger, Z anorg 
1906, 61 354 ) 

(NH4)2Ni(Cr04)2, 2NH8 Insol m cold 
H2O Decomp by hot H2O Sol m (M 
acids or m NH40H-1-Aq (Briggs, Chem 
Soc 1903, 83 393 ) 

-I-6H2O (Bnggs, Proc Chem Soc 1902, 
18 254) 

Ammomum potassium chromate, NH 4 KCr 04 
Sol m H^ (E Kopp, C N 11 16) 
+H2O (fitard, C R 86 443 ) 
2(NH«)i!Cr04, SKjCrO* Very sol m HjO 
(Zehenter, M 1897, 18 61 ) 

Ammomum silver chromate, (NH 4 ) 2 Cr 04 , 
3Ag2Cr04 

Decomp by H2O (Groger, Z anorg 
1908, 68 423 ) 

Ammomum sodium chromate, NH 4 NaCr 04 + 
2H2O 

Very sol in H2O (Zehenter, M 1897, 18 
54 ) 

Ammomum strontium chromate, (NH 4 ) 2 Cr 04 , 
SrCr04 

Ppt Decomp by H2O (Groger, Z 
anorg 1^08, 68 415 ) 

Ammomum uranyl chromate, (NH 4 ) 2 Cr 04 , 
2(U02)Cr04+6H20 

Decomp by boiling with H2O Sol in 
acidulated H2O (Formanek, 4 257, 106) 
-i-3H20 (Formanek ) 

Ammonium zme chromate, (NH4)20, 2ZnO, 
2Cr03+H20 

Decomp by hot H^O (Groger, M 1904, 
26 520) 

Ammomum zme chromate ammonia, 
(NH4)2Zn(Ci04)2, 2NH3 
Insol in cold, decomp by hot H2O Sol 
m dll acids or m NH401i+Aq (Biiggs, 
Chem Soc 1903, 83 394 ) 

4ZnCr04, 2(NH4)2Cr04, dNHa+dH.O 
Ppt Decomp by HoO (Groger, Z anorg 
1908, 68 416 ) 

Ammomum d^chromate chloride mercunc 
chlonde, (NH 4 ) 2 Cr 207 , 2 NH 4 Cl, 4 HgCl 2 + 
2H2O 

Ppt Sol in cold, more sol in warm H2O 
(Stromholm, Z anorg lOl'^, 76 280 ) 

Ammomum d^chromate chlonde mercunc 
cyamde, (NH4)2Cr207, 4NH4CI, 
6Hg(CN) +4H2O 

(Stromholm, Z anorg 1913, 80 157 ) 
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Axomomtim chromate chromyl fluonde, 
(NH4)2Cr04, CrOaFa 
Sol in H2O (Varenne, C R 91 989 ) 

Ammomum chromate lodate 
See Chromoiodate, ammomiim 

Ammonium c^tchromate mercunc chloride, 
(NH4)2Cr207, HgCla 

Cannot be recrys^from H2O or HgCl2 +Aq. 
but from (NH4)2Cr207+Aq (Jager ana 
Kruss, B 22 2044 ) 

+H2O (Richmond and Abel, Chem Soc 
Q J 3 199 ) 

Cannot be made to crystalhze with H2O 
(Jager and Kruss ) 

3(NH4)2Cr207, HgCla Decomp by H2O 
( J and K ) 

4(NH4)2Cr207, HgCU Decomp by H2O 
( J and K ) 

(NH4)2Cr207, 3HgCl2 (J and K ) 
(NH4)2Cr207, 4HgCl2 (J and K ) 

Ammomum chromate phosphate 
See Phosphochromate, ammomum 

Ammomum chromate tellurate 
See Chromotellurate, ammomum. 

Banum chromate, BaCr 04 
Extremely si sol m H 0 
Calculated from electrical conductivity of 
BaCr04+Aq, 1 1 H2O dissolves 3 8 mg 
BaCr04 at 18° (Kohlrausch and Rose, Z 
phys Ch 12 241 ) 

When not igmted, BaCr04 is sol in 86,957 
pts H2O, 22,988 pts NH4C1+Aq (0 5% 
NH4CI), 3670 pts HC2H302+Aq (5% 
HC2H3O2), 1986 pts HCsHsOs+Aq (10% 
HC2H8O2), 1813 pts H2CrO4+Aq(10% 

CrCs) When igmtcd, 160,000 nts H2O are 
necessary for solution (Schweitzer, by Fre- 
senius, Z anal 29 414 ) 

Sol in 23,000 pts boiling H2O (Mescher- 
zerski, Z anal 21 399 ) 

3 5 mg BaCi04 ate dissolved in 1 1 of sat 
solution at 18" (Kohlrausch, Z phys Ch 
1908, 64 168 ) 

Easily sol in HNOgjHCl, 01 chromic acid-f- 
Aq, from which it i'=5 precipitated by NH4OH, 
or by dilution with H2O (Bahi } 

Insol in K2Cr207+Aq (Schweitzer ) 

Sol in 40 381 pts NH4C HaO^+Aq (0 75 
% salt) at 15°, in 23,355 pts NH4C2Hs02+Aq 
(1 5% salt) at 15°, in 45,162 pts NH4NO3 
+Aq (0 5% salt) at 15° (Fresenius, Z anal 
29 418) 

Easily sol m alkali tartrates, or citrates + 
Aq (Fleischer, J pr (2) 6 326 ) 

0 22X10 ^ g equiv BaCr04 are dissolved 
mil of 45% alcohol at ord temp (Guerim, 
Dissert, 1912 ) 

Insol m acetic acid and in M2Cr207 4*Aq 
Partly sol in a mixture of the two, except 


m presence of MC2H3O2 (Caron and Raquet, 
Bull Soc 1906, (3) 35 1064 ) 

Not completely insol m acetic acid (Bau- 
bigny, Bull Soc 1907, (4) 1 58 ) 

Insol m acetone (Naumann, B 1904, 
37 4329) 

Insol m methyl acetate (Naumann, B 
190Q, 42 3790 ) 

Banum d^chromate, BaCr207+2H20 
Decomp by HoO with separation of 
BaCrO* Sol in HgCrOi+Aq (Bahr, J B 
1863 358) 

Sol m cold H2O with formation of BaCrOi 
and CrOs 

Insol in glacial acetic acid (Mayer, B 
1903,36 1742) 

Banum calcium chromate, BaCa(Cr04)2 
(BourgeoLS Bull Soc Min 1879, 2 124 ) 

Banum potassium chromate, BaK2(Cr04)2 
Decomp by H2O (Gioger, Z anorg 
1907,64 186) 

Decomp by H O Stable in K2Cr04+Aq, 
contauung 

2 181 pts K Cr04 per 100 pts H2O at 115° 

3 395 27 5° 

5120 “ 50 0° 

7 119 “ “ “ “ "" “ 76 0° 

9 036 “ '' 100 0° 

(Barre, C R 1914, 168 497 ) 

Banum potassium inchromate, 

B a2K2(Gr30 10) 3 H-3H 2O 
Extremely deliquescent (Bahi ) 

Bismuth chromates, basic 
These comps are insol in H2O even in 
presence of H2Cr04, sol in HCl 01 HNOa-f- 
Aq (Lowe, J pr 67 288 ; 

100 pts H2O dissolve 0 00008 pt “bis- 
muth chi ornate 100 pts acetic acid dis- 
solve 0 00021 pt “bismuth chiomatc^’, 100 
pts HNOd-l-Aq (sp gr =1 038) dissolve 
0 00024 pt “bismuth chromate'’, IOC pts 
KOH+Aq (sp gr =1 dissolve 0 00016 
pt “bismuth chromate “ (Pcaison, Phil 
Mag (4) 11 206 ) 

Not insol in dil HNO3+ Vq imkrsS K C1O4 
is piesent Less sol in hot N lOIT-f-Aq th ni 
PbCrOd (Storer ) 

“Bismuth chromate” is msol in ncctom 
(Naumann, B 1904, 37 4129) 

3Bi O3 2C1G3 =2 (Bi 0)2 Ci 04, Bi O3 Insol 
m H2O, sol in HNOa+Aq 

B12O3, Cr03 = (Bi 0)2 Ci 04 Insol in H2O, 
easily sol in dil HCl-f Aq, less in dil HNO^ 
or H2S04+Aq (Muir ) 

B12O3, 2Cr03 = (Bi 0 ) Cl O7 Insol in 

H2O 
+H2O 

5B12OS, IIC1O34-6H2O (Muir, Chem 
Soc 31 24) 
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SBiaOs, TCrOs Insol m H2O, easily sol m 
mineral acids, especially HCl-|-Aq Partly 
sol inKOH+Aq 

Bismuth chromate, aad, B12OS, 4Cr084-H20 
Insol in hot or cold H2O Sol m dd HCl 
orHNOs+Aq (Muir, Chem Soc 30 17) 

Bismuth potassium chromate, Bi2(Cr04)3, 
K 2 Cr 04 

Insol in iJaO Decomp with hot H2O 
B12O3, K20, 6CrOs+H20 (Preis and Ray- 
mann, J B 1880 336 ) 

Bromomolybdenum chromate 
(Atterberg ) 

Cadmium chromate, basic, 2CdO, CrOs+ 
H2O 

Very si sol in H2O, very slowly sol in 
NH40H+Aq with combmation (Malaguti 
and Sarzeau, A ch (3) 9 431 ) 

Composition as above (Freese, B 2 478 ) 

Cadmium chromate, CdCr04 
Insol in H2O, sol m acids, decomp by 
heatmg with H2O (Schulz, Z anorg 1896, 

04+Aq (Briggs, 

lup uy boihng H2O (Schulz, 
10 153 ) 

i^chromate, Cd0,2Ci0s4“H20 
sol in H2O without decomp, 
hydroscopic (Schulz, Z anorg 1895, 10 
152) 

Easily sol in H2O but decomp on evapo- 
ration (Groger, Z anorg 1910, 66 11 ) 

Cadmium /nchromate, CdCr30i9+H20 
Dehquescent (Groger, Z anorg 1910, 66 

Cadmium chromate ammoma, CdGiG4, 
4NH3-I-3H20 

Efflorescent Decomp, by H O So] in 
NH40H-f-Aq, msol in alcohol and ether 
(Malaguti and Sarzeau ) 

Cadmium potassium chromate, Cdiv (Cr04)2 
•+-2H0O 

Ppt Decomp bv H2O (Groger, Z anorg 
1907, 64 189 ) 

3CdO, K O, 3C1OS-I-3H2O Ppt (Preis 
and Raymann, Sitzungsb bohms Gesell 

1880) 

4CdO, K2O, 4Cr03+3H2O Ppt Slowly 
(Iccomp by H2O (Gioger, M 1904, 25 533 ) 

Cadmium potassium dichromate, 
CdCro07,K.Cr207+2H20 
Sol in H2O, si hydroscopic (Kiuss, Z 
anorg 1895, 8 454) 


Cadmium d^chromate mercunc cyamde, 
CdCr207, 2Hg(CN)2+7H20 
Sol m H2O without decomp (Kniss, 

Z anorg 1895, 8 460 ) 

Caesium chromate, Cs2Cr04 
(Chabn6, C R 1901, 132 680 ) 

Aq solution sat at 30° contains 47% 
(Schrememahers, C C 1909 , 1 11 ) 

Caesium d^chromate, Cs2Cr207 
(Chabri5, C R 1901, 132 680 ) 

Much more sol m hot H2O, than in cold 
(h^apne. Am J Sci 1906, (4) 21 309 ) 

Aq solution sat at 30° contains 5 2° 
(Schrememakers, C C 1909 , 1 11 ) 

Caesium ^nchromate, Cs2CrsOio 
Decomp byHoO (Schrememakers, Chem 
Weekbl 1908, 6 811 ) 

SoLm H2O (Frapne, Am J Sci 1906, 
(4) 21 315 ) 

Caesium ^e^rachromate, Cs2Cr40i8 
Sol in H2O with decomp (Schreme- 
makers, Chem Weekbl 1908, 6 811 ) 

Caesium cobaltous chromate, 

Cs2Co(Cr04)2 '4*6H20 
(Briggs, Z anorg 1907, 66 248 ) 

Caesium magnesium chromate, 
Cs2Mg(Cr04)?+6H20 
(Briggs, Chem Soc 1904, 86, 680 ) 

Caesium mckel chromate, Cs2Ni(Cr04)2 
+6H2O 

Sol m cold H2O without much chauge, but 
decomp by warm H2O (Briggs, Cnem 
Soc 1904, 86 679 ) 

Calcium chromate basic, Ca2CrOo+3H20 
Sol in 230 pts HiO without decomp 
(Myhus and Wrochem, Gm K 3 I, 1385 ) 

Calcium chromate, CaCi04 
Anhydrous Very si sol in H2O (Sic- 
wert, J B 1862 148 ) 

Aq solution sat at 18° contains 2 3% 
CaCr04, sp gr~1023 (Myhus and 
Wrochem, B 1900, 33 3688 ) 

Insol in acetone (Niumann, B 1904,37 
4329 ) 

+ ^^H20 Aq solution sat at 18° con- 
tains 4 4% CaCr04, sp gi =1 044 (Myhus 
and Wrochem, B 1900, 33 3688 ) 

H-H20 Solubility in H2O at t° 




0° 

8° 

13° 

18° 

25° 

% 

CaCrO^ 

11 5 

10 8 

10 3 

96 

91 

t" 


40° 

60° 

75° 

90° 

100° 

% 

CaCr04 

78 

57 

46 

36 

3 1 


(Myhus and Wrochem, Gm -K 3 I, 1386 ) 
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Sp gr of solution containing 9 6% by 
wt CaCr04 at 18° = 1 096 (Mylius and 
Wrochem, B 1900, 33, 3688 ) 

+2H2O Sol in 241 3 pts H2O at 14° 
(Siewert ) 

Sol m 34 pts HoO (Schwarz, Dingl 198 
159) 

Solubility of two modifications m H2O at t° 
a modification 

t° 0° 20° 30° 45° 

%CaCr04 14 75 14 22 13 89 12 53 


4CaCr04, K Cr04 

5CaCr04, KoCr04 Sol m much H^O 
(Bahr) 

Calcium chromate potassium sulphate, 
CaCr04, K2SO4+H2O 
Decomp by H2O (Hannay, Chem Soc 
32 399 ) 

CaCr04, K2SO4, K2Cr04 As above (H ) 

Cerous chromate 
Insol m H2O 


^ modification 

t° 0° 14° 18° 19 5° 30° 40° 

%CaCr04 9 8 10 10 3 10 4 104 10 4 
(Mylius and Wrochem Gm -K 3 I, 1387 ) 

a modification Sp gr of the solution con- 
taunng 14 3% by wt CaCr04 at 18° = 1 149 
(Myhus and Wrochem, B 1900, 33 3688 ) 
jS modification Sp gr of the solution con- 
taimng 10 3% by wt CaCr04 at 18° = 1 105 
(Myhus and Wrochem, B 1900, 33 3688 ) 
Easily sol in H2O contaimng CrOs 
Insol m absolute alcohol 
50 cc of alcohol (29%) dissolve 0 608 g 
CaCrOi, 50 cc of alcohol (53%) dissolve 0 44 
g CaCr04 (Fresemus, Z anal 30 672 ) 
Sol in acids and in dilute alcohol (Caron 
and Raquet, Bull Soc 1906, (3) 35 1064 ) 

Calcium dzchromate, CaCr207+3H20 
Very deliquescent (Bahr, J pr 60 60 ) 

In sat solution at 18°, 61% CaCr207 is 

? resent (Myhus and Wrochem, Gm-K 3 
, 1387 ) 

Sol in ICC tone (Naumann, B 1904, 37 
4328 ) 

Calcium potassium chromate, CaCr04, 
K2C1O4 

(Barre, ( R 1914, 168 495 ) 

+H2O h isilv sol in H O (Duncan ) 
Insol in H 0 when ignited 

+2H2O h isily sol in H2O, even aftei 
igmtion Insol in alcohol (Duncan, J B 
1860 313 ) 

Formed below 45° (Biiu, C R 1914, 
168 495) 

Sol in cold HO SI sol in sat IC2Cr04 + 
Aq (Grogei, / anorg 1907, 64 187 ) 

Two modihc itions Solubility of a modi- 
fication IS soinewliat less than that of the 
iS modification (Wyrouboff, Bull Soc 
Mm 1891, 14 255 ) 

Solubility of two modifications m H2O at t° 

t° 0° 15° 

Solubihty of a 23 06 25 06 

“ ^ 23 01 24 45 

(Rakowski, C C 1909, I 133 ) 


Calcium strontium chromate, CaSr(Cr04)2 
(Bourgeois, Bull Soc Min 1879, 2 123 ) 

Cenc dichromate, Ce02, 2Cr03+2H20 

Insol m H2O, sol m acids, decomp com- 
pletely by boilmg H2O (Bncout, C R 
1894, 118 145) 

Chromic chromate, Cr02=Cr203, CrOs 
Insol as such in H2O, but decomp thereby 
mto CrOs and Cr203, decomp by alkahne and 
many sahne solutions Easily sol m dil acids 
if recently pptd, but with difficulty if dried at 
a high temp (Ehot and Storer, Proc Am 
Acad 6 207 ) ^ 

CrgOiz^CraOs, 3Cr03 Sol in HCl+Aq 
Very slowly sol in HNOs+Aq Slowly de- 
comp by H2SO4 or NH40H-hAq Easily de- 
comp by KOH+Aq 

Does not exist (Ehot and Storer, I c ) 
CrsOis-SCrOs 2Cr03 Easily sol in HCl 
01 HNOa+Aq difficulty sol in acetic acid 
Easily sol in KOH+Aq (Traube, A 66 
108) 

Existence doubtful 

Cr609=2Ci203, C1O3 Insol in all acids, 
even aqua regia, slowly attacked by a boiling 
cone solution of alkali hydroxides (Geuther 
and Merz, A 118 62 ) CrgO:; according to 
Wohler 

Chromic cupric chromate, CuCr40q, Cr O3+ 
12HO 

Insol in H O and H2SO4 Sol in HCl and 
HNO3 rRosonfeld, B 1S79, 12 957 ) 

6CuO, Cr203, Cr03+9H O Insol m 
H2O Sol m acids (Rosonfeld, B 1S79, 12 
958 ) 

Chromic potassium chromate, Ci H (( 1O4) , 
K2Cr04( 0 

Insol m H2O, alcohol, or icotic acid Not 
attacked by cold HNOa+Aq, si oxidized 
when hot Insol in cold, easily sol in hot 
HJS04 SI sol m S02+Aq Sol in cone 
HCl+Aq (Tommasi, Bull Soc (2) 17 396 ) 

Chromous potassium chromate, 

K2Cr04(CrO2)2 = K2Cr(CrO4) 10 
Sat cold solution in H O contains 9% of 
the salt Insol in alcohol and ether (Heintzo, 
J pr (2) 4 212 ) 
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Cobaltous chromate, basic, 3CoO, CrOs+ 

4 H 2 O , j 

Ppt Decomp by H 2 O (Malaguti and 

Sarzeau, A ch (3) 9 431 ) ^ ^ 

True formula is 2CoO, Cr08"l“2Il2U 
(Freese, Pogg 140 252) 

4CoO, 3CrO8H-2Hs0 
Decomp by HjO (Grbger, Z aaiorg 
49 203) 
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; 1906, 


Cupnc ieimchromate, CuCr4Oi3-|,2B[20 
Deliquescent Decomp when its solutio 
m H 2 O IS concentrated (Crr<5ger, Z anniM 
1910, 66 15 ) ’ 

Cupnc lead chromate, 2(PbCrO^ Phn 
( 2 CuCr 04 , CuO) 

Mm Vauqiiehnite Sol m acids 


Cobaltous chromate, CoCr 04 
Much more sol m H 2 O than NiCr 04 
Easily sol in hot dil HN084"Aq (Bnggs, 
Z anorg 1909, 63 327) 

+ 2 H 2 O Ppt (Bnggs, Z anorg 1909, 
63 328) 


Cobaltous dtchromate, CoCro 07 +H 20 
Dehquescent Very sol m H 2 O (Briggs, 
Z anorg 1907, 66 247 ) 


Cobaltous potassium chromate, basic 
K 2 O, 4CoO, 4 Cr 05 -l- 3 H 20 
Sol in cold dll H 2 S 04 +Aq (Groger, 
Z anorg 1906, 49 199 ) 


Cobaltous potassium chromate, K 2 Co('Cr 04)2 
+ 2 H 2 U 

Decomp byH20 (Groger, Z anorg 1906, 
4ft 900 ) 


chromate, basic, 3CuO, Cr 03 + 
E 2 O 

a-xisol m H 2 O Easily sol m dil HNO 3 + 
Aq and m NH 4 OH+AQ Decomp by KOH 
+Aq (Malaguti and Sarzeau, A ch (3) 9 
434) 

7CuO, 2 Cr 03 + 5 H 20 Ppt (Rosenfeld, 
B 13 1469) 

7CuO, CrOa+SHaO Ppt (R ) 

Cobaltous dtchromate mercunc cyamde, 
CoCraOT, 2Hg(CN)2+7H20 
Very stable Sol in H 2 O (Kruss, Z 
anorg 1895, 8 458 ) 

Cupnc chromate, CuCr 04 
Insol in H 2 O, very sol in chromic acid 
and in other acids, decomp by boihng with 
H 2 O (Schulz, Z anorg 1895, 10 152 ) 

Insol in hquid NH3 (Gore, Am Ch J 
1898, 20 827 ) 

Cupnc d^chromate, basic, CuCraOy, 2CuO 
(Stanley, C N 64 194 ) 


Cupnc potassium chromate, basic 
KCu 2 ( 0 H)(Cr 04 ) 2 -l-H 2 O 
Ppt (Grdgei, M 1903, 24 485 ) 

3CuO, K 2 O, 3 Cr 03 4 ” 2 H 2 O Nearly mso 
in H 2 O Sol m NH 4 OH or (]SIH 4 ) 2 C 03 Sl, 
(Knop, A 70 52 ) 

Does not exist (Rosenfeld, B 13 1470 
4CuCh K 2 O, 4 Cr 08 +Il 2 O Decomp t 
boiling H 2 O (Gerhardt ) 

+ 3 H 2 O Decomp by boiling H 2 O (Gr 
ger, Dissert 1880 ) ^ 


Cupnc potassium chromate ammonia 
K 2 Cu(Cr 04 ) 2 , 2 NH 3 ’ 

Very sol indil NHa+Aq decomp bvHa( 
(Bnggs, Chem Soc 1904, 86 672 ) 

Cupnc chromate ammoma, CuCr 04 , 4NB 
Decomp by H 2 O Sol m dil NH 4 OH 
Aq (Parravano and Pasta, Gazz ch i 
1907, 37 (2), 255 ) 

4 CuCr 04 , 3NHi+5HO Nol in HCl ai 
NHdOH+Aq , msol in 01 game solvents, easi 
sol in AgNOs-f-Aq (Schuyton, C C 190 
I 399 ) 

2 CuCr 04 , 7 NH 34 -H O Uccomp byH 2 ( 
Very sol in dil NH,OH-f V(| (Briggs, Chei 
Soc 1904,86 1)7 

3CuO, 2Ci()-i, 1()NH,+2H O Decom 
by H 2 O, si sol ()i insol in ilcohol, ether, 
NHiOH+Acj (Miligiiti 11 id Sarzeau) 
Decomp hot 11 (1, ir^^ol m alcohe 
(Bottger ) 


Cupnc f/tchromate ammonia, CuCr2C 
4 NH 3 + 21120 

Decomp b\ 11 0 Sol in dil NH 4 OH 
Aq (Puiivuio iiid P isl i, Gizz ch 
1907, 37 (?) 25') ) 

Cupnc ^/^chromate mercuric cyanide, 
CuCr O , Ilg(CN) +511,0 
Not hygiobcopic Sol in IF O (Kruss, 
anorg ISO'), 8 4()1 ) 


Cupnc dzchromate, CuCr 207 + 2 H 20 
Dehquescent Veiy easily sol in H 2 O, 
NH 40 H+Aq, and alcohol (Droge, A 101 
39 ) 

Aqueous solution is decomp by boiling 
(Malaguti and Sarzeau, A ch (3) 9 456 ) 
Very hygroscopic Very sol m H 2 O with- 
out decomp (Schulz, Z anorg 1895, 10 
150 ) 


Didymium chromate, Di (C 104)3 
SI faol in H c isily in clil acids (Fr 
nchs and Smith, A 191 35-5 ) 

+7H2O (Clove ) 

Didymium potassium chromate, 
Bi2(Cr04)3, K2Cr04 

Precipitate Decomp by II 2 O (Cleve, 
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Dysprosium chromate, Dy 2(0104)3 

“[-lOHoO 

Very si sol m H2O 1 0002 pt is sol m 
100 pts H2O at 25° (Jantsch, B 1911, 44 
1276 ) 


Lanthamim chromate, Lao(Cr04)3 
SI sol m cold, more easily in hot H2O, 
easily sol m acids (Frenchs and Smith, \ 
191 355 ) 

+8HO Ppt (Cleve) 


Glucmum chromate, basic, GlCr04, 13G10+ 
23H2O 

Ppt Insol in H2O (Crenzberg, Dmgl 
163 449 ) 

GlCr04, 6G1(0H2) Ppt Insol m H2O 
(Glassmann, B 1907, 40 2603 ) 

Glucmum chromate, GlCr04+H20 

Decomp by H2O with separation of the 
basic chromate (Glassmann, B 1907, 40 
2603 ) 

Gold (aunc) chromate, Au«)(Cr04)3,Cr03 
Ppt (Orloff, Ch Z 1907, 31 1182 ) 

Indium chromate 
Ppt (Meyer ) 

Indium d^chromate 

Very sol in H O Known onlv in solution 

Iron (feme) chromate, basic 
Dcoomp by H2O (Maus ) 

FciOs, CrOj Insol m H2O, but decomp 
thueby, or by saline solutions, easily sol in 
inds bol in H Cr04+Aq (Ehot and 
Stoi ( i , Proc Am Ac id 6 216 ) 

Iron (feme) ^^^chromate 

Sol m H O ind ilcohol (Maus, Pogg 9 
132 ) 


Lanthanum potassium chromate 
(Cleve) 


Lead chromate, basic, 2PbO, GrOs {chrome 
red) 

Insol m H2O, acetic acid dissolves out 3^2 
the PbO Sol m KOH+Aq (Badams, 
Pogg 3 221 ) 

Insol m acetone (Naumann, B 1904, 37 
4329 ) 

3PbO, CrOa (Hermann, Pogg 28 162 ) 

+H2O Ppt (Stromholm, Z anorg 1904, 
38 443) 

Mm Melanochroiiej Phoenicocroite Sol 
m acids 

PbO, PbO04 Ppt (SI 


Lead chromate, PbCr04 
Insol m H2O Pptd from Pb(NOg)2 nr 
presence of 70,000 pts H2O (Harting ) 
Calculated from electrical conductivitj of 
PbCr04+Aq, 1 1 H2O dissolves 0 2 mg 
PbCr04 at 18° (Kohlrausch and Rose, Z 
phys Ch 12 241 ) 

1 1 H2O dissolves 1 2 X 10- g PbCr04 at 
25° (Hevesy, Z anorg 1913, 82 328 ) 

Sol m dll H S04-1-Aq (Storer), si sol in 


dll HNOa+Aq 

Sol in 560 pts HNOg-hAq of 1 12 sp gr , 
in 150 pts HNOa+Aq of 1 225 sp gr , m 
130 pts HNOs+Aq of 1 265 sp gr , in 80 
pts HNOs+Aq of 1395 sp gr (Storei's 
Diet ) 


Iron (feme) potassium chromate, basic, 
2Cr()j, OFc^O , O 
4CrO,, HU2O3, 4K2() 

IOC1O3, (du O3, 7K2O 
llCiOi, lIoO,, 4K2()+9H0 
OCrOa, 21 h O,, (>K O+OHiO 
9CrO,, 2IU2O4, OKiO + lOHaO 
lOCrCJa, O3, bK204-5H20 
7CrO,, 2IC2O3, 2K O+7H2O 
4Ci(),, lUiO^, K ()+4H0 
bCiO,, 2l<t O,, iKiO 

lOCrOj, 41 CiC-}, 5K20+BHiO 

Above compouudb 11 c ppts , inbol m 
ilcohol and ttlui (1 cpiciie, C R 1894, 119, 
1215-lS ) 


Iron (feme) potassium chromate, 
lUz(Cr04)3, K2 Ci*04+4H20 
Dccomp by much H2O, cone 
NH40H+Aq Not decomp by alcohol 
(Hensgen, B 12 1300) 

Iron (feme) sodium chromate, basic, 

SCrOa, 7Fe203, 4Na20 
Ppt (Lepierre, C R 1894, 119, 1217 ) 


Solubility of PbCr04 in HNOa+Aq at 18° 
(Milhmols per 1 ) 

0 IN 0 2N 0 3\ 0 4N 

0 506 0 844 1 13 1 44 

(Beck and Stegmullei, I c ) 

Easily decomp by hot HCl + Aq (FrebC*- 
inus ) 


Solubihty of PbCr04 in HCl-h 
(Milhmols per 1 ; 



0 IN 

0 2N 

0 3N 

04N 1 

0 -jN I 

0 bN 

18 

0 18b 

0 393 

0 654 

107 

1 56 

2 2o 

25 

0 239 

0 485 

0 839 

132 ' 

4 0b 1 

2 9^ 

37 

0 357 

0 744 

131 

2 10 

3 28 

4 60 


(Beck and Stegmuller, Arb K Gesund 
Amt 1910, 34 44b ) 


,ol m HC2H302+Aq 
sily sol in KOH, or NaOH+Aq 1 1 
■j-Aq (14 normal) dissolves 119 g 
Oi at 15° ,16 2 g at 60°, 36 1 g at 80°, 
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38 5 g at 102 (Lachaud and Lepierre, Bull 
Soc (3) 6 230 ) 

Insol in NH 4 Cl-hAq (Brett, 1837 ) 

Sol in K 2 Cr 207 +Aq, almost completely 
insol in NH4C2H3O2, or NH 4 N 08 +Aq 
Not pptd in presence of Na citrate (Spil- 
ler ) 

Insol in liqmd NH 3 (Franklin, Am Cn 
J 1898, 20 828 ) 

Insol m acetone (Naumann, B 1904, 
37 4329 ) 

Mm Crocotte Sol m hot HCl+Aq, diflSl- 
cultly sol m HNOs+Aq, sol m KOH-f-Aq 

Lead d^chromate, PbCr 207 
Deconm by H 2 O 

-j-2H20 As above (Preis and Raymann, 
B 13 340) 

Lead lithium chromate, PbCr 04 , Li 2 Cr 04 
(Lachaud and Lepierre, C R 110 1035 ) 


Lead potassium chromate, PbCr 04 , K 2 Cr 04 
Insol m hot or cold H 2 O or m alcohol Dil 
acids dissolve out K 2 Cr 04 (Lachaud and 
Lepierre, C R 110 1035 ) 

Decomp by H 2 O Stable in contact with 
solutions containing 


8 950 pts 
8 077 
7 629 '' 
7150 
6145 
4 940 


K 2 Cr 04 per 100 pts H 2 O at 

« (c (c (( (( a 

ii ti (I i( (( {I 

it u it it it it 

a it it it it it 

it it it it it it 


10 ° 
27 5° 
37 5° 
50 0° 
76 0° 
100 0 ° 


(Barre, C R 1914, 168 497 ) 


Magnesium chromate, MgCr 04 
Sol in H2SO4, and HCl, insol in H Oa 
(Dufau, C R 1896, 123 888 ) 

Sp gr of MgCr 04 +Aq sat at t°/4° 
t° 13 6° 14 5° 13 ^ 

%MgCr 04 12 31 2186 27 1 

Sp gr 1 0886 1 1641 1 170 

(Slotte, W Ann 1881, 14 19 ) 


Sol in acetone (Naumann, B 1904 37 
4328) 

+ 7 H 2 O Easily sol in H 2 O (Vauqui in ) 
100 cm of solution sat at 18° contain 0 g 
MgCr 04 (Kohhausch, BAB 1897 9 ) 

Sp gr of solution sat at 18 =1 422, and 
contams 42% MgCr 04 (Mylius and ''ro- 
chem, B 1897,30 1718) 

H-5H20 Very sol in H 2 O (Wyroi off, 
Bull Soc Min 12 60 ) 


Magnesium d^ch^omate, Mg 2 Cr 207 
Sol inHaO 

SI sol in alcohol (Reimtzer, Zeit ar ew 
1913, 26 456 ) 

Magnesium potassium chromate, Mg( 04 , 
K2Cr04+2H20 

100 pts H 2 O dissolve 28 2 pts at 20°, 4 3 
pts at 60° (Schweitzer ) 

Sol in H 0 SI sol m sat K 2 Cr 04 - 4q 
(Gioger, Z anorg 1907, 64 ISS ) 

Insol in alcohol 

-f6H20 Efflorobccnt (Briggs, C m 
Soc 1904, 86 679 


Lead sodium chromate, PbCr 04 , NaCr 04 
Sol in H20(?) (Lachaud and Lepierre ) 
PbCr 04 , 2PbO, Na 2 Cr 04 (L and L) 

Lithium chromate, Li 2 Cr 04 

100 cc of solution sat at 18° contain 85 g 
anhydrous salt (Kohlrausch, BAB 
1897 90) 

99 94 pts are sol in 100 pts H 2 O at ^0° 
(Schreinemakers, C C 1906 II, 1486 ) 

-I- 2 H 2 O Very easily sol in H 2 O (Ram- 
melsberg, Pogg 128 323 ) 

100 g H 2 O dissolve 111 g salt at 20° 
(Von Weimarn, C C 1911 II, 13(X) ) 

Sp gr of solution sat at 18° = 1 574, and 
contams 52 6% I iCr 04 (Mylius and Wro- 
chem, B 1897, 30 1718 ) 

Lithium dichromate, Li 2 Cr 207 

130 4 pts are sol in 100 pts H 2 O at 30° 
(Schrememakers, C C 1906 II, 1486 ) 
+ 2 H 2 O Dehquescent Sol in H 2 O 
(Rammelsberg ) 

Lithium potassium chromate, K2Cr04, 

Li2Cr04 + )^H 20 

Hydroscopic (Zehenter, M 1897, 18 54 ) 


Magnesium rubidium chromate, 

I MgRb2(Cr04)2+6H2() 

(Briggs Chem Soc 1904,86 (>79 ) (Ba voi, 
Chem Soc 1911,99 H27 ) 

Magnesium sodium chromate 

(Stanhy, C N 64 194 ) 

Manganous chromate, 2 MnO, C lOi-f- 2 O 
Ppt Sol m dll 1 IS ()4 or lENOj- 
(Warrington irul Roinsch S( hvv 13 ) 

Manganous potassium chromate, Mn( (>4 
K,Cr()4+2H2(> 

Docomp by H () Sol m clil If O 4 
(Grogcr Z anorg 1905,44 459 ) 

2 MnCr 04 , K 2 Ci() 4 -|- 4 ir () Sol in 2 G 
(Hcnbgi n, R t ( 3 4 51) 

Mercurous chromate, basic, 4IIg (), iC J 3 
Very bl sol m cold, more in boiling 2 O 
SI sol in HNOg+Aq D( comp by H l-j- 
Aq SI sol inNH 4 Cl+Aq or NH 4 NO 3 - \q 
(Brett ) 

Does not exist (Richter, B 16 148< ) 
3 Hg 20 , CrOj Sol m HNOTfAq (I ch- 
ter ) 
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3Hg20, 2Cr03 Ppt (Fichter, Z anorg 
1912, 76 350 ) 

Mercurous chromate, Hg2Cr04 
Very si sol m cold, more readily m hot 
H2O SI sol in dll HNOa+Aq, sol in cone 
HNO3, sol m KCN -1-Aq, msol inHg2(N08)2 
4-Aq (Rose, Pogg 63 124) 

Less sol in K2Cr04+Aq than in H2O 
(Fichter, Z anorg 1912, 76 349 ) 

Insol m acetone (Naumann, B 1904, 37 
4329 ) 

Mercuric chromate, basic, 2HgO, CrOa 
Sol inHCl, andmHNOa+Aq (Geuther) 
3HgO, CrOa SI sol in H2O (MiUon) 
The only true compound All others are 
mixtures of HgO or HgCr04 with this com- 
pound (Cox, Z anorg 1904, 40 155 ) 
4HgO, CrOa SI sol m H2O (MiUon, A 
ch (3) 18 365) 

7HgO, 2Cr03 Easily sol in warm HNOs, 
when freshly precipitated Easily sol in 
HCl+Aq (Geuther A 106 247 ) 

Does not exist (Freese, B 2 477 ) 

5HgO, CrOs Easily sol in HCl+Aq 
Ve^ si sol in HNOad-Aq Decomp by 
H2C) into — 

6HgO, CrOa Insol in H2O (Jager and 
Kruss, B 22 2049 ) 

Mercuric chromate, HgCr04 

Decomp by H2O and acids into basic 
silt (Geuther) 

Sol in acids Sol in warm NH4CI, or 
N’H4N03+Aq Sol inHg(N03)2, or HgCh-f 
\q 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Insol in acetone (Naumann, B 1904, 
37 4329) 

Mercuric ^/^chromate, HgCr207 

Ppt (Giwilowbki, C C 1906 II, 1307 ) 


Mercurous potassium chromate, 

Hg2K2(Gr()4)i 

Ppt , decomp by H2O (Groger, Z anorg 
1907, 64 191 ) 


Mercuric chromate, basic, ammonia, 12HgO, 
5 CK) 3 , 2NH3+3H2O 
(Groger, Z inoig 1908,68 420) 

Mercuric chromate ammoma, HgCr04, 


2NH,+H20 

(Grogoi, Z anoig 1908, 68 419 

Mercuric chromate sulphide, 2HgCr04, HgS 
Not attacked by weak acids (Palm, C C 

1863 121 ) 


Nickel chromate, basic, 4NiO, Cr03H-6H20 
Insol in H2O, easily fol m NH40H+Aq 
(Malaguti and Sarzeau, A ch (3) 9 ; 


3NiO, OOs+OHoO Insol m H2O, sol m 
NH40H+Aq (Freese, J B 1869 271 ) 

2NiO, Cr03+6H20 \s above (Schmidt, 
A 166 19) 

5NiO, 2(5r034-12H‘)0 4s abo\e 
(Schmidt ) 

Nickel chromate, NiCr04 
Not attacked by boilmg H2O 
Nearly insol inhotdil HKOs Slowly sol 
m cone HNO3 and aqua regia 
Somewhat sol m NHs+Aq (Bnggs, Z 
anorg 1909, 63 326 ) 

Nickel dzchromate, 2NiCr207+3H20 
Slowly sol in cold, rapidly sol m hot H 0 
Dehquescent (Bnggs, Z anorg 1907, 66 
246; 

Nickel potassium chromate, NiCr04, K2Cr04 
4-2H2O 

Decomp by H2O (Groger, Z anorg 1906, 
61 353 ) 

+6H2O Efflorescent (Bnggs, Chem 
Soc 1904,86 678) 

Nickel rubidium chromate, NiRb(Cr04)2 4- 
6H2O 

SI efflorescent at ord temp (Bnggs, 
Chem Soc 1904, 86 678 ) 

Nickel chromate ammoma, NiCr04, dNHs-}- 

4H2O 

Decomp by H 0 Quite easily sol in 
NHiOH+Aqof 0 96sp gr (Schmidt) In- 
sol m alcohol or ether 

Potassium chromate, K Cr04, K Cr 0 , etc 


System K 0, CrOs, H 0 at 0® 


100 fr of the at solu 
tion contain 

solid phas. 

g K2O 

g CrDs 


31 18 

2b 06 

0 54 

K CrOi 

19 31 

4 27 


17 73 

5 oO 


17 06 

11 77 


17 18 

11 91 


17 62 

18 71 


17 63 

IS 72 


17 61 

18 91 

K Cr()4-{“K Cl 0 

17 79 

19 10 


17 80 

19 10 


10 90 

11 93 

' K Cr 0 

8 07 

8 93 

1 ‘ 

1 

1 87 

3 13 

1 

1 41 

3 00 

1 

1 42 

3 01 


0 97 

3 94 


0 78 

22 38 


1 02 

38 83 


1 26 

40 10 


1 36 

40 41 


1 22 

41 70 
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System K 2 O, CrOs, H 2 O at 0 ° — Continued 


100 g of the sat solu 
tion contain 

Solid phase 

? K 2 O 

g CrOa 


1 28 

41 75 

K2Cro07 

1 40 

42 10 

a 

1 23 

42 11 

cc 

1 33 

42 16 

cc 

1 31 

42 28 

t( 

1 38 

42 48 

tc 

1 40 

42 68 

(( 

1 47 

42 93 

IC2Cl207+H2Cr30io 

1 47 

42 95 

(C 

1 47 

43 09 

(C 

1 25 

44 52 

lv2Cr3C)io 

1 27 

44 95 

cc 

1 18 

45 84 

cc 

1 17 

46 84 

cc 

1 36 

47 22 

lv 2 Cr 30 10 2 Cr 40 1 3 

1 36 

47 31 

cc 

1 40 

47 67 

c 

1 24 

48 23 

K2Cr40i3 

1 35 

51 66 

cc 

1 10 

53 81 

c 

1 08 

55 63 

cc 

1 16 

56 93 

cc 

0 96 

57 63 

cc 

1 16 

59 46 

cc 

0 91 

59 87 

c 

0 81 

60 16 

cc 

0 70 

61 76 

KaCuOisH-CrOa 

0 62 

61 77 

cc 

0 57 

61 78 

cc 

0 67 

61 86 

61 51 

61 52 

61 55 

61 57 

cc 

CrOs 

c 

cc 

cc 


(Koppil and Bhimenthal, Z 1007, 63 

245 ) 


System K (), CiO-j, HO it 20^ 


]()() ff of th( sat solu 


lion contain 

Solid ph i ( 

g KiO 

k CrO^ 


2 21 

42 92 

K Cr/)7+K2Cr30in 

c 

2 20 

43 28 

2 10 

44 02 

KiCr/lio 

2 02 

45 28 

cc 

2 01 

46 24 

cc 

2 00 

48 46 

K.C 13 O 10 +K 2 C 14 O 13 

1 94 

48 62 

JK2Cr40i3 

1 62 

49 01 

cc 

0 62 

62 80 

K2Cr40i3+Cr03 


(Koppel and Blumenthal, Z anorg 1907, 63 
243 ) 


System K 2 O, CrOs, H 2 O at 30® 


100 g of the sat solu 
tion contain 

Solid phase 

g K 2 O 

g CrOs 


46 8 

26 89 

0 94 

KOH, 2 H 2 O 
K2Cr04 

22 25 

3 06 

cc 

19 52 

6 99 

cc 

18 65 

13 72 

cc 

18 60 

17 00 

c 

18 70 

17 03 

cc 

19 12 

20 30 

cc 

19 35 

21 00 

KoCrO 4 -{-K2Cr20 7 

16 04 

16 85 

K CrjOi 

14 77 

16 51 

cc 

12 28 

14 57 

cc 

11 20 

13 11 

cc 

4 98 

10 48 

cc 

3 07 

19 34 

cc 

2 42 

28 21 

cc 

2 35 

33 77 

cc 

2 30 

36 78 

cc 

2 30 

40 41 

cc 

2 50 

44 50 

Is. 2Cr20 7 -f'K 2 Cr 30 k 

2 25 

49 95 

K Cr30,o+K2Cr40i 

1 35 

53 39 

KoCr^Oi 

0 69 

62 81 

Iv CuOia+CrOs 


62 52 

CrOs 


(Koppel and Blumenthal, Z inoig 1907, C 
235 ) 


System K 2 O, CiOj, IE O at 60^ 


100 jr of the sat sohi 


1 tion contain j 

Soh 1 pll ISL 

k K 2 O 

g CiO 

c 50 0 


KOH, H2O 

32 98 

0 5^ 

K CrOi 

21 05 

<) 15 

i 

20 70 

8 99 

1 

20 25 

14 4^ 

iC 

20 32 

16 56 

c 

20 67 

21 04 

Cl 

20 72 

22 00 


20 68 

2^ 49 

K CrO.+KiCr/), 

20 55 

25 74 

K (V2O7 

14 53 

20 82 

cc 

13 36 

20 9^ 


10 01 

21 24 

cc 

10 01 

21 24 

cc 

8 39 

26 <)5 

cc 

7 65 

il 49 

c 

7 54 

^2 92 

cc 

6 86 

^9 64 

cc 

7 06 

49 84 

K Cr 07-f"K2Cr80i 

6 51 

50 40 

Jv 2 Cr 30 io 

5 33 

52 70 

cc 

5 49 

52 79 

cc 

5 06 

53 42 

cc 

5 12 

53 58 

cl 

5 30 

53 70 

cc 
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System K2O, CrOs, HoO -it 60 ° — Continued 


100 g of the ‘^at solu 
tion contain 

Solid phase 

g K2O 

g CiOs 

5 01 

54 09 

K2CrsO io+K2Cr40 13 

4 06 

54 73 

K2Cr40 13 

3 29 

54 91 

u 

1 

2 95 

55 43 

it 

3 01 

56 41 

1 

2 50 

58 05 

it 

2 31 

58 69 

it 

2 00 

60 69 

it 

2 05 

61 25 

it 

1 70 

61 27 

t 

1 79 

61 29 

it 

1 57 

62 57 

It 

1 27 

65 77 

65 12 

K oCr 40 1 3 -{- Cr 0 3 
CrOa 


(Koppel and Blumenthal, Z anorg 1907, 63 
240) 


System KoO, CrOs, H2O at the 
cryohydric pt 


Cryohy 
dric pt 

100 g of the solu 
tion contain 

Solid phase 

g KjO 

g CrOa 


-11 5° 
-30 0° 
-39 0° 

17 IS 

1 18 
0 79 

IS 11 
42 51 
45 69 

K2Cr044"H2Cr207 
K2Cr207 4-K2Cr30io 
K2Cr30io4"K2Cr40i3 


(Koppel and Blumenthal, Z anoig 1907, 63 
263-5 ) 


B “pt of solutions of CrOs+K O+Aq 


B pt 

100 g of th( solu 
tidu ( oiitain 

Solid phase 


g K 0 

g c rO 


109° 

30 01 

11 92 

K C 1 O 4 

105 8 

23 S 

25 3 

t( 

106 8 

24 3 

30 5 

K20r04+K2Cr2()7 

104 8 

lb 4 , 

15 () 

K Cr^Or 

114 0 
127 0 

16 S 

50 2 

71 2 

K Ci207H-K CrjOio 
Cr04 


(Koppol and Blununthil, / \norg 1007, 63 
255 ) 


Potassium chromate, K C1O4 

Easily sol m H 0 

Sol m 2 pts H () nl IS 7 > ( \bl > 

100 pts tl O it 1 ) tlissolvt 4 i S pts Iv CrOi ind 
solution has sp ot 1 1012 (Michol and Krafft A 
ch (3) 41 47S ) 

1 pt dissolves in 2 07 pts HjO at 15 5° 
(1 homson ) 

1 pt dissolves in 1 75 pts H2O at 17 5°, 
and in 1 67 pts H O at 100° (Moser ) 


100 pts H2O dissolve at — 


0° 

10° 

20° 

30° 

58 90 

60 92 

62 94 

64 96 pts KoCr04, 

40° 

50° 

60° 

70° 

66 98 

69 00 

7102 

73 04 pts K2Cr04, 

80° 

75 06 

90° 

77 08 

100° 

79 10 

pts K2Cr04 


(Alluard, C B. 69 600 ) 


100 pts H2O dissolve at — 

0° 10° 27 37° 421° 

616 621 66 3 70 3 pts K2Cr04, 

63 6° 93 6° 106 1° 

74 9 79 7 81 8 pts K2OO4 

(Nordenskiold and Lindstrom, Pogg 136 
314) 


100 pts K2Cr04+Aq sat at 10-12° con- 
tain 37 14 pts salt (v Hauer, J pr 103 
114) 

100 pts H2O at 19 5° dissolve 62 3 pts 
K2Cr04, and solution has sp gr of I 3787 
(Schiff, A 109 326 ) 


Sat K2Ci04+Aq contains at — 


34° 

53° 

79° 

39 7 

40 3 

41 8% KaCrO- 

96° 

120° 

157° 

42 6 

44 0 

45 4% KsCrO. 


(Etard, A ch 1894, (7) 2 550 ) 


100 cc sat K Ci04 4-Aq contain 53 g 
K2Cr04 at 1S° (Kohlrausch, BAB 1897 
90) 

100 pts H2O dissolve 64 91 pts K2C1O4 
at 30°, or 100 g of solution contain 39 36 g 
K2Cr04 (Schreinemakers, Chem Weckbl 
1905, 1 837 ) 

100 g H2O dissolve 

54 57 g K Cr04 at - 11 37° (ciyohydru pt ) 
5711g “ 0° 

65 13g 30° 

74 60g “ 60° 

88 80 g 105 S° (b-pt of safc sol ) 

(Koppel, Z anorg 1907, 63 262 ) 


64 62 g K2Cr04 au sol in 100 g H2O at 
25° (Amadori, Real Att I me 1912, (5) 21, 
I 667) 
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Sp gr of K2Cr04+Aq at 19 5° 


2 

Si 

Sp gr 


bp gr 


Sp gr 

1 

1 0080 

15 

1 1287 

28 

1 2592 

2 

1 0161 

16 

1 1380 

29 

1 2700 

3 

1 0243 

17 

1 1474 

30 

1 2808 

4 

1 0325 

18 

1 1570 

31 

1 2921 

5 

1 0408 

19 

1 1667 

32 

1 3035 

6 

1 0492 

20 

1 1765 

33 

1 3151 

7 

1 0576 

21 

1 1864 

34 

1 3268 

8 

1 0663 

22 

1 1964 

35 

1 3386 

9 

1 0750 

23 

1 2066 

36 

1 3505 

10 

1 0837 

24 

1 2169 

37 

1 3625 

11 

1 0925 

25 

1 2274 

38 

1 3746 

12 

1 1014 

26 

1 2379 

39 

1 3868 

13 

14 

1 1104 

1 1195 

27 

1 2485 

40 

1 3991 


CKremers, and SchiJEf, calculated by Gerlach, 
Z anal 8 288) 


K2Cr04 dissolved in 2 pfcs H2O has sp gr , 
1 28, 3 pts , 1 21, 4 pts , 1 18, 5 pts , 1 15, 
6 pts , 1 12, 7 pts , 1 11, 8 pts , 1 10 (Moser ) 
Sp gr of sat solution at 8° = 1 368 (An- 
thon, 1837 ) 

Sp gr of sat K Cr04+Aq containing 
24 26% K2Cr04 = 12335 at 1874® (Slotte, 
W Ann 1881, 14 18 ) 


Sp gr of K2Cr04+Aqat25‘’ 

Concentration of K2Cr04 -{-Aq 

Sp gr 

1-normal 

1 0935 

V- “ 

1 0475 

V4- “ 

1 0241 

‘A- 

1 0121 


(Wagner, Z phys Ch 1890, 6 36 ) 


Sat K2Cr04+Aq boils at 107° (Kremers ) 
Sat K2Cr04+Aq boils at 104 2® undei 718 
mm pressure (Alluard ) 

Freezing point of sat K2Cr04+Aq = 
-12 5® (Rudorff) ^ 

By dissolving KoCr()4 in 2 pts H (), the 
temp IS lowered 10° (Mosei ) 

100 pts sat solution of K2Cr04 and K SO4 
contain 37 14 pts of the two salts it 10-12° 
(v Hauei, J pr 103 114 ) 


Solubility of K2Cr04 + K2S04 in H2() it 25° 
(G per 100 g HjO ) 


KjCrCh 

K so^ 

k Cr04 

K SO, 

63 09 

0 70 

20 83 

5 75 

61 39 

1 17 

14 65 

7 12 

58 40 

1 84 

7 81 

8 98 

51 81 

2 36 

4 36 

10 25 

40 93 

27 36 

S 33 

4 82 

1 94 

10 86 


(Amadou, Heal Att Line 1912, (5) 21, I 
667 ) 


Insol m liquid NH3 (Franklin, Am < i 
J 1898, 20 829 ) 

100 g sat solution in glycol at 15 4® C( l- 
tam 1 7 g K2Cr04 (de Conmck, C C 19 
II 183) 

Insol in benzonitnle (Naumann, ► 
1914, 47 1370 ) 

Insol m methvl acetate (Naumann, ► 
1909, 42 3790), ethyl acetate (Naumai , 
B 1904, S7 3601 ) 

Insol in acetone (Naumann, B 1904, ^ 

4329, Eidmann, C C 1899 II, 1014 ) 

*f4H20 Easilvsol inH20andmNH4C I 
4 -Aq (Wesch, Dissert 1909 ) 

Potassium d^ch^omate, K2Cr207 

Sol in H2O, with slight absorption of he 
Less sol in H2O than K2Cr04 

Sol in 9 6 pts H 2 O at 17 3° ^Thompson ) 

10 18 7® (Moser ) 

100 pts H2O at 15® dissolve 9 126 p 
K2Cr207, and solution has sp gr = 1 06 
(Michel and Krafft, A ch (3) 41 478 ) 


100 pts H2O dissolve pts K2Cr O7 A = i - 
cording to Alluard (C R 59 500), K 
according to Kremers (Pogg 92 497) 


t® 

A. 

K 

t® 

A 

K 

0 

4 6 

4 97 

60 

45 0 

50 5 

10 

7 4 

8 5 

70 

56 7 


20 

12 4 

13 1 

80 

68 G 

73 0 

30 

18 4 


90 

SI 1 


40 

25 9 

29 1 

100 

94 1 

102 Oi 

50 

35 0 






Solubility in 1120 it high tomperatun 
100 pts H2O dissolve pts K Cr O7 at t® 


t 

It 1\ C r 0 

I 

Its K C r ( 

117 

12s ^ 

14S 

200 6 

129 

15^ S 

ISO 

262 7 


( I ilden ind Sh( iistorio, Phil 1 1 ms 1884 2^ 


Solubility ot K ( i O in H () it t° 


t 

I\ ( r 0 

( 

K ( r ( ) 

-1 

4 1 

02 

42 8 

+ 1 

4 i 


44 0 

b 

5 () 

lOI 

4S 0 

7 

() 1 

120 

52 0 

12 

7 2 

1 {() 

54 4 

15 

S 5 

1 50 

60 8 

20 

10 4 

157 

02 8 

29 

14 2 

17S 

()(> 6 

1() 

16 6 

215 

76 9 

57 

2S 2 

291 

S9 7 

61 

10 2 

112 

91 8 

65 

i2 0 

1()0 

97 4 

70 

34 4 




(Etard, A ch 1894, (7) 2 550) 



CHROMATE, POTASSIUM YTTERBIUM, BASIC 


263 


^ssolve 101 g KsCraO, at 
15 5° (Greenish and Smith, Pharm J 1901, 
66 774) 

Pts HsO at 30° dissolve 1812 pts 
K2Cr207 fSchxeinemakers, Chem Weekbl 
1905 1 837) 

100 g HaO dissolve 

4 60 g KaCraOr at —0 63° (cryohydric pt ) 

4 64g 0° 

1813g “ 30° 

45 44 g “ 60° 

108 2 g “ 104 8° (b-pt of sat sol ) 

(Koppel, Z anorg 1907, 63 263 ) 

100 c c sat solution contain 11 43 g 
KaCroOr at 20° (Sherrill and Eaton, J Am 
Chem Soc 1907, 29 1643 ) 

100 g sat KaCraOy contain 

5 52 g KaCraO: at 4 81° 

15 17 “ 30 10° 

17 77 '' 35 33° 

(Le Blanc and Schmandt, Z phys Ch 1911, 
77 614) 

100 g sat K2Cr207+Aq at 35 03° contains 
17 72 g KaCraOT (Le Blanc, Z phys Ch 
1913, 86 335 ) 

K Cr 0 +Aq sat at S has sp 1 065 (Anthon 

1837 ) 

Sp gi of K Cri 07 +Aq at 19 5° 


% JFv Cr207 

gr 

% KjCraOi 

Sp gr 

1 

1 007 

9 

1 065 

2 

1 015 

10 

1 073 

3 

1 022 

11 

1 080 

4 

1 030 

12 

1 085 

5 

1 037 

13 

1 097 

() 

1 043 

14 

1 105> 

7 

1 050 

15 

1 110 

S 

1 05b 




(Kuinus, calculxt^l by Gcrlach, Z anal 8 
288 ) 

Sp gi ()1 KiCi it.) 7 +Aq containing 4 71% 
K^Oi/) =10125 it ir/4°, containing 6 97% 
KCrO =10491 It 10 6°/4° (Slotte, W 
Vnri 1 SSI, 14 IS) 

Sit K2Ci207+^(lb()ilbat 104° (Kiemers), 
10M° (Alluaid) 

Tnsol in alcohol 

SI sol irihcpudNIt (In inklm, xVin Ch 
] 1898, 20 829 ) 

Insol in ilcohol (Rcmitzer, Zeit ingew 
Ch 191 1,26 456) 

100 g s it solution in glycol contain 6 g 
K2C12O7 (dc Connie k, Bull acid roy 
Bolg 1906, 257 ) 

Insol in benzomtrile (Naumann, B 
1914, 47 1370 ) 

Insol in acetone Naumann, B 1904, 37 
4329 ) 


Insol in acetone and in methyl al (Eid- 
mann, C C 1899 II, 1014 ) 

Potassium inchromate, K2Cr30io 
Easily sol m H2O and alcohol (Bothe, J 
pr 46 184 ) 

Not dehqueseent, decomp b> H2O m 
chromic acid and K^Cr207 (Jager and Kniss, 
B 22 2041) 

Potassium teimehromate, K2Cr40i3 
Very dehqueseent, and easily *^1 in H^O 
(Schwarz, Dmgl 186 31 ) 

Not dehqueseent Decomp by H2O 
(Jager and Kruss, B 22 2042 ) 

Potassium samanum diromate, 
K 2 Smo(Cr 04 ) 4 + 6 H 20 
Precipitate (Cleve ) 

Insol m ethyl acetate (Naumann, B 
1904, 37 3601 ) 

Potassium sodium chromate, 3K2Cr04, 
Na2Cr04 

Sol m H2O (v Hauer, J pr 83 359 ) 
64 2 pts are sol m 100 pts H2O at 14° 
(Zehenter, M 1897, 18 49 ) 

Potassium strontium chromate, KoSr(Cr04) 
Ppt Decomp by H 0 ( Groger, Z anorg 

1907, 64 187 ) 

Decomp by H2O Stable in contact with 
solutions contammg 

at 11 5°, 2 914 pts K2Cr04 per 100 pts H^O 
at 27 5°, 4123 ‘‘ ‘‘ “ ‘‘ 

at 50°, 5 942 ^ cr ; cc 

at 76°, 7 920 ' cr rr r cr 

at 100°, 9 784 ^ ‘ r rr rr r 

(Barre, C B 1914, 168 496 ) 


chromate, K Cr04, 
(3) 6 


feoc 


Potassium thallium 
Tl2Cr04 

(Lachaud and Lepieire, Bull 
232 ) 

4-2H20 Rapidly hydrolyzed b> H O un 
less a laige excess of the Cr04 ion is present 
Readily sol in dil mineial acids 
Difficulty sol m K^Cr O7-I- 4q ^Hawle^ . 
J Am Chem Soc 1907, 29 304 ) 

Potassium uranyl chromate, l\2Cr04, 

2(U02)CiO4+6H 0 

Docomp by boihng with H2O Sol in 
acidified H2O (Foimanek, A 267 ^3 ) 

Iv C1D4, (UO )Cr04+H 0 2K Cr04, 
3(U02)Ci- 04+7H20 3K2Cr04, 4(DO )Cr04 
+7H,0, and K (^ 4 , 3{UO )C'«4+14H O 
Piecipitates (Wiesner, C C 1882 777) 

Potassium ytterbium c^mate, b^ic, 

2KYb(Cr04)2+Yb(0H)3 + 15^H20 

Ppt (Cleve, Z anorg 1902, 32 151 ) 
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Potassium yttnum chromate, K2Cr04, 
Y2rCr04)3H-rcH20 
Ppt (Cleve ) 

Potassium zmc chromate, basic, K2O, 5ZnO, 
4Cr03+6H20, or K2O, 4ZiiO, 3CrOs 
, +3H2O 

Shghtly sol in cold, decomp by hot H O 
(Wohler) 

K2O, 4ZnO, 3Cr03+3H20 Insol m cold, 
decomp by hot H2O (Groger, M 1904, 
26 520) 

Potassium zmc chromate, K2Zn(Cr04)2+ 
2H2O 

Ppt Decomp by H2O (Groger, Z 
anorg 1907, 64 189 ) 

Potassium dichromate chloride mercuric 
chlonde, K2Cr207,2KCl,4HgCl2H-2H20 
Solution in H2O sat at 20 5° contains 
6 78% salt Salt is much more sol m hot 
H2O (Stromholm, Z anorg 1912, 76 278 ) 

Potassium chromate lodate 
See Chromoiodate, potassium 

Potassium chromate magnesium sulphate, 
K.Cr04, MgS04+9H20 
Sol in H2O (Eltard, C R 86 443 ) 

Potassium chromate mercimc chlonde, 
KoCr04, 2HgCl2 

Easily sol in H2O Sol in dil HCl+Aq 
(Darby ) 

Potassium d^chromate mercunc chlonde, 
KiCr^O , HgCh 

Ether or absolute alcohol dissolves out 
HgCla fMillon, A ch (3) 18 388 ) 

Can be crystallized from H2O (Jagei and 
Kiuss, B 22 2046 ) 

Potassium chromate mercunc cyamde, 
2K2C1O4, 3Hg(CN)2 
Easily sol in HjO 
-fHiO (Dextei ) 

Formula is K Cr04, 2Hg(CN) (Cl irkc 
and Sterne, Am Ch J 3 352 ) 

Potassium dichromate mercuric cyamde, 

KaCr^Ov, Hg(CN) +2H2O 
bol in HjO (Wyrouboff, J B 1880 309 ) 

Potassium chromate phosphate 
See Phosphochromate, potassium 

Potassium chromate sulphate, K2Ci<)4, 
6K2SO4 

Easily sol m H2O (Boutron-Chalara j 

Potassium chromate tellurate 
See Chromotellurate, potassimn 

Rubidium chromate, Rb2Cr04 
Sol in HoO (Piccard, J pr 86 455 ) 


Solubihty m H2O at t° 


t° 

% RbaCrOi 

7 

36 65 

0 

38 27 

10 3 

40 22 

20 

42 42 

30 

44 11 

40 

46 13 

50 

47 44 

60 4 

48 90 


(Schrememakers and Filippo, Chem Weekbl 
1906,3 157) 


Rubidium rf^chromate, Rb2Cr207 

Sol in H2O (Grandeau, A ch (3) 67 
227) 

Very si sol m H2O, 5% at 10°, 8% at 
26°, 35% at 60° (Wyrouboff, Bull Soc 
Mm 1881,4 129) 

100 pts H2O dissolve 10 46 pts Rb2Cr20t 
at 30° The solution contains 9 47% salt 
(Schrememakers and Filippo, Chem Weekbl 
1906,3 157) 

Two forms of crystals Figures denote pts 
salt per 100 pts HoO 

t° 14° 26° 43° 

Monoclimc form 4 45 8 00 16 52 
Tnclimc form 4 40 7 91 16 57 
(Wyrouboff, Bull Soc 1908, (4) 3 7 ) 


Solubihty of monochmc and tnclimc forms 


Tt nip 

Pts of salt in 
100 pts H 20 

T( mp 

Pts of salt in 

100 pts H 2 O 

Mono 

clinic 

Tn 

clinic 

Mono 

clinu 

Tn 

clinic 

18° 

5 42 

4 96 

40° 

13 22 

12 90 

24° 

6 94 

6 56 

50° 

18 94 

18 77 

30° 

9 08 

8 70 

60° 

28 1 

27 3 


(Stortcnbeker, C C 1907,11 15S8) 


Rubidium d^chromate chlonde mercunc 
chloride, Rb Cr207, 2RbCl, 4HgCl2-f 
2H2O 

bol in HO 

Solution sat at 20 5° contains 5 35% salt 
(Stromholm, Z anorg 1912, 75 284 ) 

Silver (argentous) chromate, Ag4Cr()4 

Sol in dll acids (Wohloi ind Raiitcn- 
berg ) 

Existence veiy doubtful 
Silver chromate, Ag Cr04 

Absolutely insol in H2O Sol m acids, 
ammoma, and alkali chiomates+Aq (War- 
ington, A 27 12 ) 

Appreciably sol in cold, and still moie in 
hot H2O (Meineke, A 261 341 ) 

100 ccm H2O dissolve 0 064 gram Ag2Cr04 
at 100°, 100 ccm H)0 containing 50 grains 
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of the following salts dissolve the given amts 
of Ag2Cr04 at 100® NaNOa, 0 064 gram, 
KNOa, 0192 gram, NH4NO3, 0 320 gram, 
Mg(NOa)2, 0 256 gram (Carpenter, JSC 
I 6 286) 

According to electrical conductivity of 
Ag 2 Cr 04 +Aq, 1 1 H 2 O dissolves 28 rdg 
Ag 2 Cr 04 at 18° (Kohlrausch and Rose, Z 
phys Ch 12 241 ) 

1 1 H 2 O dissolves 25 mg Ag 2 Cr 04 at 18° 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

25 mg are contained mil of sat solution 
at 18° Solubihty increases unusual^ rapidlv 
witih temp ( Kohlrausch, Z phys Ch 1908, 
64 168) 

Sol m 26,378 pts cold H 2 O and 9116 pts 
H 2 O at 100® (Komnck and Nihoul, Zeit 
angew Ch 1891, 6 295 ) 

1 1 H 2 O dissolves 1 2 X lO-'i gram atoms 
of silver at 25® (Abegg and Cox, Z phys 
Ch 1903, 46 11 ) 

1 1 H 2 O dissolves 0 029 g Ag 2 Cr 04 at 25° 
(Schafer, Z anorg 1905, 46 310 ) 

1 1 I 12 O dissolves 0 0256 g Ag 2 Cr 04 at 
18°, 0 0341 g at 27®, 0 0534 g at 50® (Whitby 
Z anorg 1910, 67 108 ) 

Sol in hot NH 40 H+\q of sp gr 0 94 
(15 63% NHa), si sol in cold NH 40 H-hAq 
of sp gr 0 91 (24 99% NH 3 ) (Margosches, 
Z anorg 1904, 41 73 ) 


Solubihty of A.giCr 04 m NH 40 HH"Aq at 25° 


Mols NH 4 OH por I 

Mols X 103 Ag Cr04 per 1 

0 01 

2 004 

0 02 

4 169 

0 04 

8 595 

0 08 

17 58 


(Sherrill and Russ, J Am Chem Soc 1907, 
29 1662 ) 


SI sol ill vciy cone K 2 Cr 04 +Aq Piac- 
ticallyinsol in \gNOj+Aq (Margosches) 


Solubility of \g 2 Ci()i in HNOj+Aq at 25° 


Mols 

1 Milliit perl 


IINO 3 
pc r 1 

Cr 


Solid PhiiM 

0 01 

3 1 57 

() R5 

An C'rO, 

0 015 

i 750 



0 02 

4 177 

S -556 


0 025 

4 567 


i 

0 03 

5 200 


il 

0 04 

5 80^ 

11 62 

i 

0 05 

6 ^80 


i 

0 06 

6 


(1 

0 07 

7 i3^ 


( 

0 075 

7 477 

14 85 

4-Ag Cl 2 O 7 

0 08 

7 260 

15 45 

il it 

0 10 

5 647 

19 01 

it it 

0 13 

4 29^ 

2^ 89 

(1 it 

0 14 

3 948 

25 63 

it ti 


(Sherrill and Russ, J Am Chem Soc 1907, 
29 1663) 


Insol in liquid NH3 (Gore, Am Ch J 
1898 20 829 ) 

1 1 ’ 65% alcohol dissolves 0 0129 g Ag 2 Cr 04 
at ord temp (Guerim, Dissert 1912 ) 

Insol m II 2 O contammg acetic acid m 
presence of large excess of AgNOa (Gooch 
and Weed, Am J Sci 1908, (4) 26 85 ) 
Practically msol in glacid acetic acid 
but somewhat sol in dil acetic acid It be- 
haves in a similar manner toward propiomc, 
lactic and other organic acids The red modi- 
fication is more sol than the greemsh-black 
(Margosches, Z anorg 1906, 61 233 ) 

Silver dtehromate, Ag 2 Cr 207 
SI sol in H 2 O Easily sol in HNOs, or 
NH 40 H-hAq (Wanngton ) 

Decomp by boilmg with HoO into CrOs 
and Ag 2 Cr 04 (Jager and Kruss, B 22 
2050) 

Decomp by cold H 0 (Autenrieth, B 
1902, 36 2061 ) 

1 pt IS sol in 12,000 pts H 2 O at 15° 
(Mayer, B 1903, 36 1741 ) 

Solubihty m H 2 O at 25° =7 3X10^^ atoms 
Ag per 1 Decomp by HNOs-f-Aq (less than 
0 06 N) with separation of Ag 2 Cr 04 (Sherrill 
and Russ, J Am Chem Soc 1907, 29 1674 ) 


Solubihty of Ag CrO? m HNOs+Aq at 25° 


Moh HNOspcrl 

Milliat 

per 1 

Solid Phase 

Cr 

Ag 

0 

32 20 

5 390 

Ag2Cr04+ 

AgsCrOr 

0 01 

25 06 

6 131 

tl 

0 02 

20 21 

7 148 

tt 

0 04 

13 59 

9 529 

ti 

0 06 

11 10 

11 10 

Ag 2 Cr O 7 

0 08 

11 10 

11 10 

ft 

OOS-f-Ol^gNOg 

6 624 


( 


(Shell ill ind Russ, J Am Chem Soe 1907, 
29 16(i4) 


Silver uranyl chromate, 2Ag C1O4, IJOiCrO^ 
Ppt (Formlnek, A 267 110 ) 

Silver chromate ammonia, Ag 2 CiC 4 , 4 NH 3 
Decomp by H O Sol 111 warm cone 
NH 40 HH-Aq (Mitschoihch, Pogg 12 141) 

Silver d^chromate mercuric cyamde, 
\g 2 C 1 O 7 , Hg(CN) 

Sol in cold H 0 veiy sol in hot U O 
without doromp (Kiuss, Z moig 1S95, 8 
456 ) 

Ag^Ci 2 O 7 , 2Hg(CN) 2 Seal ( c ly sol m c old 
more readily in hot H O Sol m hot HNOg-l- 
Aq, ^ ])uiling on cooling (Dirby, Chem 
Soc 1 24 \ 

Sodium chromate, basic, NadCiOs + HH^O 
Sol without decomp in H O 
Sat solution at 30° contains 41 3% 
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CHROMATE, SODIUM 


Na 4 Cr 05 (Schreinemakers, Z phys Ch 
1906, 66 93 ) 


J-/ ^ ^ 

Solubihty 

t° 

in H 2 O at t° 

0° 

10° 

20 5° 

% Na4Cr06 

33 87 

35 58 

38 05 

t° 

27 7° 

0 

CO 

37° 

% Na4Cr05 

40 09 

44 09 

4513 

(Mylius and Funk, Gm 

-K 3 I, 1379 ) 


Na4Cr06+Aq sat at 18° contains 37 50% 
JSra4Cr06, and has sp gr = 1 446 (Myhiis 
and Funk, B 1900, 33 3688 ) 


-f"6H20 


Solubility m H 2 O at t° 


t° 

% Na CrOi 

Mols H 2 O to 

1 mol anh> 
drous salt 

Mola anhv 
drous salt t( 
100 mols H < 

17 7 

43 65 

11 60 

8 62 

19 2 

44 12 

11 40 

8 77 

21 2 

44 64 

11 16 

8 96 

23 2 

45 27 

10 88 

9 19 

24 7 

45 75 

1 10 77 

9 37 

26 6 

46 28 

10 45 

9 57 


(Salkowski, B 1901, 34 1948 ) 


Sodium chromate, Na 2 Cr 04 

100 ccm of solution sat at 18° contam 
54 g Na2Cr04 (Kohlrausch, BAB 1897 
90) 

Solubihty in H 2 O at t° 


+IOH 2 O Deliquescent (Ropp, A A 
99 ) Easily sol in H 2 O Melts in cryst 
H 2 O at 23° (Berthelot ) 

Sp gr of solution sat at 18° = 1 409, an 
contains 38 1 % N a 2 Cr 04 f Mylius and Funl 
B 1897,30 1718 ) 


t® 

% Na2Cr04 

70 

55 15 

80 

55 53 

‘ 100 

55 74 


(Mylius and Fuiik, Gm -K 3 I, 1379 ) 


Na 2 Cr 04 +Aq sat at 18° contains 40 10% 
Na 2 Cr 04 , and has sp gr = 1 432 ('Mylius 
and Funk, B 1900, 33 3686 ) 

See also +4, 6, and IOH 2 O 
Sp gr of Na 2 Cr 04 4-Aq at t°/4° 
t° 17 4° 17 1° 20 7° 

%Na2Cr04 5 76 10 62 14 81 

Sp gr 1 0576 1 1125 1 1644 

(Slotte, W Ann 1881, 14 18 ) 

+ 4 H 2 O Sat solution at 30° contains 
46 62% Na 2 Cr 04 (Schieinemakers, Z phys 
Ch 1906, 66 93 ) 


Solubility m H 2 O at t° 


t® 

^NajCrOi 

0 

24 04 

10 

13 41 

18 5 

41 65 

19 5 

44 78 

21 

47 40 


(Mylius and I unk, Gm -K 3 1,1 179 ) 


Sp gr of solution it 1S° c outlining 40 V 
Na 2 Cr 04 = 14i2 (Mylius, H 1900, 3 
3688) 

SI sol in alcohol (Mosci ) 

100 g absoluti in(th\l ilcohol dissolv 
0 345 g Na2Cr04 it 25° (dc / ph^ 

Ch 10 7S1) 

Insol in KdoiK (Nuunuin H 1901, 3 1 
4329 ) 

Sodium r/ichromate, NT i C i ( ) 


Solubility in H 2 C at t° 


t 

Na CrO, 

t 

^^NiCrO, 

25 6 

4b OS 

49 5 

50 91 

31 5 

47 05 

54 5 

52 28 

36 

47 98 

59 5 

51 19 

40 

45 

48 97 

50 20 

65 

55 2> 

1 


(Mylius ind iMink Gm -K 3 I, 1179) 


Solubility in H O at t° 


t 

% NaF lO, 

M< I II 0 l(, 

1 rtiol iinliv 
dnjus s lit 

Mols iiih\ 
drou lit to 
lOOinoIs H 0 

28 9 

46 47 

10 ^7 

9 ()4 

29 7 

46 54 

10 n 

9 67 

31 2 

47 08 

10 12 

9 88 


(Salkowski H 1901,34 1948) 


Moi( sol in F () th in N i ( i( ) t 
S()lubilit\ 111 H 0 it t 



t 



\ 1 t I 0 




<)1 



SI 19 




98' 



81 i) 



(Mylius 

ind lunk 

(on k 

3 I 1 iso 


Sp 

gi ol 

1 ( 1 U( oils solution < 

)nt Lining 


1 

5 

10 15 

20 2 

ISTi 

C 1 

0 

1 007 

1 015 

1 071 I 105 1 1 |l 1 

171 



30 

15 

10 

45 ,0 

C Vi 

Cl 

( V 

1 208 

1 24, 

1 280 1 

111 1 11 

) 




(Stinky C N 64 194 ) 

Sp gi ol sit solution (ont lining (> 102 ' 
Va C 12 O 7 It 18 ° =1 745 (Mvlius ind luink 
B 1900,33 1()SS) 

SI sol in liquid NHs (liuiklin Am Cl 
J 1898, 20 829 ) 
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Sol in acetone (Naumann, B 1904, 37 
4328) 

+2H2O Deliquescent 

100 pts H2O dissolve at — 

0“ 15° 30° 80° 100° 139° 

107 2 109 2 116 6 142 8 162 8 209 7 pts salt 


Sodium uranyl chromate, \a2Cr04 
2(U02)Cr04+10H O 

Easily sol m H2O (Formdnek, \ 267 
108) 

100 pts of the solution m HaO contun 
52 52 pts of the anh> drous salt at 20° (Rim- 
bach, B 1904, 37 482 ) 


(Stanley, C N 64 194 ) 


Solubility in HoO at t° 


t 

% Na2Cr207 

0 

61 98 

17 

63 82 

34 5 

67 36 

52 

71 76 

72 

76 90 

81 

79 80 


(Mylius and Funk, Gm -K 3 I, 1380 ) 


100 g H2O at 30° dissolve 197 6g NaaCraC^ 
or sat solution at 30° contains 66 4% 
NaaCraO? (Schreinemakers, Z ph>s Ch 
1906, 66 97 ) 

100 ccm of a solution of sodium dichro- 
mate m alcohol contain 5 133 g Na2Cr207+ 
2H2O at 19 4° The solution decomp rapidly 
(Reimtzer, Zeit angew Ch 1913, 26 456 ) 
The composition of the hydrates formed by 
NaaCraOr at different dilutions is calculated 
from determinations of the lowermg of the 
fr==pt produced by Na)Cr207 and of the 
conductivity and sp gr of N aaCr 0 + 4.q 
(Jones, Am ch J 1905, 34 317 ) 

SodituxL inchromate, NaCraOio 


Sodium chromate sihcate, >ia 0, Cr Oa 
2SiO +14H.0 

Not decomp by HCl+^q (Singer, Dis- 
sert 1910) 

2Na^O, SCrOs, 6S1O2 Not deeomp h\ 
boihng cone acids except HF (Wejberg 
C B Mmer, 1908 519 ) 

5Na20, 2Cr->08, llSiO (^eyberg) 
3Na20, 2Cr O3, 9 5SiO (W eyberg ) 

Strontium chromate, SrCr04 
Somewhat sol m H2O Sol in 840 pts 
H2O (Meschezerski, Z anal 21 399), sol in 
831 8 pts H2O at 15° (Fresemus, Z anal 29 
419 ) 

100 cc H2O dissolve 0 4651^ at 10 
1% at 20°, 2 417% at 50°, 3% at 100° (Rei- 
chard, Ch Z 1903, 27 877 ) 

Easily sol m HCl, HNO3, or H Cr04-h A.q 
Sol m 512 pts 0 5% NH4CH-Aq at 15° 
Sol in 63 7 pts 1% HC H3O + Aq at 15 
Sol m 348 8 pts solution containing 0 75% 
NH4C0H3O2, 4 drops HC H3O , and 6 drops 
(NH4)2Cr04+Aq (Fresemus) 

100 ccm NH4C1+Aq sat at bpt dissohe 
1 g SrCr04 (Dumesml, A ch 1900 <7) 20 
125 ) 

50 ocm alcohol (29“^) dissohe 0 0066 g 
SrCrO 

50 ccm alcohol (53%) dissohe 0 001 g 
SrCr04 (Fresemus, Z anal 30 672 ) 


Deliquescent Very sol in H2O (Stanley, 
C N 64 194) 

-f-HaO Sat solution at 30° contains 
80% Na2Cr{Ou, (Sehromom ikers, Z phys 
Ch 1906, 56 94 ) 


holubility in 11 2C at t° 
t*^ 0° 15° 

% NaiCr^O.o SOOi SO 44 
(Myliuh ind bunk Gni -K 


55° 99° 

S2 68 85 78 
3 I, 1380 ) 


hi) gi of sit solution containing ^6% 
Na2CidOio It 1S° =2 059 (Mylius and Funk 
B 19(K), 33 ^6SS) 


Strontium dichromate, SrCr 0 
Easily sol in H 0 

Strontium irichromate, brCrsO j+3H 0 
Very deliquescent, and sol m H 0 (Preis 
and Raymann, B 13 340 ) 


Strontium chromate mercuric hydrogen 
^^de, SrCr04, 2HgCl , HCl 

According to Stromholm is srCl '^rC^ 0 

from H 0 (Imbeit ind Belugon 

Bull Soe 1S97 (3) 17 471 ) 

2&rCi<)4 6HgCl , HCl (Imbert and Belu- 
gon ) 


Sodium icirachromate, Na Cr40i3+4H 0 

Solubility in H O at t° c 

+0 0° lb 32 

%NaCr40u 72 19 74 19 76 01 

(Mylius and I'unk, Gm -K 3 1, 1380 ) 

Sat'%Xhon at 18° contains ^4 6% 

NajCr^Ois and has sp gr =1 926 (Mylius 
and Funk, B 1900, 33 3688 ) 


Thallous chromate, llCrO^ 

100 pts HO di>^ohe OOo pt at 60 
(Rupp and Zimmer, Z anorg 1902 33 lo, ) 
^ Ppt Insol m cold model atel% con( 
HC HsO +'kq or m ier\ dil HNU T^q 
and verj si sol on boiling therewith Dil 
NH4OH, and \aC03-r4.q ha\c 
action attacked b\ ier\ dil HCl-r4q 
M in hot cone HCl+4q Decomp be .iil 
H SO4+ A.q (Carstanjen ! 
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1 1 KOH+Aq (112 g per 1 ) dissolves about 
3 5 g Tl2Cr04 on boiling, which separates out 
on cooling 

Boihng cone KOH+Aq (31% KOH) dis- 
solves IS g TloCr04 per litre (Lepierre and 
Lachaud, C R 113 196 ) 

Thallous d^chromate, TbCr O? 

Insol in H2O, etc Has the same proper- 
ties as TloCr04 

Thallous ^nchromate, Tl 2 Cr 30 io 

Sol in 2814 pts H2O at 15®, and 438 7 pts 
at 100® (Crookes ) 

Thallic chromate 
Ppt 

Thorium chromate, basic, Th(OH)oCr 04 
Ppt , unstable in solution (Palmer, Am 
Ch J 1895, 17 278 ) 

Thonum chromate, Th(Cr 04 ) 2 +HoO 
Ppt Sol in HCl and NH4C14-Aq 1 pt is 
sol in 284 pts H2O at 22° (Palmer, Am 
Ch J 1895, 17 375 and 278 ) 

-hSHoO Ppt (Haber, M 1897, 18 689 ) 
4-8H2O Insol in H2O (Chydemus, 
Pogg 119 54 ) 

Tm (stannous) chromate 
Ppt Sol in dll acids (Bei zeluis ) 

Tm (stamuc) chromate 
Ppt (Leykauf, J pi 19 127 ) 

Uranyl chromate, basic, UO3, 2(110 >)Cr04 
4-8H 0 

Ppt (Orloff, Ch Z 1907, 31 375 ) 

UO3, (UO )Cr04+6H 0 (Orloff ) 

Uranyl chromate, (UO )Ci04+3H/) 

1 pt ite. feol in 11 1 pts H/l at 15°, slowly 
sol in alcohol to give a solution which is de- 
comp on boiling (Oiloff, Ch Z 1907, 31 
375) 

-|-11H>0 \cn sol in 1{ O (loimlnik, 
V 267 lOS ) 

Yttrium chromate 

Dcliqu(s(fnt k isil> sol in HO (Bci 
lin ) 

Zinc chromate, basic, 4ZiiO, CiOj+3H() 
fGrogd, Z inoig 1911,70 135 ) 

+5H2O Insol in H2O, sol m hot H2Cr04 
-f-Aq, slowly sol m NIUOH-f-Aq (Ma 
1 iguti and Sar/eau, ^ ch (3) 9 431 ) 

3ZnO, CiO,+ 2H2() (Groger ) 

2ZnO, Cr03+H20 (Briggs, Z anorg 

1907, 66 254 ) 

■flJ^HO Ppt Insol in H2O Sol 
111 hot H>Cr044-Aq (Priissen and Phil- 
lipona, A 149 92 ) 


-f- 2H2O Ppt Not wholly insol m B ) 
(Prussen and PhiUipona ) 

3Zn0, 2CrOs+HoO (Grdger ) 


Zmc chromate, ZnCr04 

Insol in H2O, very sol in acids, deco: 3 
by boihng with H2O (Schulze, Z am r 
1895, 10 154 ) 

Insol in liquid NH3 (Franklm, 4m 1 
J 1898, 20 830 ) 

Insol in acetone (Naumann, B It L 
37 4329) 

-fHiO (Grogei, Z anorg 1911, 70 1 ) 

Zmc d^chromate, ZnCr207+3H20 
Hygroscopic 

Very sol in H2O and si decomp by boil z 
(Schulze, Z anorg 1895, 10 153 ) 

Zmc ^nchromate, ZnCr30io+3H20 
Behquescent, very sol in H2O (Grd r, 
Z anorg 1910, 66 10 ) 

Zmc chromate ammonia, ZnCr04, NB f- 
H2O 

Decomp by H2O (Groger, Z am g 
1908, 68 417 ) 

ZnCr04, 4NH3-I-5H2O Decomp by H ) 
Sol m NH40H4-Aq Insol in alcohol d 
ether (Malaguti and Sarzeau, A ch (3 5 
431) 

-f3H20 Efflorescent Dccomp by B ) 
Easily sol in dil acids and NH 4 OH-I- ^ 
(Bieler.A 161 223 ) 

2ZnO, 3CrO,, IONH3 + IOH O P 
(Malaguti and Saizeau ) 

Zmc dichromate mercuric cyamde, ZnCr 7, 
2Hg(CN) H-7H O 

Very sol in H2O St ibk in iqucous s( 1- 
tion at 100° (Kiiiss, Z inorg 1895, 3 
460) 

Per chromic acid 
J^(e Perchromic acid 


Chromicomolybdic acid, (h ()< 12M 
-f28H20 

Slowly sol in H/) (Hill, 1 Am Ch 1 
So( 1907, 29 7()S ) 

Ammomum chromicomolybdate, 3(NH4) ), 

C 12 O 3 , I 2 M 0 O, +201120 
Sol inH20 fStiii\( J pi 61 157, H 1, 
J Am Chcm Soc 1907,29 695) 

+26H2O (Mnckwald, Dissert, 1896 

Ammomum barium chromicomolybdat€ 
(NH4)20, 22Ba(), Ci O3, 12MoC f 

2OH2O 

THall, J 4m Chem Soc 1907, 29 707 
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Bamim chronucomalybdate, 4BaO, Cr 203 , 
I 2 M 0 O 8 +I 5 H 2 O, 4BaO, CraOs, I 2 M 0 O 3 
+I 8 H 2 O, 5BaO, CrgOs, I 2 M 0 O 3 + 
I 6 H 2 O 

Ppts (Hall, J Am Chem Soc 1907, 29 
705) 

Lead chronucomolybdate, 4PbO, CroOs, 
I 2 M 0 O 3 + 22 H 2 O, and + 24 H 2 O 
Ppts (Hall, J Am Chem Soc 1907, 29 
706 ) 

Mercurous cbromicomolybdate, 8Hg20, 
CraOa, I 2 M 0 O 8 +I 6 H 2 O 
Ppt (Hall, J Am Chem Soc 1907, 
29 707) 

Potassium chronucomolybdate, K 2 O, Cr 203 , 
3 M 0 O 3 

Sol m HCl+Aq with evolution of Cl 
(Bradbury, Z anorg 1894, 7 46 ) 

3 K 2 O, Cr 203 , 12 MoOa+ 20 H 2 O Sol in 
38 51 pts HoO at 17° (Struve, Hall ) 
H-24H20 (Hall ) 

4 K 2 O, Cr 203 , I 2 M 0 O 3 + 15 H 2 O (Hall, J 
Am Chem Soc 1907, 29 709 ) 

7 KO, 2Cr203, 24M0O3+32H2O (Hall) 

Silver chronucomolybdate, 5Ag 0, Cr 203 , 
I 2 M 0 O 3 + 17 H 0 
Ppt rHall ) 

Sodium chronucomolybdate, 3 Na 20 , 

CraOs, 12 Mo 03 -f 21 H 20 
Efflorescent Easily sol in H^O (Sti uve ) 

Chromic sulphunc acid 
See Sulphochronuc acid 

Chromicyanhydnc acid, 

H 3 Cr(CN) 6 (?) 

Insol in H2O (Kusor, A buppl 3 163 ) 

Ammomum chronucyamde, (NH 4 ) 3 Ci(CN)g 
Easily sol in H2O fKaisoi, 4 Siippl 3 
163 ) 

Cupnc chronucyamde, Cu 3 [Ci(CN) 6]2 
Ppt Insol in dll or cone acids, except on 1 
heating Insol in NH4OH, 01 KOH+Aq 
(Kaiser ) 

Lead chronucyamde, basic, 3 Pb(CN) 2 , 
2 Ci(CN) 3 , Pb(OH) 

Ppt Sol in HNO3, ISaOH+Aq, 01 Pb 
salts +Aq (Kaiser ) 

Potassium chronucyamde, K 3 Ci(CN )6 
Veiy sol in H 2 O 

100 pts cold H 2 O dissolve 30 9 pts salt 
Insol in absolute alcohol, but somewhat 
sol in dll alcohol 


Sol in cone H 2 SO 4 without decomp 
(Kaiser, A Suppl 3 170 ) 

Silver chronucyamde, Ag 3 Cr(CN )6 
Insol m all solvents, excepting KCN +Aq 
(Kaiser ) 

Sol m large excess of HCl+Aq SI sol 
m cold, easily sol in hot cone HNO3 Very 
sol in cone H2SO4 Insol in hot or cold 
acetic acid (Cruser, Dissert 1896 ) 

Chromisulphocyanhydnc acid 

H3Cr(^N)6 

Known only m aqueous solution 

Ammomum chronusulphocyamde, 
(NH4)3Cr(SCN)6+4H26 
Easily sol in HaO (Bossier, A 141 185 ) 

Barium chronusulphocyamde, Bas[Cr(SCN) 6]2 
-flOHaO 

Deliquescent, and sol m H 2 O (R ) 

Lead chromisulphocyamde, Pb 3 [Ci(SCN) 6 ] , 
4Pb02H2+8H20 

Insol m H 2 O, but decomp thereby into — 
Pb 2 [Cr(SCN) 3 ] 2 , 4 Pb 02 H 2 + 5 H >0 Insol 
m H 2 O 

Potassium chromisulphocyamde, KcCr(SCN)G 
+ 4 H 2 O 

Sol in 0 72 pt H 2 O and 0 91 pt alcohol 

Silver chronusulphocyamde, Ag 6 Cr(SCN)c 
Insol in H 2 O or cone HNOa+^q Insol 
mNH 40 H+A.q Sol mKCN + \q 

Sodium chromisulphocyamde, NaoCr(SCN)6 
+ 7 H 2 O 

Deliquescent, sol in HoO 

Chromium, 

Two modijbcationh — (a) Not itt icked by 
H 2 O Easily sol in cold HCl+Aq SI sol 
in dll H S 04 +Aq (Dcville ) Eisily sol 
in a hot mixture of 1 pt H 2 SO 4 and 20 pts 
H 2 O (Regnault, A ch 62 357) Easih 
sol in warm cone H2SO4 (Gmelin ) Ver’v 
slowly bol m hot HNOs+Aq (Viyquehn) 
Insol m dll oi cone HNO^-fAq (Deville ) 
Very slowly (Richter), not at all (Berzelius) 
sol in hot aqua regia Easily sol inHF+Aq 
(jS) Insol m all acids, even iqiia regii 
(Fremy) , probably contains Si 
Pure Cl is sol in cone H SO4, HCl and dil 
HNO3, sol in HgCb-f Aq 

Insol in furmng HNO3 and xqua regii 
(Moissan, C R 1894 119, 187 ) 

Or prepared by alumino thermic method 
IS sol in haloid acids to foim chromic and 
chromous salts, even in absence of an 
(Doring, J pr 1902, (2) 66 65, 1906, ( 2 ) 73 
393 ) 

Aluminothermic Cr is active m contact 
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with HCl, HBr, HI, HF, H 2 SO 4 , H 2 C 2 O 1 , 
I e , sol m cold cone or warm dil aci^ is 
inactive in contact with cone HWUs, 
H2Crs04, HClOa, Hri04, HjP04, KOH, 
citric, formic, acetic and tartanc acids 
Cause attributed to a different electric state 
(Hittorfif, Z phys Ch 1898, 26 729 ) 


Chrozaium ammonia compounds 
See — 

Bromotetramine chromium compounds, 

BrCr(NH3)4X2 


Bromopurpureochromium compounds, 

BrCr(NH3)6X2 

Chlorotetramme chromium compounds, 

ClCr(NH3)4X2 

Chloropurpureochromium compounds, 

ClCr(NH^3)6X2 


Diamme chromium sulphocyamdes, 

Cr(NH8)2(SCN)4M 

Erythrochromium compounds, 

(HO)Cr2(NH8)ioX2 

lodopurpureochromium compounds, 

ICr(NH3)6X2 

lodotetramme chromium compotmds, 

ICr(NH3)4X2 

Luteochromium compounds, Cr(NH 3 ) 8 X 3 
Rhodochromium compounds, 
(HO)Cr2(Nfi3)ioX5 


Chromic bromide, CrBrs 
Anhydrous Insol in H 2 O, but diss ves 
at once in presence of the least trace of C 3 r 2 
(Bauck, A 111 382 ) 

+ 6 H 2 O Dehquescent Very sol m 2 O 
H 2 O dissolves more than 2 pts crysts at 
ord temp Very sol in alcohol Ins in 
ether (Kecoura, C R 110 1029 ) 

Blue modification Insol in ale lol 
(Recoura, C R 110 1193 ) 

Very hygroscopic Easily sol m ali hoi 
and acetone Insol in ether ('Werne A 
1902,322 343) 

+ 8 H 2 O Sol in H 2 O (Varenne, C B 93 
727) 

Chromium molybdenyl bromide, 
CrMo304Br4 

Apparently wholly insol m dil a is 
Sol m hot cone HCl+Aq with deo( ip 
Insol in MoCr 04 +Aq (Atterberg) 
4 - 2 H 2 O Apparently wholly insol in 
dll acids 

Sol in hot cone HCl-f-Aq with decc ip 
Insol in M 2 Cr 04 +Aq (Atterberg ) 

Chromic rubidium bromide, CrBra, 2 B Br 
+H 2 O 

Sol in H 2 O with decomp (Werner A 
1902, 322 345 ) 

Chromic bromide ammoma 
See Bromotetramine chromium bromid 


Rhodosc chromium compounds, 

(HO)3Cr2(NH3)6X3 


Roseochromium compounds, 

Cr(NH8)6(OHo)X4 

Xanthochromium compounds, 

(F02)Cr(NH3)5X2 


Chromous bromide hydrazme, 

CrBr , 2 N 2 H 4 

Insol in H 2 O bol in acids Insol in 
alcohol, (ther ind similar solvents (Irai e, 
B 19H, 46 1507 ) 


Chromium arsemde, CrAs 
Insol in mineral acids (Dieckmann, Z 
anorg 1914, 86 294 ) 

Cr 2 As 3 Insol m miner xl acids ''Dieck- 
mann ) 

Chromium azomude, CrNs 
Pptd by addition of alcohol and ether 
Insol in H 2 O (Curtius, J pi 1900, ( 2 ) 
61 410) 

Chromium bonde, CrB 
Insol m HCl, dil H2SO4, HI , HI +HNO3 
SI sol in HNO3 and in aqua regia (Wede- 
kind, B 1907, 40 299 ) 

Sol in cold dll or cone HCl, HI, and 
H2SO4 (Jassonneix, C R 1906, 143 1151 ) 
Cr 3 B 2 Sol in cone 01 dil HF, HCl, 
H2SO4, insol m HNO3 or alkalis -fAq tJas 
sonneix ) 


Chromium carbide, Cr4C 

(Moissxn C R 1S94, 119 187 ) 

CiiC 2 Does not (lo( omj) HO it ordin > 
temp 01 it 100°, insol in (oik IIC 1, HI )i 
andi(iuii(LM sol in dil HCl (slowly), in )1 
in fu ( (1 I\( >1 1 sol m fust d J\N(){ fMois ri, 
Bull S()( ISOl (i) 117 lOK) ) 

Chromium iron carbide, JIojC iCr-iC 
Decoinp by HjO, sol in g is( oiis 
draeids, insol 111 HNOj ind iiqii ir( gi i {\ 1- 
hanis, C R 18<)8, 127 4S4 ) 

Chromium tungsten carbide, C^\ , ^Cr ' 
Not itta( ktd by uids 
Slowly ittacked by hised KOH or al Ji 
carbonates Ripidly decomp by fu d 
alkali nitiitcs or KCIO3 (Moissan, C I 
1903, 137 294 ) 


Chromous bromide, CrBr^ 

Sol in H 2 O Not deliquescent in dry air 
<Moissan, C R 92 1051 ) 


Chromous chloride, CrCh 
Deliquescent Very sol in H 2 O with ev< 1 - 
tion of much heat (Moberg, J pr 29 1 ) 
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Practically msol m ether Moderately 
80l m absolute alcohol, methyl alcohol, and 
acetaldehyde (Rohland, Z anorg 1899, 21 

0«7 ) 

^ (Moissan, A ch (5) 26 40 ) 
+2H2O (Kmght and Rich, Chem Soc 
1911, 99 o9 ) 

+3H2O (Kmght and Rich ) 


Chromous hydrogen chlonde, SCrCL, 2HC1+ 
I3H2O 

Decomp by H2O (Recoura, C R 100 
1227 ) 

SI sol m liquid NH3 (Gore, Am Ch J 

1898, 20 827 ) 

Chramic chlonde, CrCh 
Anhydrous — Peach-blossom-colored modi- 
fication Insol m pure H2O (Pehgot), but 
by long continued boilmg of the finely divided 
salt with H2O, traces are dissolved with 
decomp Not decomp by boilmg cone 
H2SO4, or other acids, even aqua regia 

Easily sol with evolution of heat m H2O 
containmg only 1/40,000 pt CrCh (Pehgot, J 
pr 36 150) Also sol in presence of traces of 
SnCl2 (5 mg SnCla cause 1 g CrCls to dis- 
solve), FeCh, CU2CI2, Na2S203, and other 
reducing substances, chlorides without re- 
ducing properties have no effect (Pelouze, A 
ch (3) 14 251) T1CI3 and SO2 have similar 
solvent action (Ebelmen,A ch (3)20 390), 
also Zn-)-dil acids (Moberg ) 

Insol in dll alkalies -f-Aq, very slowlv 
decomp by boiling cone alkalies or alkah 
carbonates 4-Aq (Fellenberg, Pogg 60 76 ) 
Difficulty sol in methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Insol m CS (Arctowski, Z anorg 1894, 
6 257) 

Insol in iGctone (Eidmann, C C 1899 
II, 1014 ) 

Practically in&ol m absolute ethyl alcohol, 
methyl alcohol, uctaldehydc and ether 
(Rohland, Z anojg 1899, 21 39 ) 

Yellow SI sol in benzomtnle (Nau- 
inann, B 1914, 47 1369 ) 

Violet modijicalion Voiy sol in H 0 to 
form a green solution (Moberg, J pr 44 
125) 

The violet mod is almost insol m H2O 
but if Vii),(m() pt f hromous chloride is present, 
it is readily sol (Rohland, Z anoig 1899, 21 
19) 

+411/) SI d( liquescent Very sol in 
JI2O, alcohol ind c thyl acetate (Godeffroy, 
Bull Soe (2) 43 229 ) 

+6H2O Deliquescent Sol in H2O, but 
probably de eomp to CrOCb 

Prictieally msol in ether Moderately 
sol in absolute ethyl ile ohol, methyl alcohol 
and acetaldehyde (Rohland, Z anorg 

1899, 21 39 ) 

^‘Monochloroehromic chloride’^ is sol m 
ether and fuming HC1(1 1) (Bjerrum, B 
1906,39 1599 ) 


Green modification 

Solubility m H2O at 25® 


25 g green CrCl3+6H20 and 10 g HD 


Tune 

Total Solu 
bihtj- m % 

Composition of tlie 
sat solution 

% violet salt 

% green salt 

hr 

58 36 

8 30 

91 70 

}ihr 


12 57 

87 43 

4 hrs 

63 27 

24 80 

75 20 

Iday 

68 50 

37 64 

62 36 

2 days 


40 90 

59 10 

3 

68 95 

42 78 

57 22 

11 “ 


42 84 

57 16 

13 “ 


42 39 

57 61 

19 

68 58 

42 62 

57 38 


(Ohe, Z anorg 1906, 61 55 ) 


Solubihty of green CrCls +6H2O m H 0 at 
32® 

10 g CrCls +6H2O and 4 g H2O 


Time 

Total 
solubility 
m % 

Composition of the 
eiissolved substance 

Solid 

phase 

% violet 
salt 

% green 
salt 

7' 

63 69 

12 87 

87 13 

Almost 

45' 

66 24 

21 43 

78 57 

all 

2^5' 

69 53 

34 53 

65 47 

dis- 

48^ 

69 33 

45 27 

54 73 

solved 

* 11 dys 

70 81 

45 27 

54 73 



* First 8 days at 35° 

(Ohe, Z anorg 1907, 53 276 ) 


Solubihty of green CrCU-fbH 0 in H 0 at 
3o® 

10 g CrCl3+6H20 and 3 3 g H2O 


Time 

Total solubil 
itj in 7c 

Composition of the 
dissoKed substance 

% \nolet salt 

% gieen salt 

8' 

65 85 

16 47 

83 53 

38' 

66 74 

25 02 

74 98 

!'• 

66 21 

25 45 

74 55 

2’' 10' 

68 90 

31 47 

68 53 

4" 

70 79 

36 28 

63 72 

23” 

71 34 

42 95 

57 05 

72” 

70 79 

42 88 

57 12 


(Ohe, I c) 


If a solution saturated with the green hexa- 
hyeirate below 32® is cooled, the decahydrate 
separates out, if the solution is saturated 
above 32®, both the decahvdrate and hexa- 
hydrate separate out on cooling (Olie, I c ) 
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Violet modification 

Solubility in H 0 at 25'’ 


25 g violet CrCls+bHisO and 10 com of a 
35% solution of green CrCl3+6H20 


Time 

Total Solu 
bilitv in % 

Composition of the 
sat solution 

% violet salt 

% green salt 

H/g hr 

65 49 

84 05 

15 95 

5 


S4 47 

15 53 

29 ‘‘ 


78 16 

21 84 

2 dys 

70 47 

73 19 

26 81 

4 


68 71 

31 29 

5 “ 

76 38 

60 66 

39 34 

5 d> s, 6 hrs 


60 36 

39 64 

6 dys 


65 10 

34 90 

8 

73 26 

65 80 

34 20 

10 


58 08 

41 92 

12 '' 

71 14 

41 40 

58 60 


(Olie, Z anoig 1906, 61 57 ) 


Solubility in H O at 25° 


25 g violet CrCls+6H20 and 10 g H^O 


Time 

Total Solu 
bility in % 

Composition of tho 
sat solution 

% Molet salt 

% green salt 

Vo hr 

61 99 

98 47 

1 53 

4 V 2 hrs 


96 70 

1 30 

1 dy 

63 88 

91 54 

cS 46 

2 


83 37 

16 63 

4 

70 68 

69 11 

30 89 

5 '' 


62 20 

37 80 

7 

72 11 

62 72 

37 28 

8 '' 


54 61 

45 17 

12 “ 


46 19 

51 61 

13 '' 


47 66 

52 14 

26 

70 62 

48 55 

51 45 


(Oho, / c ) 


-f-63^H20 Gieen modification 100 pts 
HiO dissolve 130 pts salt at 15° Sol in il- 
cohol (Recoura, C R 102 518 ) 
Grayish-blue modijiiation Very sol in 
H 2 O (Recouia, C R 102 548 ) 

-MOH 2 O Very deliquescent, melts in 
crystal H 2 O at 6-7° Veiy sol in H 2 O, alcohol, 
and ethyl acetate ('Godeffroy ) 

Easily sol in H 2 O, can be recryst from 
H 2 O Sol in alcoliol ind ether f Werner, B 
1906,39 1827) 


Green modification 

Solubilitv of green CrCls+l^H O in H 2 O i.t 
29° 

14 2 g CrCE+lOHaO and 2 5 g H 2 O 


Time 

Total 
solubil V 
m % 

Composition of 
the dissolved 
substance 

Solid phase 

% Molet 
salt 

% ffrten 
salt 

7' 

20 ' 

I" 56' 
4'- 30' 
24>> 
28'' 
29'' 
48" 
72" 

61 35 

62 46 
65 04 
67 41 
69 44 

67 59 
69 42 

68 69 

8 71 

9 90 
25 05 

32 90 
42 93 
31 78 

33 65 

42 17 

43 80 

91 29 
90 10 
74 96 

67 10 
57 07 

68 22 
66 36 
57 83 
66 20 

CrCE+lOI 0 

it 

a 

CrCl 3 + 6 H ► 
all dissolve 
CrCl,+ 10 I 0 
CrCl,+ 6 H ► 

it 


(Ohe, Z anorg 1Q07, 63 275 ) 


The composition of the hydrates form d 
byCrCL at different dilutions is calculat 1 
from deteimmations of the lowering of t c 
fr pt produced by CrCE and of the cc - 
ductivity and sp gr of 01*01 (Jon 

Am Ch T 1905, 34 310 ) 


Chromic glucmum chloride, C 1 CI 3 , Gl< ^ 
+H2O 

Sol in HO with docorn]) (Neumann, 

244 329 ) 


Chromic lithium chloride, C 1 CI,, 2LiCl - 

4H2O 

\eiy hygroseopie 

Sol in ice watoi but solution soon decoir 
Easily sol in ilcohed (Weinei, B 19( , 
34 1603 ) 

[Ci(OH2)CU1I 1 +4H2() 

Very hygioseopic Sol ni ie< cold H > 
and in ilcohol (Weinci, B 1901,34 160 


Chromic magnesium chloride, ( iC L, Mg( ^ 
H-H O 

Deeomp by II 2 O (Ncum um ) 

Chromic phosphoric chloride, ( rCb, PC 
Decomp b\ HO (Cionimhi ) 

Chromium platinum chloride 
See chloroplatmate, chromium 

Chromic potassium chloride, Cids, K< 
Decomp by H 2 O 

CrCIs, 2 KCI+H 2 O (Neumann, A 24 
329 ) ' 

CrCls, 3EC1 Easily sol m H O with c - 
comp (Fremy, 4 ch ( 3 ) 12 361 ) 
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Chromic rubidiimx chlonde, CrCls, 2RbCl+ 

H 2 O 

Decomp by H 2 O (Neumann, A 244 
329) 

Slowly sol in cold, rapidly sol in hot H 2 O 
with decomp (Werner, B 1901, 34 1603 ) 
CrCla, 3RbCl-f-8H20 Unstable Decomp 
by alcohol (Werner, B 1906, 39 1830 ) 


Chromic cupnc fiuonde, CrCuF6+5H20 
Can be cryst from HF+Aq (Higley, J 
Am Chem Soc 1904, 26 630 ) 

Chromic mckel fiuonde, CrFs, NiF +7H«0 
Somewhat more sol in H 2 O than CrFs, 
G 6 F 2 + 7 B 2 O (Petersen, J pr (2) 40 61 ) 


Chromic sodium chlonde, CrCls, NaCl 
Sol in H 2 O (Bei zebus ) 

CrCls, 3NaCl Sol in H 2 O (Berzelius ) 

Chromic tha l liu m chlonde, CrCb, 3T1C1 

Sol with decomp m H 2 O (Neumann, A 
244 329 ) 


Chromic potassium fiuonde, CrFs, 3KF 
Nearly insol in H«>0 (Christensen, J 
pr (2) 36 161 ) 

CrFs, 2 KF+H 2 O Nearly msol m H 2 O 
Sol m cone HCl-f-Aq (Christensen) 

Chromic sodium fiuonde, CrFs, 2NaF+H20 
(Wagner, B 19 896 ) 


Chromic chlonde ammoma 
See Cblorotetramme chromium chlonde 

Chromous chlonde hydrazme, CrCb, 
2N2H4 

Insol in H 2 O Sol in acids Insol m 
alcohol, ether and similar solvents (Traube, 
B 1913,46 1506 


Chromic thallous fiuonde, 2CrF3, 3T1F 
Sol m hot H 2 O, less sol m cold SI sol 
m HF (Ephraim, Z anorg 1909, 61 242 ) 

Chromic zme fiuonde, CrFs, ZnF2+7H20 
Can be cryst from HF+Aq (Bhgley, J 
Am Chem Soc 1904, 26 630 ) 

Colloidal solution is p^ectly clear 
(Blitz, B 1902, 36 4433 ) 


Chromic chlonde feme oxide 
FeaOs is easily sol in dil , difficultly sol 
in cone CrCls 4- Aq (Bdehamp A, ch (3) 

67 311 ) 


Chromous fiuonde, CrF 2 
SI sol in H O, hot H2SO4 or dil HNO3 
Sol in boiling HCl Insol in alcohol 
(Poulenc, C R 1893, 116 254 ) 


Chromic fluoride, C 1 F 3 
Pcifoctly sol in H 2 O (Berzelius ) 

Insol in liquid NHs (Gore, Am Ch J 
1898, 20 827 ) 

Insol in m( thyl acetate (Naiimanu, B 
1900, 42 i790), (thyl icetate (Naumann, 
B 1910,43 H4) 

+ IH 2 O Insol in HaO (Werner and 
Cost u h( sen, B 1908, 41 4243 ) 

+ U/^ir/) Sol in H O (Poulenc, C R 
1891,116 255 ) 

+bir O SI sol in II O (Wcrnei and 
Costuhisdi, B 1908,41 4242) 

-foiro VioUL niodijuation Vciy si sol 
inHaO Insol m ih ohol Sol in HCl, and 
1^011+ Vq (Tibiis, Gizz ch it 20 582) 

Chromium Z/ccc/fluonde, Cilc 

D( comp l)v 11 0 with evolution of heat 
(Berzelius ) ^ ^ //a. 

Correct (omposition is CiCil (Oliveri, 

Gazz (h it 16 218) 


Chromic cobaltaus fluoride, Crls, C 0 F 2 + 
7 H 2 O 

Easily sol in H 2 O (Petersen, J pr (2) 
40 60 ) 


Chromous hydroxide, CrOaHo 
Decomp by H 2 O, especially if hot (Pe- 
hgot, A ch (3) 12 539 ) 

Slowly sol in cold cone acids, even aqua 
regia, almost insol m dil acids (Moberg, J 
pr 43 119 ) 


Chromic hydroxide, CraOs, ojHsO, piobably 
CraOeHe 

Insol in H 2 O Easily sol m acids Easily 
sol in cold KOH, or NaOH+Aq, much less 
sol m cold NH 40 H+Aq, the presence of 
NH4CI has no influence upon solubihty 
in NH 40 H+Aq (Fresemus ) Insol in 
NH 40 H+Aq if it has been thoroughly 


cashed , , 

Insol inKCN+Aq, butsl sol inKCN + 
ECN+Aq (Rodgers, 1834 ) 

Gradually sol m dil FeClsH-Aq, aftei toee 
months, 2 mols CraOeHe are dissolved by 1 
mol FeCls without pptn of Fe OeHo (Be- 
champ, A ch (3) 67 296 ) n / 

A.lsl sol in CrCls + \q, m foui months, V/j 
mole Pt Hmsolved b\ 1 mol CrCls 


'B4champ ) , 1 . 

Sol in Cr(N 03 ) 3 +^q, and clear solution 
'ormed as long as 3 mols HNOa are prraent 
for 8 mols CrjOs (OrdwaA , Sill Am J (2) 

197) , ^ n , 

Chromic hydio\ide, pptd by alkali^ is 
easily sol in excess of the reagent, after bemg 
dried m a vacuum, howevei, it is insol in 
alkalies (Herz, Z anorg 1901, 28 344 ) 
Freshly pptd it is sol in aq alkali, but it 
IS readdv changed into a modification which is 
insol (Herz, Z anorg 1902, 31 352 ) 

The solubihty of chromic hydroxide in an 
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aqueous solution of red chromic chloride is 
not directly pioportional to the concentration 
of the latter — a basic chloride is probably 
formed (Fjschei, Z anorg 1904, 40 43 ) 
Not pptd in presence of Na citrate (Spil- 
ler ) 

Insol m amylamme+Aq, not pptd m 
presence of alkali tartrates, sugar, etc 
Cr 206 H 6 + 4 H 20 Difficultly sol in acids 
Cr 206 H 6 +H 20 Extremely hygroscopic 
Exists m a soluble modification, obtained 
by dialysis, solution can be diluted with pure 
H 2 O, but gelatinizes with traces of salts 
(Graham, Roy Soc Trans 1861 183 ) 
^Cr 202 (OH) Insol m boiling dil HCl-f- 

Cr 20 ( 0 H )4 (GuigneVs green) Scarcely 
sol in boilmg HCIH-Aq (Salvetat, C R 
48 295) 

Gmgnet gave formula as 2Cr203H-3H2O 


Chromochronuc hydroxide, Cr 304 , H 20 (*?) 

Shghtly attacked bv acids (Peligot, A 
ch (3) 12 539 ) 


hromous iodide, CrI 

Easily sol m H 2 O (Moissan, \ ch ( 5 ) 
26 401 ) ^ 


Chromic iodide, Crl 3 ('*) 

Insol m cold, sol in hot H 2 O, but no sepa- 
ration occurs on cooling (Berlin ) 

+9H O Hygroscopic Sol in alcohol and 
acetone Insol in CHCh (Higlev, J \m 
Chem So( 1904, 26 628 ) 

Chromous iodide hydrazme, CrI 2 N Hi 
^Traubc, B 1913, 46 1507 ) 

Chromium nitride, CrN 

Insol in dll acids ind ilk iIk s, (oiic 
lINOs, HCI 01 HI -f-Aq, (ven on luating 
Slowly sol in hot iqiii Kgij, 01 cold H SO 4 
Sol in cold solutions of ilkili hypoi hloiitcs 
fUfci, A 112 281 ) 

Insol in HCI, IINO 3 uid iqu i iclii 
(Icr 6 c, Bull So( 1901 (i)26 blS ) 

Unactid upon by uids at 01 dm uy t( mpci- 
itures (Sinits, Chcm Soc 1897,72 (2)33) 
CraN 2 Slowly attukid b> (onc UNO, 
ind by HNOj + HCI \ll othii n igdits u( 

without action (Hcndtison uid Oillctly, J 
Soc Chem Ind lOOS, 27 1S7 ) 

CrNj See Chromium azoimide 


Chromous oxide, CiO 
Insol inllNGaanddil H 2 S 04 -fAq 
Sol m HCI (loicc, Bull Soc 1901, (3) 
26 619 ) 


Chromic oxide, Cr 203 
When Ignited is nearly insol in acid^ ut 
dissolves in H 2 SO 4 by long boiling Ii ol 
in liquid HCI (Gore ) 

Insol in acetone (Fidmann, C C 1 19 
II, 1014 ) 

Solubility in (calcium sucrate-|-suga -f- 
Aq 

1 1 solution containmg 418 6 g sugar ad 
34 3 g CaO dissolves 1 07 g Cr 203 , 1 1 i u- 
tion contaimng 296 5 g sugar and 24 2 g lO 
dissolves 0 56 g Cr 203 , 1 1 solution coni in- 
ing 174 4 g sugar and 14 1 g CaO chssc es 
0 20 g Cr 203 (Bodenbender, J B 3 >6 
600) 

See also Chromic hydroxide 
+H 2 O The compound to which Bu en 
gave the formula CrsOs Insol m acids, ut 
easily attacked by HNO3 (F<^r^e, Bull )c 
1901, (3) 26 620 ) 


Chromochromic oxide, Cr 304 = Cr0, Crs * 
Known only in form of hydroxide, w ch 
see 

-I- 3 H 2 O Stable m dry air Decomj in 
moist air (Bauge, C R 1898, 127 552 ) 
Cr406, or CrsOe (^) Insol in acids c in 
aqua regia (Bunsen, Pogg 91 622 ) 

Not obtainable (Geuther, A 118 66 ) 
Formula is Cr O 3 +H 2 O (Force ) 


Chromium ^rzoxide, CrOs 
Dehquescent, and very sol in H 0 to 
form solution of H2Cr04 or H^Cr^O? 

Solubility in H O it t° 

t° 0'^ 15° 50° )° 

%CrO, t>2 0S 62^8 64 55 f 39 

(MyliUb ind I link, Gin K 3 1 1332 


Sit C r()j+ Vci < out nils if 

0° 20° 60° 

61 54 62 52 (>5 12Vr ( lOi 

(Koppol ind Blumc nth il / inoig 1907 >3 
228 1 


I he system CiOj— H () liis been stu cci 
it temp tioni ()°to— 74° In the limi oi 

conoentr it ion invc stig itcnl from 0 — 71 % 
CKIa, no hydiato of Ci*0{ ciyst from he 
aq solution (Krcminn, M 1911,32 62 
Sat CrOj+Aq ( ontains it 

82° 100° 115° 

6 b 67 4 68 4% C 1 O 3 

(Kromann, M 1911, 32 620) 
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Solubility m H 2 O at° 


t® 

% by wt CrOa 

Solid phase 

-0 9° 

3 6 

Ice 

-1 9 

7 8 

t( 

-3 7 

11 5 

ti 

-4 8 

14 1 

it 

- 10 95 

24 9 

it 

-11 7 

25 2 

it 

-18 75 

33 5 

a 

-25 25 

39 2 

it 

-43 5 

49 1 

it 

-60 

53 3 

it 

-20 

61 7 

Cr03 

0 

62 24 

it 

+24 8 

62 88 

ti 

40 

63 50 

it 

65 

64 83 

ti 

90 

68 5 

it 

122 

70 7 

t 

193-196 

100 

it 


Buchner and Prins, Z phys Ch 1912, 81 
114) 


gi of CrOa+Aq at t® 


t® 

gr 

% CrOi 

16 0 

1 0606 

8 25 

18 0 

1 0679 

S 79 

14 5 

1 0694 

8 79 

19 5 

1 0957 

12 34 

19 0 

1 1569 

19 33 

20 9 

1 20269 

31 83 

20 1 

1 20264 

31 83 

12 0 

1 20714 

31 83 

35 0 

1 20940 

32 59 

18 6 

1 21914 

32 59 

15 2 

1 22106 

32 59 

9 7 

1 22IS4 

32 59 

22 0 

1 1441 

37 77 

19 2 

1 )44S 

37 82 

22 0 

1 mi() 

37 S> 


1 7()2S 

(>2 23 


(/(HnovN l»ogg 143 474 ) 


^]) gr of ( II CiOj+AciJ M = 

accoiding to M( n<l( I( jdf at 1')°, Z=u 
cording to /(ttnow, ( ildilitcd by (roi 
lich (/ mil 27 i(i()) 


CrOt 

M 


/ 

C rO, 


M 


/ 

5 

1 

036 

1 

0 37 

35 

1 

324 

1 

312 

10 

1 

076 

1 

07() 

40 

1 

383 

1 

373 

15 

1 

119 

1 

US 

45 

1 

445 

1 

440 

20 

1 

166 

1 

162 

50 

1 

510 

1 

512 

25 

1 

215 

1 

208 

55 

1 

579 

1 

587 

30 

1 

268 

1 

258 

60 



1 

656 


B -pt of CrOs+Aq at ord pressure 


B pt 

G CrOa in 100 g of the solution 

102° 

10 81 

104 

24 08 

107 

36 47 

110 5 

45 15 

116 

54 56 

120 

61 54 

127 

71 24 sat solution 


(Koppel and Blumenthal, Z anorg 1907, 63 
254) 


Sol in H2SO4, the solubility is least when 
the acid contains 66 % H SO4 (Schrotter), 
84 5% H2SO4 (BoUey) 

Very sol in H0SO4 of 1 85 sp gr SI sol 
in cold KHS04-bAq (Fntzsche ) 

The statement that CrOs is insol in acids 
IS incorrect 2 85 g f ignited) are sol in HNOa 
to the extent of 2 58 g 0 81 g (ignitedl are 
sol in HNO3 to the extent of 0 77 g (Jovit- 
schitsch, M 1909,30 48 ) 

Practically insol in POCI3 (Walden, Z 
anorg 1910, 68 312 ) 

SI sol in liquid NH 3 (Franklin, Am Ch 
J 1898, 20 827 ) 

Sol in alcohol with decomp 
Sol in anhydrous ether 
Sol in acetic anhydride (Fry, J Am 
Chem Soc 1911, 33 ^ 

Sol in acetone (Ng 

Sol in benzonitrile j ^ 

47 , 1369 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Difhcultly sol in ethyl acetate (Nau- 
minn, B 1910, 43 314 ) 

Chromium oxide, Cr 609 = 2Ci O 3 CrOj 
Ci,0, =3Ci20., 2CiOs 
CrO =CuOs, CrOj 
CifO,2=CiO,, 3CrO, 

CifiOu^Cr^O,, 4 C 1 O 3 
^S(( Chromate, chromium 

Chromium pr/ oxide, Ci 0 ^{^) 

Moie bol in ethci thin in HO Pthii 
solution IS sonic wh it niou st ibh thin iqiu- 
ous solution (Abchoff, J })i 81 401) 

I 01 null i IS CiO HO (Moissin C R 
97 %) 

Chromium /id oxide ammonia, CK>i, ^NH^ 
Sol in II O with p u ti il d( < onij) 

SI sol in NFr,OH+ \q 
Sol with d((oni}) in 20^/ i((ti( u id 
(llofnunn, B 1905 38 I()(>0 ) 

Chromium ^droxide potassium cyanide, 
C 1 O 4 , iIvCN 

Sol in H O Insol in othei ordin xry 
solvents (Wieclo, B 1899, 32 , 181 ) 
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CHROMIC OXYCHLORIDE 


Chxoimc oxychlonde 

From Cr 203 Sol in H 2 O as long as 1 mol 
CrCls IS present for 2 mols Cr206H6 (Ord- 
way, Sill Am J (2) 27 197 ) 

Cr 203 , 2CrCl3 Sol in H 2 O (Kletzinsky, 
Zeit Ch 1866 277) 

Cr20s, CrCl 3 =CrOCl Anhydroub, Only 
partly sol in H 2 O 

+3H O Very deliquescent, and sol in 
H 2 O (Peligot ) 

CraOs, 4CrCl3+6H20 = Cr20Cl4+2H20 

(Peligot, J pr 37 38 ) 

+9HoO = Cr20Cl4+3H20 Sol in H 2 O 
(Moberg), =Cr2(0H)2Cl4+2H20 (Schiff, 
4 124 157) 

CraOs, 7CrCls = CrsOCL Very sol mHaO 
with decomp (Besson and Fourmer, C R 
1909,148 1194) 

CroOs, 8CrCl3+24H20 Sol m H 2 O (Mo- 
berg) , -Cr2(OH)Cl6+4H 0 (Schiff, I c ) 
(CrOo) 3 Cl 2 (Pascal, C R 1909, 148 
1464) 

CraOgCL Insol m H 2 O (Pascal, C R 
1909,148 1464) 

From CrOs 

See Chromyl chlonde 

Chromic oxychlonde potassium chlonde, 
CrOCls, 2KC1 
Decomp in the air 

Sol in cone HCl without decomp (Wein- 
land, B 1906, 39 4043 ) 

Chromic oxychlonde rubidium chlonde, 
CrOCls, 2RbCl 
Decomp in the air 

Sol in cone HCl without decomp (Wein- 
land, B 1906, 39 4045 ) 

Chromium oxyfluonde, CrOaFa 
See Chromyl fluonde 


Chromium phosphide, CrP 
Insol in acids, but a tiace dissolves in 
aqua legia Insol m HF+Aq (Berzehus ) 
Not attacked by acids or by aqua regia 
(Grangei, C N 1898, 77 228 ) 

Insol ID all acids except a mixture of HNO 3 
and HF (Maronneau, C R 1900, 130 
658) 

Insol in mineral acids (Dieckmann, Z 
anorg 1914, 86 295 ) 

Insol in aqua regia (Granger, C R 
1897, 124, 191 ) 

Cr P 3 Insol in mineral acids (Dieck- 
mann Z anorg 1914, 86 295 ) 

Chromous selemde, CrSe 
(Moissan, C R 90 817 ) 

Chromic selemde, CrsSes 
Insol in H O (Moissan, C R 90 817 ) 


Chromic potassium selemde, KoCr2Se4 
Insol in HCl Easily sol m cone HN 3 
(Mdbauer, Z anorg 1904, 42 451 ) 

Chroimum silicide, Cr 2 Si 
Sol in fused KNO 3 , insol m cold HCl d 
aqua regia 

Insol in HF+Aq (Moissan, C R 18 i, 
121 625 ) 

CrSi 2 Sol in HF Insol in HCl i d 
aqua regia (Chalmot, Am Ch J 1897, ) 

69) 

Cr3Si2 In^,ol in dil HCl, sol m wa n 
cone HCl and in HF, insol in HNOs i d 
H2SO4 (Lebeau, C R 1903, 136 1330 ) 
CrsSi Sol in HF, insol in other aci 5 , 
sol in fused KOH and fused alkali nitra s 
and carbonates (Zettel, C R 1898, 1 > 
834) 

Chromous sulphide, CrS 
Insol in H 2 O or K 2 S+Aq (Peligot ) 
Easily sol in acids (Moissan, C R ) 
817) 

Sol in cold cone acids 
Sol in molten alkaliob (M our lot, C 
1895, 121 944 ^ 

Mm Dauhrehte 

Chromic sulphide, Cr^Sj 
Insol in H 2 O or alkali sulphides + Aq I 
attacked by HCl+Aq (W Muller, Po 
127 404) 

HNOs+Aq decomposes 01 not iccordj g 
to method of picpaiation P isilv decon 
by aqua regia 

Insol in caustic alkalies + Vcj 
Insol in K S+Aq (Bti/olius ) 

Chromochromic sulphide, CrjSi, ==CrS, 
CriSs 

Insol in HO, RU, oi dil II SO4+ ^ 
Easily sol inlIN()3+\q (Gi<)g(r,W A 
81 ( 2 ) 5H ) 

Chromic zinc sulphide, Ci /nS, 

(Grogci W A ISSO, 81 )U ) 

Chromicyanhydnc acid 

Cadmium chromicyamde, ( d.K K( N),| 
Readily sol in in (\c(ss of KCN and i 
NH 40 H+Aq Dcroinp by (onc IK , 
HNO 3 01 H 2 S ()4 Slowly (l((omp by (o , 
rapidly by hot dil HCl, HNOi, or HjSf 
Quickly dissolve d by aqii i i ( gi i Decon 
by boiling with N i^Oj, by N lOH+Aq a I 
by Na 2 C 03 +Aq Slowly dc ( ornp by boili ; 
acetic acid (Cruser ind Miller, J A 
Chem Soc 1906, 28 11 36 ) 

Cobaltous chromicyamde, CoslCi (CN)6] 

Sol m cold, readilv sol m hot cone H 1 
or H2SO4 SI sol even in boihng cor 
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Slowly sol m cold dil HjSOi, HCl 
oi HNOa Readily sol m boiling dil HCl or 
H SO4 Decomp but not entirely dissolved 
by aqua regia Readily sol m an excess of 
NH4OH, NaOH or 
Na2C08i-A.q Decomp by boiling with 
Na202 Insol in cold or boiling acetic acid 
(Cruser and Miller ) 


Lithium chronusulphocyainde, 
Li3Cr(SCN)64-HoO 
Extremely dehquescent (Osann ) 

Rubidium chromisulphocyamde, 
Rb3Cr(SCN)6+4H20 

Appreciably less sol in H2O and alcohol 
than the K salt (Osann ) 


Cuprous chromicyaiude, Cu»Cr(CN)6 
Sol m KCN, cold cone or boihng dil 
HNOa+Aq Slowly sol in cold cone H2SO4, 
still more slowly sol indil H2SO4 but rapidly 
sol in hot dll and cone H2SO4 Readilv 
decomp by aqua regia Decomp by dil 
or cone HCl, slowly going into solution m 
the cold, but quickly on boiling (Cruser 
and Miller ) 

Cupnc phromicyamde, Cu3[Cr(CN)6]2 
Slowly sol in cold dll HCl, HN03orH2S04 
on boiling the first two readily dissolve it, 
but the H SO4 dissolves it only slowly Sol 
in aqua legia or cold cone H2SO4 Readily 
sol in cold or hot cone HCl Decomp by 
cold, dissolved by boiling HNO3 Decomp 
by boiling Na20 2 +Aq Decomp byNH40H, 
NaOH or Na2C03+Aq Readily sol in 
ill excess of KCN +Aq lasol in cold acetic 
icid fCrusoi and Miller) 


Chromocyandne acid, H4Cr(CN)6 
Decomp rapidly on aar Sol in H2O 
(Moissan, A ch (6) 4 144 ) 

Potassium chxomocyamde, K4Cr(CN)6 
Very sol m H2O, 100 pts H2O dissolve 
32 33 pts at 20 ° Much more sol in hot 
H2O Insol m alcohol, ether, benzene, or 
chloroform (Moissan, A ch (6) 4 136 ) 
Above salt was K8Cr(CN)6 (Christensen ) 
+3H2O (Christensen, J pr ( 2 ) 31 166 ) 

Chromoiodic acid, CrOs, HIO3+2H2O 
Dehquescent (Berg, C R 104 1514 ) 

Ammomum chromoiodate, CrOs, NH4I03H- 
HoO 

Moderately sol in H 0 (Berg ) 


Nickel chronucyanide, Ni3[Ci(CN)6]2 
Slowly sol m cold, readily sol in hot dil 
HCl, HNO3 01 H2SO4 Slowly sol in cold, 
Kadilv sol in hot cone H2SO4, HCl or 
UNO 3 Slowly dccomp by cold, lapidly 
by boihng iqua icgia Readily sol in excess 
of KCN Sol iiiNH40H+A.q Decomp by 
^ lOH, i ( (){+Aq OI NaiOj + 'Vq Insol 
in (old si sol in boiling ifitic icid (Cruser 
ind Milloi 


Lithixun chromoiodate, C1O3, L1IO3+H0O 
Very sol in H2O (Berg ) 

Magnesium chromoiodate 
Sol m H 0 (Berg ) 

Potassium chromoiodate, CrOs, KIO3 
Sol inHO (Berg) 

+H20=KCrIH207 SI decomp bj H2O 
(Blomstrand, J pr ( 2 ) 40 331 ) 


Potassium thallous chromicyamde, 
K2llCi(CN), 

(iMsdicr ind B( n/i in, Ch / 1902 , 26 50 ) 

Thallous chromicyamde, 1 bCi (CN)f 

1 iwily sol in HO (lusclui xnd Bonzian, 
Ch Z 1902,26 50') 


Silver chromoiodate, C1O3, AglOs 
bl attacked by cold, lapidly decomp by 
hot HO (Berg,C R 111 42 ) 

Sodium chromoiodate, CrOa, NalOs+H O 
Very sol in H^O (Berg ) 


Zinc chromicyamde, Zn,l( i(CN)fl 

Insol in II 0 Sol in (X(CbS of NH4OH, 
\ lOH ind K('N+Aq IXfomp byNaCOs 
-fVq Sol in (old dil HCl Slowly sol 
in dll II SOi ind in dll HJSO3 By boiling 
with dll Kids i ( 1 ( 11 solution is quickly 
obtumd (Crusd, Dis&irt 1906 ) 

Chromisulphocyanhydnc acid 

Caesium chromisulphocyamde, 

Cs3Cr(SCN)G+2H20 

Less bol in HjO than K salt (Osann, 
Dissert 1907 ) 


Chromosulphocyanhydnc acid 

Sodium chromosulphocyanide, 

Na3Ci(SCN) +10, 01 IIH 0 
Unstable 

Decomp by H 0 (Koppel, / inoig 
1905 , 46 360 ) 

Chromosulphunc acid, H->Cr (b04)4 
Sol in H2O in all propoi tions, but solution 
IS easily decomp on standing 01 boiling 
(Recoura, Bull Soc ( 3 ) 9 586 ) 

H4Cr2(S04)6 As above 
H6Cr2(S04)c above 
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CHROMOSULPHATE, AMMONIUM 


Ammomum chromosulphate, 

(NH4)2Cr2(S04)4+5H20 
Sol in H2O after a few minutes (Recoura ) 

Chromium potassium chromosulphate, 

[Cr2(S04)3Cr04]K2,rCr2(S04)3(Cr04)2]K:4, 
and [Cr2(S04)3(Ci^4)3lKc 
Sol m H2O (Recoura, Bull Soc 1897, (3) 
17 934) 

Potassium chromosulphate, K 2 Cr 2 (S 04 ) 4 + 
4H2O 

Sol m H2O m a few minutes (Recoura, 
Bull Soc (3) 9 590 ) 

Sodium chromosulphate, Na 2 Cr 2 (S 04 ) 4 + 
IOH 2 O 

As K salt (Recoura ) 

Chromotelluric acid 

Ammomum chromotellurate, 

2(NH4)20, 4Cr08, Te03 
Sol inHaO (Berg, C R 1911, 162 1588 ) 

Potassium chromotellurate, 

2K2O, 4Cr03, TeO 

SI sol in cold H2O without decomp 
Sol in boiling H2O (Berg, Bull Soc 
1911, (4) 9 583 ) 

Chromous acid, H2Cr204 = Cr203, H2O 
Chromic hydroxide shows slightly acid piop- 
erties, and salts corresponding to the above 
acid are known 

Aluminum ferrous magnesium chromite 
(chrome iron ore), (Fe, Mg)0, 

(Cr , ADCs 

Insol in H 2 O 01 acids, even i mixtuu of 
H 0 SO 4 and HI (Ebelrnen ) 

Barium chromite, BaCi 0^ 

Insol in HO (Gcibtr Bull boe (2) 27 
43b ) 

Barium letra chromite , BaO 4Ci 0^ 

Undecoinp by steam at nel he it insol 
in HCl, H b 04 , IINOa, sol in fusenl 1x011 + 
KNOi doeomp in the iir (Duf lu C R 
180(), 122 1121 ) 

Cadmium chrcmite, CelC i ( >4 

Not atUe keel })y leieis (Viuel C H 109 
142) 

Calcium chromite, C aCi 04 
Inseil in HO fOciber, Bull Soe (2) 27 
436) 

Inseil in HCl, HF HNO 3 , H 2 S() 4 , sol in 
gaseous HCl md HI at red heat, sol in 
fused KOH, KNO 4 , KCIO 3 , K 2 CO 3 (Dufau, 
C R 1895, 121 690 ) 


2CaO, Cr 203 Insol m H O. KOH, e 
NH 40 H+Aq, slowly decomp by H 2 CO 
or M 2 C 03 +Aq, msol in sugar solutioi 
(Pelouze, A ch (3) 33 9 ) 

4CaO, Cr 203 Attacked b’v H 0 (Moi 
san, C R 1894, 119 188 ) 

Cobaltous chromite, CoCr20 

(Elliot, Dissert, Gottingen, 1862 ) 

Cuprous chromite, GU 2 O, QroOs 
Insol inHN 03 +Aq(sp gr 1 4) (Wohie 
Z phys Ch 1908, 62 445 

Cupnc chromite basic, 5CuO, 4Cr20 
(Wohler, Z phys Ch 1908, 62 445 ) 

Cupnc chromite, CuCr 204 
Not attacked by HNOa+Aq (Persoz, ^ 
ch (3) 26 283 ) 

Not attacked by cone HCl 
Insol in dll acids (Wohler, Z phy 
Ch 1908, 62 446 ) 

CuO, SCviOs (Rosenfeld, B 1879, 1 
958) 

Glucmum chromite, GlCr 204 
Insol in H O (Mallard, C K 106 1260 

Iron (ferrous) chromite (chrome iron ore) 
See Chromite, alummum ferrous magne 
Slum 

Iron (ferrofemc) chromite, I l( ), I c O3, Cr20 
Not attacked by HCl+Vq (Ebelmen 

Iron (ferrous) magnesium chromite 

Insol in HCl+Aq Sfindy ittackcd t 

HSO 4 

Lead chromite, PbCi^Oi 

Ppt Insol III KOll-f \(i (Chiri(( 
C R 43 927 ) 

Lithium chromite, I j^Ci (), 

V(iy si sol in Kids (\\(\})(ig, C ( 

1906 II ) 

Magnesium chromite, MgC 2C 1 <)i 

Insol in irO (Nuhols Sill \ni J ( 
47 It)) 

MgCi Oi Insol in Kids 01 ilkilus, ( 
CLpt boiling II SO, (S( h\\« il/( I, f pi 3 
259 ) 

Could not l)( obtiiiKil (\iiid, Bull So 
(i) 6 9i4 ) 

I i ily itti(k((l l)y boiling II S() 4 +A( 
less ( isil\ b> IK 1 or III h V(i not 1 


txdtd hj bdiliii}!; 
123 SS(. ) 

UNO, 

(l)iifiii, ( 1 

2M^(), Cl 0 , 
(Nk hols ) 

Insol 111 

11 0 01 icid 

5Mg(), 4CrOj 

C R 112 100 j) 

Insol in 

Kids (Vian 

? MgO, iCW) 

As ibov( 

(V ) 
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Manganese chxonute, MnCr204 

Entirely insol acids (Fbelmen, A 
ch (3) 33 44 ) 

Zmc chromite, ZnCi 204 

Insol in acids and alkalies (\iard, C R 
109 142) 

4-a;H20 (Chancel, C R 43 927 ) 

3ZnO, 2Cr203 As above (Viard, C R 
112 1003 ) 

6ZnO, SCviOz As above (V ) 

8ZnO, 3Cr Og (Groger M 1904, 26, 

520) 

Chromovanadic acid 
Ammomum chromovanadate, 2(NH4)20, 
2Cr03, V206H-7H20 
Sol in H2O (Ditte, C R 102 1105) 

Chromyl amide, Cr02 (NH2)o 
Sol in H 0 (Ohly, C N 1899, 80 134 ) 

Chromyl siz2>chlonde, (Cr02)6Cla 

Deliquescent, sol m H2O with decomp , 
insol in dry ether (Pascal, C R 1909, 
148 , 1463 1 

Chromyl chlonde (chlorochromic acid) 
CrOaCl 

Decomp by HiO with evolution of much 
heat Sol in glacial acetic acid without de- 
composition 

Sol in CCI 4 , CfHo, (mol wt det ) (Oddo, 
Gazz ch It 1899, 29 (2) 318, Chem Soc 
1900, 78 ^2) 75 ) 

Tnchromyl chlonde, CrtOfCb 

Deliquescent Sol in HO with gradual 
decomposition Sol in cone HCl-fAq 
(Thoipc, Chcin Soc (2)8 U) 

Scarcely sol in C S 

Sol in ilcoliol 111(1 (tli( I (Riwson, C N 
1889 69 1S5 ) 

Chromyl chlorides 
Fmm C r Oi 

See Chromium oxychlorides 

Chromyl chloride nitrogen h /roxide, 
CifCUOv, 2N() 

Sol in H O wit li (l( ( onip (lliomis, C R 
1S99, 129 S2S ) 

Chromyl fluoride, CiO I* 

D(comp by II 2 O with (\olution ol heat 
(Olive 11 , Gi// ch it 16 21S ) 

Clay 

See Silicate, alummum, \l 2 O 3 , S 1 O 2 + 
2H 0 


Cobalt, Co 

Not attacked b} H 2 O 
Sol m dll HCl, or H SO 4 , 01 HNOg+4(i 
Cone hot H 2 SO 4 , and HNO 3 decomp with 
evolution of SO 2 or NO gas 
Exists also m passive state See Iron 
(Nickles, J pr 61 186 ) 

Sol in cone K0H+4q when m finely 
divided state (Winkler, J pr 91 211 ) 

Sol in NH 40 H+ 4 .q in presence of au 
(Hodgkinson and Bellairs, C N 1895, 71 73 ) 

Cobalt ammonia compoimds 

See — 

Anhydrooxycobaltamme compounds, 

[Co(NH,)J»[g[QgJx4 

Bromotetramine cobaltic compounds, 
BrCo(NH3)4X2 

Bromopurpureocobaltic compounds, 

BiCo(NH3)5X2 

Carbonatotetramme cobaltic compoimds, 
(C03 )Co(NH3)4X 

Chlorotetramme cobaltic compounds, 
C1 Co(NH3)4Xo 

Chloropurpureocobaltic compounds, 
C1 Co(NH3)5Xo 
C roceocobaltic compounds, 
Co(NH8)4(N02)2X 

Becamme cobaltic sulphite, 
C02(NH3 )io(S08)3 

Di amin e cobaltic mtntes, 
Co(NH3)2(N02)4M 

Dxchrocobaltic compounds, Co(NE 3 )sX 5 
Flavocobaltic compounds, 

(N02)2Co(]NH3)4X 

Fuscocobaltic compounds, 
(OH)Co(NH3)4X2 

lodotetramme cobaltic compounds, 
IC0(NH3)4X2 

Luteocobaltic compoimds, Co(NH 3 ) 6 Xs 
Melanocobaltic compounds, 

[Co(NH3)3C1 ]2, NHoCl 
Nitratotetranime cobaltic compounds, 
(N03 )Co(NH 3)4X2 
Nitratopurpureocobaltic compounds, 
(NO)3 Co(NH3)5X 

Nitntocobaltic compounds, 

(NO )Co(NH 3)6X 
Octamme cobaltic compounds, 

Co (NHals X, 

(=Tetramme cobaltic compounds, 
Co(NH3)4X3 

Oxycobaltamme compounds, 

Co (NH3),„(00H)X4 
Praseocobaltic compounds, Co(NH3)4A2 
Purpureocobaltic compounds, 
Co(NH2)6X3 

Roseocobaltic compoimds, 
Co(NH3)6(OH2)X3 

Sulpbatotetramme cobaltic compoimds, 
(S04)Co(NH3)4X 

Sulphatopurpureocobaltic compoimds, 

(804)Co(NH3)5X 
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COBALT ARSENIDE 


“ Tetramine cobaltic ” compotmds, 
Co(NH8)2X3 

]^thocobaltic compotmds 
(N02)Co(NH8)fiX2 

Cobalt arsemde, CoAs 
As Co 8 As 2 (Ducelliez, C R 1908, 147 
425) 

CoAs 2 As Co 8 As 2 (Ducelliez, C R 
1908, 147 425 ) 

C 02 ASS As C 03 AS 2 (Ducelliez, C R 
1908, 147 425 ) 

C 08 AS 2 Very si attacked bv hot cone 
HCl, less by H2SO4 Easily sol in HNO3 
and aqua regia SI attacked by fused al- 
kahes and alkah carbonates (Ducelliez, 
C R 1908, 147 425 ) 

CoAss Mm Slutteru(kte Sol in HNOa 
+Aq, with separation of As20s 

Cobalt arsemde sulphide, C 0 AS 2 , C 0 S 2 
Mm Cobaltite Sol m HNOs+Aq, with 
separation of S and AS 2 O 3 

Glaucodote Completely sol m HNO 3 + 
Aq 

Cobalt azoimide, basic, Co(OH)N 3 
Insol m H 2 O 

Sol mHNs+Aq (Curtius, J pr 1898,(2) 
68 300) 

Cobalt potassium azoimide, KN 3 , Co(N 3)2 
Sol mH 20 ,Aq solution decomp onboihng 
(Curtius, J pr 1898, ( 2 ) 68 301 ) 

Cobalt bonde, C 02 B 

Attacked by HNO 3 (Jassonneix, C R 
1907, 146 240 ) 

CoB Decomp by moist air and by al- 
kali mtrates, chlorates, hydroxides and car- 
bonates, decomp by steam at red heat and 
by acids (Moissan, C R 1890, 122 425 ) 
Not attacked by HCl, lapidly attacked 
by HNO3 Not attacked by chi but decomp 
by cone H 2 SO 4 Rapidly attacked by aqua 
legia (Moissan, A ch 1890,(7) 9 272) 

C 0 B 2 (Jassonneix, C R 1907, 146 241 ) 

Cobaltous bromide, C 0 B 12 
Deliqucsrent Sol in H 2 O, aholiol, and 
ether 

Sat CoBii+Aq (outains at 
59° 75° 97° 

b0 7 00 8 0 bl%CoBi 

<Etaid, A ch 1S94, (7) 2 542 ) 

Nearly msol in isBis (Walden, Z anorg 
1902, 29 374 ) 

Sol inSOiCKOH) (Walden) 
bol in quinoline (Beckmann and Gabel, 
Z anorg 1900, 61 230 ) 

Ig CoBr 2 is sol in 9 74g methyl acetate 
at 18° Sp gr 18°/4° of sat solution = 1 013 
(Naumann, B 1909, 42 3792 ) 


Difficultly sol m ethyl acetate (Na 
mann, B 1910, 43 314 ) 

Sol m acetone (Eidmann, C C 189 , 

11 1014, Naumann, B 1904, 37 4328 ) 

Mol weight determmed m p 3 n:idir 

(Werner, Z anorg 1897, 16 24 ) 

+2, and 6 H 2 O (Hartley, Chem Soc ( ) 

12 214) 

Cobaltous hydrazme bromide hydrazm , 
2 CoBr 2 , 4 N 2 H 4 HBr, N 2 H 4 (^) 

Sol in H 2 O with decomp (Ferratini, C 
1912 1613) 

Cobaltous mercunc bromide, basic, 

CoBrs, HgBra, 6 C 0 O+ 2 OH 2 O 
(Mailhe, A ch 1902, (7) 27 369 ) 

Cobalt stannic bromide 
See Bromostannate, cobalt 

Cobaltous bromide ammoma, CoBr 2 , 6 NHa 
Sol m H 2 O with lesidue of cobalt hydro 
ide (Rammelsberg, Pogg 66 245 } 

Cobaltous bromide hydrazme, CoBr 2 , 2 N 2 E 
Decomp by boilmg with H 0 (Fianzc , 
Z anorg 1908, 60 270 ) 

Cobalt carbonyl, Co(CO )4 
Insol m H 2 O More 01 less sol in CS 
ether, alcohol and Ni(CO )4 Relative 
stable with non-oxidizing acids Quick 
decomp by oxidmg acids (Moud, Hit 
and Cowap, C N 1908, 98 105 ) 

Cobaltous chloride, CoCl 
Deliquescent Sol in II O with c volutic 
of heat 100 pts H O dnsolvc 4> >])ts CoC 
at 0° (Ingrl, V (h (b) 17 ) 


100 pts sit CoCl + Vq at 1 ° (ontiin pt 
CoCl 
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(ht Lid, ( K 113 ()99 ) 


bp gi of (\)C1 + V(i ( out uniiig 
5 10 12 20 25C(N)C1 

1049b 1 0997 1 1579 1 2215 1 ^002 
Sat solution, I i()l ’J 
(hi in/ J ])] (2) 6 2St ) 

bp gi of CoCl + Vq containing 111 1000 1 
H 2 O, g CoCl d-bir O 
119 g ( = mol ) 23S rW 47() 594 

1 055 I 101 1 141 1 177 1 2C 

833 952 1071 1190 

1 238 1 264 1 287 1 309 
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Contaiiung g C 0 CI 2 (anhydrous)— 

65 g ( = mol ) 130 195 260 325 390 
1 058 1 112 1 164 1 213 1 260 1 304 

(Gerlach, Z anal 28 466 ) 

fep gr of CoCl 2 +Aq at room temp con- 
taimng 

7 97 14 858 22 27% C 0 CI 2 

1 0807 1 1613 1 2645 

(Wagner, W Ann 1883, 18 267 ) 

Sp gr of CoCl 2 +Aq at 20® containing M 
g mols of salt per liter 

M 0 01 0 025 0 05 0 075 

Sp gr 1 001159 1 003052 1 006065 1 009190 


M 010 
Sp gr 1012386 


0 25 
103049 


0 50 0 75 

1 05492 1 09118 


M 10 15 20 

Sp gr 1 11847 1 17502 1 23637 

(Jones and Pearce, Am Ch J 1907, 38 711 ) 

Sp gi of CoCL+Aq at 25® 


Concentration of 
CoCl -fAq 


1 — normal 
Vo- “ 


Vs- 


(i 


&P gr 


1 0571 
1 0286 
1 0144 
1 0058 


(Wagnei, Z phys Ch 1890,5 37) 
C 0 CI 2 


Solubility m HC1+ \q at 0° 




C 0 CI 2 in mgs in 10 com of solution 
HCl == rnols HCl in mgs in ditto H 2 O 
-g H 2 O 


CoCl 

J 

IKl 

CoCl 

+HCI 

Sp gr 

HO 

62 4 

0 

62 4 

1 343 

9 36 

58 525 

^ 7 

62 2 

1 328 

9 34 

50 8 

n 45 

62 25 

1 299 

9 27 

37 25 

>5 2 

62 45 

1 248 

9 13 

12 85 

55 0 

67 85 

1 167 

8 46 

4 75 

74 75 

79 50 

1 150 

12 0 

104 5 

116 5 

1 229 

7 5 

25 0 

139 0 

164 0 

1 323 



100 g formic acid (95^ c) dissohc 62 g 
CoCl at 20 2® ( \schan, Ch Z 1013, 37 

1117 ) 

Ig CoCL IS sol m 27 Ig metb>l acetate 
at 18® Sp gr 18®/4®ofsat solution =0 938 
(Naumann, B 1909, 42 3791 ) 

Difficultly sol m ethvl acetate (Nau- 
mann, B 1910, 43 314 ) 

100 pts acetone dis^lve 8 62 pts anhy- 
drous C 0 CI 2 (Krug and Elroy, J ^al 
Ch 6 184) 

0 08 pts sol m 100 pts ethvl acetate at 14® 

0 26 “ 100 '' 79® 

9 11 “ » “ 100 acetone “ 0® 

9 28 “ “ “ 100 “ “ 22 5® 

(Laszczynski, B 1894,27,2286) 

Sol m acetone (Eidmann, C C 1899, II 
1014) 

1 g C 0 CI 2 IS sol m 36 4 g acetone at 18® 
Sp gr of sat solution IS® /4®=0 825 (Kau- 
mann, B 1904, 37 4334 ) 

100 g acetomtnle dissoh e 4 08 g CoCU at 
IS® (Naumann and Schier,B 1914,97 249 ) 
Sol m qumohne (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

Solubihty in o\ridme at t° 


G CoCl sol in 
100 g p\’ndinej 


(Engel, A ch (6) 17 355 ) 

Insol m liquid NH3 (Inanklin, Am Ch 
J 1898, 20 827 ) 

Sol m alcohol 

bat solution in alcohol (0 792 sp gr ) con- 
tains 23 66 % C 0 CI 2 and has sp gr = 1 0107 
(Winkler, J pr 91 209 ) 

Very sol m ether , 

100 pts absolute ether dissolve only 0 021 g 
C 0 CI 2 (Bodtker, Z phys Ch 1897, 22 
511) 


-50 3 
—45 0 
-30 0 
—19 6 
—10 0 
0 

+23 0 
25 0 
34 6 
37 6 
44 6 
47 2 
ol 0 
55 0 
60 0 
64 2 
68 C 
74 8 

78 2 

79 8 
88 0 
96 5 
98 8 

106 0 

no 0 


Solid phase 


0 4200 
0 4204 
0 ^22 i 
0 4227 
0 432Q 
0 4326 
0 572 
0 578 
0 755 
0 760 
0 9o9 
029 
P2 
206 
342 
483 
597 
079 
3o0 
1 488 
397 
817 
8 Sb2 
14 340 
16 500 


CoCl , bCsH^N 


I i 


CoCl , 4C,H \ 


CoCl >C HsX 


CoCl 


(Pearce and Moore, -Vm Ch J 1913 60 226 ) 

Mol weight determined m piperidine, 
and pyTidme erner Z anorg 1S07, 16 
18 and 23 ) 

Sol in urethane (Castoro, Z anorg 
1899, 20 61 ) 

+H2O 
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COBALTOUS HYDRAZINE CHLORIDE 


-f2H20 Very deliquescent (Bersch, 
J B 1867 291 ) 

17 16 pts sol m 100 pts acetone at 0° 
17 06 “ 100 '' “ '' 25° 

(Laszcz3aiski, B 1894, 27 2287 ) 
+4H2O Deliquescent (Bersch ) 
-I-6H2O Not deliquescent Easily sol 
in H2O 

Solubibty of CoCl2-f-6H20 m ethyl alcohol 
+Aq at 11 5° under addition of increasing 
amounts of C0CI2 
P = Percent of alcohol by volume 
G = Grams of C0CI2 added 
Cc —Grams of CoCL m 5 cc of the solution 
Cw = Grams of water in 5 cc of the solution, 
calculated from 

(1) the water content of the alcohol 

(2) the water of crystallization which had 

gone mto solution 

(3) the water held mechamcallv in C0CI2 

+6H2O 


p 

G 

Cw 

Cc 

91 3 

0 0 

1 325 

1 168 

98 3 

0 0 

1 134 

1 214 

98 3 

0 0 

1 068 

1 181 

99 3 

0 0 

1 045 

1 199 

(( 

0 194 

0 899 

1 204 

(( 

0 400 

0 829 

1 325 

u 

0 612 

0 764 

1 459 

(t 

0 813 

0 688 

1 568 

(t 

1 022 

0 634 

1 713 

(( 

1 240 

0 553 

1 831 

a 

1 446 

0 483 

1 943 

<i 

0 650 

0 5C0 

2 186 


(Bodtker, Z phys Ch 1897, 22 508 ) 


Easily soluble in absolute ethyl ilcohol 
100 pts absolute alcohol dissolve at 100m 
temperature 56 20 pts CoCL Water pro 
cipitates CoCL+bHiO from a solution of 
CoCL in absolute alcohol (Bodtkoi ) 

100 pts absolute ether dissolve 0 291g 
C0CI2+6H2O (Bodtker, Z phys Ch 1897, 
22 511 ) 

Anhydrous ethvlcne glycol dissolves 
10 6% C0CL+6H2O It 16 4° (di Coninfk, 
Chem So( 1904, 86, (2) 741 ) 

Cobaltous hydrazme chloride, 

CoCL, 2N2H4HC1+2)<2H O 
Sol m H2() (lunitmi, C A 1912 1611} 

Cobaltous lodme chloride, CoCl , 2ICli + 
SH O 

n - ^ I)((onip by J1 0 CCL 

sepal at(s ICL (Wcmluid ind hchhgd 
milch, Z anoig 1902 30 1 :>7 ) 

Cobalt lithium chloride, CoCl , LiCl-}-oHjO 
Veiy deliquescent hoi in H O with do 
(omp Sol in liCl-f "Vq without decomp 
Sol in alcohol without decomp (Chassc vmt, 
V ch (6) 30 27 ) 


Cobaltous merctmc chloride basic, CoCl 2 
HgCL, 6C0O+2OH2O 
(Mailhe, A ch 1902, (7) 27 ^69 ) 

Cobaltous mercuric chlonde, C0CI2, HgCl2 
Very deliquescent (v Bonsdorff ) 

Cobaltous thallic chloride, 2T1CL, CoCl -h 

8H2O 

Hydroscopic, can be ciyst from H2O 
(Geweeke, A 1909, 366 222 ) 

Cobaltous tm (stanmc) chlonde, CoCL, SnCL 
-}-6H20 

See Chlorostannate, cobaltous 

Cobaltous chloride ammonia, C0CI2, 2NH3 
Decomp by H2O (F Rose ) 

CoCL, 4NH3 Decomp bv H2O (H 
Roao-) ^ 

CoCL, 6NH-J Decomp b} H2O Sol in 
dil^'NHiGH-l-Aq with ease, but difficultly in 
cone NH40H-j-Aq Insol in absolute 
alcohol fFremy ) 

Cobaltous chlonde hydrazme, CoCL, 2N 
Insol m cold H2O 

Slowly decomp by cold, lapidly by hot 

H2O 

Easily sol in dil acids incl NH1OH+ Vq 
(Franzen, Z anorg 1908, 60 270 ) 

Cobaltous chlonde hydroxylamine, 

CoCL, 2NH OH 

Decomp in the iir, sol in H () fFcIelt, 
B 1894, 27 40 n 

Cobaltic chlonde hydroxylamine, 

CoCL, 6NH OH 
Insol m ilcohol 

Sol in uidifud HO without (hdinip 
bol in com n SO4 without (Ucomp 
(hcldt H 1891 27 404 ^ 

Cobaltous fluoride, C oI 
SI sol in HO insol m iholiol ind (tlui, 
slowlv itt liked b> (old IK 1 II S( >4 01 IINOj 
+Aq (I^uiliiK C H 114 1129) 

Insol in liquid NIL (Ook \rn Ch J 
1S98, 29 S27 ) 

+2110 '^(>1 in i httl( no without d( - 

(Oinp Dccoinp into oxytluoiKh by boiling, 
with iniiih HO hoi m HI f \q 1 - 

/(lius ) 

+411 () Iwo modifii itioiis 
Solubility of a mod it ^ ~2 2^2S % 

‘ ‘ ‘ =2)20^.% 

(Cost i(h( s( u \nii S(i I ni\ I issy, 1912 
7, 1, 10 ) 

Cobaltic fluoride, Cot , 

Sol in (one H h04 (Huhioii, Choni 
Soc 1905, 88, (2) 39 ^ 



COB\LTOUS IODIDE 




Cobaltous hydrogen fluonde, C 0 F 2 , 5HF-i- 
6 H 2 O 

Easily sol m H 2 O and dil acids 
Sol in NH4OH+ with decomp (Bohm, 
Z anorg 1905, 43 330 ) 

Cobalt colinnbium fluonde 
See Fluocolumbate, cobalt 

Cobaltous iron (feme) fluonde, 

C 0 F 2 , FeFa+THaO 

Sol in dll HF+Aq (Weinland, Z anorg 
1899, 22 269 ) 

Cobaltous manganic fluoride, 2 CoF , MnoFe 

H-SHaO 

(Christensen, J pr (2) 34 


41) 


Cobalt molybdenyl fluonde 
See Fluoxjrmolybdate, cobalt 

Cobaltous potassium fluonde, C 0 F 2 , KF 
SI sol in H 2 O, less in ethyl or methyl 
alcohol, msol m amyl alcohol or benzene 
Decomp byhotH 2 S 04 (Poulenc, C R 114 
747) 

4 -H 2 O SI sol in H O (Wagner, B 19 
896) 

CoF , 2 KF 

Cobaltous sodium fluonde, C 0 F 2 , NaF+H 20 
Sol m H 2 O (Wagnei, B 19 896 ) 

Cobaltous stanmc fluonde 
See Fluostannate, cobaltous 

Cobalt vanadium fluonde 
See Fluovanadate, cobalt 

Cobaltous hydroxide, C 0 O 2 H 2 

Insol in H2O Sol in acids Insol in 
KOH+Aq Sol in ammonium sulphate, 
chloride, nitrate, or succinate +Aq (Brett ) 
Sol in warm aectie acid, msol m NH 4 OH 
4 -Aq and cold NH4C1+Aq, but sol in 
warm NH^Cl+Ae^ (de Schulten, C R 109 
2()b ) 

Insol in no and dil KOH 4 -\q, some- 
what sol in ( one KOH-l-Aq casih sol m 
NH4 silts+Aq (iresenms) 

1 ^ ibily sol m KCN -|-Aq (Rodgeis, 1834 ) 
Sol in cone K COs+Aq (Gmelm ) 

Not pptd by KOH+Aq m presence of 
H2C4H40h 01 NH4 citrate , 

Sol m 1 11 go amt m boiling NH4SCN + \q 
(Grossm inn, Z anorg 1908, 58 269 ) 

Insol in methyl, 01 am>l amine +Aq 
(Wurtz ) , 

Many non-vol itile orgmic substances pre- 
vent its pptn 

Cobaltic hydroxide, dCooOa, 2 H 2 O 
(Milk, Phil Mig (4) 36 257) 

CoiOs, 2 H 2 O Decomp by HCH-4.q, 


gives broi\n solutions with cold HNO, oi 
H 0 SO 4 + A.a, which soon deeomp i ernicke 
Pogg 141 120 ) 

Co 206 H 6 =Co O 3 , 3 H 0 Sol m warm HCI 
HNO 3 , and H 2 SO 4 , with decomp f Proust j 

Sol in cold H,P 04 , H 2 SO 4 , HNO, or HC1 + 
Aq, but decomp on standmg or warming 
(Winkelblech ) 

Sol m racemic, tartaric o\ahc or citrn 
acid as cobaltous salt 

Sol in cone acetic acid wuthout immediate 
decomp (Remele) Solution m not decomp 
byboilmg Sol in warm sat iMi 4 ) 2 Ca 04 -r 
Aq with decomp 

Not attacked bv cold or hot NHiOH + ^q 
Insol m boilmg NH 4 C 1 +Aq 
Sol when fre^j pptd in iN 114 ) 2803 + 
Aq (Geuther, \ 128 lo7 ) 

CobaltocobaltLC hydroxide, C03O4, 3 HiO 
Insol m H2O Sol m oxalic acid, solution 
decomp by heat Sol m HCl+ 4 q with 
evolution of Cl (Gibbs and Genth, SiD Am 
J ( 2 ) 23 257 ) 

C 08 O 4 , 7 H 2 O Sol m weak acids, especialh 
HC Hst) without decomp (Fremy ) 

C 05 O 7 , 6 H O Mm Hetejogenik Sol in 
dll HCl+Aq with evolution of Cl 

Cobaltous iodide, Col 
Dehquescent, and veiy sol m H O 


100 pts sat 

Col +4.q at t 
pts Col 

“ contain 


Pts 

1 

t 

Pt 


Pts 

t 

Col 


Col 


Col 

—22 

52 4 

14 1 

61 6 ! 

60 1 

79 2 

— 8 ! 

56 7 

2 o ! 

66 4 1 

82 

SO 7 

— 2 1 

58 7 

34 

73 0 fi 

111 

80 9 

+ 9 

61 4 

4b 

79 0 , 

!i 

lob 

S3 1 


(Etard C R 113 ^ 


3) 


ilden 7 anorL 


bol m SO (OCH 

1902,29 388 

Sol m SOCl I alden 

26 216} 

bol in POCl (^\alden / norg l^^OO 

26 212 ) 

Sol mSCl (\\aldon Z 
217 1 

NeatK msol m \«Bi \\ ildcn Z 
1902,29 374 ) 

Sol m \sCl (Kildcn / morg 

26 214 ) 

Ea'=!il> '^ol in alcohol 

fcol in acetone ( I idmaiiii C C 
II 1014) (\aummn, B PM)4 37 


1000 


1900 25 


anorg 


lOOP 


ISOM 
432s I 


Sol m quinoline (Beckmuin ind Gahd 
Z anorg 1906,61 230) 

Sol in meth\l acetate (N aim tnn B lOOo 
42, 3790 ) 

+2H O , _ 

+ 4 H 2 O \ er\ deliquescent L tard ) 



2S4 


COB^LIOUS LEAD IODIDE 


+QmO (Hartley, Chem Soc (2) 12 
214) 

+ 9 H 2 O Very hydroscopic (Bolschakoff, 
C C 1898, II 660 ) 

Cbbaltous lead iodide, 2 C 0 I 2 , Pblo+SHaO 
Decomp by HoO (Mosmer, \ ch 1897, 
(7) 12 412 ) 

Cobaltous mercunc iodide, C 0 I 2 , Hgl + 
6 H 2 O 

Partially decomp by H 2 O 
Sol m alcohol and acetone (Dobroserdoff, 
C C 1901, II 332 ) 

Col 2 , 2 Hgl 2 + 6 H 20 Decomp byH 20 ,sol 
m alcohol and acetone (Dobroserdoff, C C 
1901, II 332 ) 


Cobaltocobaltic oxide, Co 304 = CoO, C 02 O 8 
Insol m boilmg cone HCl, HNO3, or aqu 
regia Sol by long standing with H 2 SO 
(Gibbs and Genth, Sill Am J (2) 23 257 
See also Cobaltocobaltic hydroxide 
Co406=2CoO, C 02 O, 

Co 607 = 4 CoO, C02O3 Not attacked b 
boilmg dll HNOs or H 2 S 04 +Aq (Beetz 
Co 809 = 6CoO, C 02 O 3 + 2 OH 2 O Sol in di 
acids, with residue of C 02 O 3 , which dn 
solves on warming (Gentele, J pr 69 131 
+ 8 H 0 O As above (Gentele ) 


Cobaltous oxychlonde, CoClo IC 0 O + 

3MH2O 

Ppt Very si sol m H 2 O (Habeimann 
M 6 432 ) 


Cobaltous iodide ammonia, C 0 I 2 , 4 NH 3 
Decomp by H 2 O Sol in NH 40 H+Aq 
(Rammelsberg, Pogg 48 155 ) 

Col^, 6 NH 3 Insol m NH 40 H+Aq 
(Rammelsberg ) 


Cobaltous oxychlonde hydroxylamme, 
CoOCl, 2 NH 2 OH 

Insol in H 2 O, unstable, msol in alcohol 
(Feldt, B 1894, 27 404 ) 


Cobaltous iodide hydrazme, C 0 I 2 , 2 N H 4 
SI sol m H 2 O Easily sol in acids 
(Franzen, Z anorg 1911, 70 147 ) 

Cobaltic octamme compounds 
See Octamme cobaltic compounds 

Cobaltous oxide, CoO 
Insol m H 2 O Easily sol m dil 01 cone 
HCl or HNOa+Aq Slowly sol in cold, but 
easily 10 hot dil H 2 S 04 -{-Aq, acetic, or 
tartaric acid +Aq Insol m NH 40 HH“Aq 
Sol in hot NH4CI +Aq,KOH, or NaOH+Aq 
(Rose ) 

Insol m NH4CI or NH4N03+Aa (Brett, 

1834) 

Insol m K 2 C 03 -(-Aq Sol in boiling Ce 
and INi nitrates +Aq, with pptn of the ox- 
ides (Persoz ) 

Easily sol in dil acids, even tartaric 
acetic, and oxalic acids Not attacked by 
NH 40 H+Aq bol in 13% NH 4 C 1 +Aq 
with evolution of NHs, also in NH4SCN + \q 
Sol in warm cone NaOH, and KOH-j-Aq 
(Zimmerman, A 232 324 ) 

Solubility in (calcium suer ite+bug ir) +Aq 
1 1 solution containing 418 6 g sugar and 
M 3 g CaO dissolves 1 56 g CoO 1 1 solu 
tion containing 296 5 g sugar and 24 2 g 
CaO dissolves 0 29 g CoO (Bodenbender, 
J B 1866 600) 

Insol m liquid NH 3 (Iranklin, Am Ch 
J 1898, 20 827 ) 

See aUo Cobaltous hydroxide 

Cobaltic oxide, C 02 O 3 
Decomp by most acids, even in the cold, 
with formation of cobaltous salts Sol in 
acetic acid without immediate decomp 
See also Cobaltic hydroxide 


Cobaltous oxyfluonde, CoO, CoF +H 2 O 
Ppt (Berzelius Pogg 1 26 ) 

Cobaltous oxyiodide, CoO, C 0 I 2 
Insol m H 0 (Rammelsberg ) 

Cobaltous oxysulphide, CoO, CoS 
Cold HCl-hAq dissolves out CoO, hoi 
HCl+Aq decomp with ( volution of Id S 
(Arfvedson, Pogg 1 64 ) 

Cobalt phosphide, Co P 
Sol m (one UNO] SIowlv itticUd h\ 
HCl and H SO 4 ^Muonm lu, C P P) 0 t) 
130 658) 

Sol in JINOj, Hpi i Kgii ind m fused 
ilkalicb (Giaugci, Jiull So( ( J) 16 

1089) 

Co Fi In ol in UNO ind ujn i n gi t 
stable m the ui eve n w hen he it<(l ((iiingci 
Bull So( 1S9(), ( >) 16 1()S7 
C 04 P 2 Insol in (OIK IK 1+ in 
IlNO{-l- Vfi fH()s( Pogg 24 iu I 

Cobalt si^/>selenide, ( o iS( 
bol in hiornine w it( i 
Only si atti(k((l by boiling luining IICl 
(lonzis-Di iron, C 1^ P)()() 131 701) 

Cobalt ///onoselemde, Cob( 

(Littl(,A 112 211) 

Cobalt riiselemde CoS( 

Sol inBr 2 +Aq 

Only si attacked by boiling fuming HCl 
(Fonzes-Diacon, C R 1900, 131 705) 



COBALTICiANIDE, UIMOMLM CA.LCILM 




Cobalt sesgmselemde, Co2Se8 
Sol inBr2-i-Aq 

Only si attacked by boiling fuming HCl 
(Fonzes-Diacon, C R 1900, 131 704) 


Mm Cobalt pyrite 

+xEiO Insol in KCX+^q i Fleck 
J pr 97 303 ) More sol m HCi4- \q than 
CoS f Dingier, Berz, J B 10 13^‘ ) 


Cobalt selemde, 005864 
Sol m Br 2 +Aq 

Only si attacked by boiling fuming HCl 
(Fonzes-Diacon, C R 190, 131 704 ) 

Cobalt silicide, C02S1 

Sol in HF and aqua regia Insol m cold 
H 2 O Decomp by steam at red heat Sol 
m fused alkali carbonates fVigouroux, 
C R 1895, 121 687 ) 

CoSi Insol in HNO 3 and H 2 SO 4 Sol 
in aqua regia and HCl, and m fused KOH 
(Lebeau, C R 1901, 132 557 ) 

Not attacked by dil or cone HNO 3 , or 
cone H 2 SO 4 Sol m aqua regia and in cone 
HCl 

Not attacked by dil alkali hydroxides + 
Aq , attacked by fused alkali (Lebau, Bull 
Soc 1901, (3), 26 540 ) 

C 0 S 12 SI sol in hot cone HCl and hot 
cone ^ali + Aq Sol in HF, insol m 
HNO 3 and H0SO4 (Lebeau, C R 1902, 136 
476) 


Cobaltoccbaltic sulphide, C 03 S 4 
Mm Linnante Sol m \varm HNOj+Aq, 
with residue of S 

Cobalt d^sulphlde, C 0 S 2 
Not attacked by alkahes or acids except 
HNOs and aqua regia (Settorborg Pogg 7 


Cobalt sulphide, C 04 S 8 
Easily sol m hot HCl uuth e\oiution of 
H 2 S (and H ’) (Proust ) 

Cobalt potassium sulphide, K ConSio 
Slowly sol m cold HCl and aqua regia 
QmcMy sol m warm aqua regia 
Sol m HF and H<»S 04 only on warmmg 
Insol m (NH 4 ) 2 S, organic acids, alkalies, 
12% HCl+Aq and KCX-hA.q iMilbauer, 
Z anorg 1904, 42 447 ) 

Cobalt teUunde, CoTe 
(Fabre, C R 106 673 ) 


Ccbaltous sulphide, CoS 
Anhydroub Easily sol in acids, even 
HC 2 H 3 O 2 , but only slowly m the latter case 
(Hprtdahl, C R 66 75 ) 

Not attacked by cold dll HCl+Aq (Ebel- 
men, A ch (3) 26 94 ) 

Mm Seypoonte 

1 1 H 2 O dissolve 4162+10-® 
moles CoS at 1S° (Weigel, Z phys Ch 
1907, 68 294 ) 

Sol in cone mineial icids, very si sol m 
cold dll acids, scarcely sol in acetic acid 
(Wackemodei ) 

Sol when still moist m SO +Aq (Ber- 
thier ) 

Easily bol in HNO 3 , but only veiy si sol 
in HCl+Aq Not pptd from very dil 
acid solutions by H S 

Insol m H O, alkalies and alkali caibon- 
xtes, or sulphides + Aq (Fresemus ) 

Insol in NH 4 CI and NH 4 N 03 +Aq 
( Brett ) 

When pptd by (NHi) S + \q, bho^ a 
brown (oloui in })r( s( nc c of 2(X),000 pts H O 

TLartaiic acid, etc does not hmdei the 
pptn by ('NH 4 )jS+Aq (Rose) 

Sol in potassium thiocarbonate + Aq 
(Rosenbladt, Z anal 26 15 ) 

bol m NiiSo- or K^Sx+Aq (dc koninck, 
Zeit angc w Ch 1891 202 ) 


Cobaltic sulphide, C02S3 

Partially decomp by HCl+Aq, sol m 
HNOa+Aq with decomposition 

SI attacked by HCl+Aq, and sjowly even 
by aqua regia (Schneider, J pr (2) 9 209 j 


Cobalt decamme sulphurous acid 
See Decamme cohalhsulphurous acid 


Cobaltic acid 


Potassium cobaltate, K C 09 O 16 + 2 H 0, or 
3HoO 

Insol m H 0 (Pebal, \ 100 262;, but de- 
comp b} long boilmg Sol m cone acids 
K 2 O, xCoOs Sol m HO i\\mkler, J 
pr 91 351) 

Does not exist < Donath \ B 102, 2b 
71) 


Cobalhcyanhydnc acid, H CotCN)F-f-^ 2 H O 
Dehquescent \ erj sol m H 0 and onl\ 
si decomp on boilmg 
Sol m HCl+Aq without decomp e\en on 
boilmg SI bol in cone more fcol in dil 
HNOs+Aq Not decomp b\ boilmg cone 
HNOg+Aq or aqua regia Insol m cone 
si sol m dll H SO 4 + Aq bol in alcohol 
Insol m ethei (Zwengei A 162 lo7 ) 

Amm onium cobalticyamde, (\H)Co(CN 

+ ifflO 

Yer\ bol in H 0 , si sol 111 alcohol 

Amm onium banum cobalticyamde, 
NH4BaCo(CN)6+H 0 
Sol in H 0 ebelbk\ ) 

Ammomum calcium cobalticyamde, 
i NH 4 CaCo(CN) 6 + 10 HO 

1 Sol m H 0 
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COBALTICY^NIDE, AMMONIUM LEAD 


Ammonium, lead cobalticyamde, 

NH4PbCo(CN)6+3H20 
Sol m 8 31 pts H 2 O at 18°, and si sol in 
93% alcohol {'Schuler ) 

Ammomum mercunc cobsdticyamde, 

(NH4)aGo2Hg(CN)i4+H20 
Sol m H O with decomp 
Insol m alcohol (Soenderop, Dissert 

1899) 

Ammomum sodium cobalticyamde, 

NH4Na Co(CN)6 

Only si sol mH20 (Weselsky, B 2 598) 

Ammomum strontium cobalticyamde, 
NH4SrCo(CN)6+9H20 
Sol m H O {W ) 

Banum cobalticyamde, basic, Ba 3 [Co(CN) 6 ]i, 
Ba02H 

Not very stable Cannot be recryst with- 
out partial deeomp (W ) 

Banum cobalticyamde, Ba 3 [Co(CN) 6 l + 
IOH 2 O 

SI efflorescent Veiy sol in H 2 O Insol 
in alcohol 

Banum cobalticyamde chlonde, 
Ba 3 [Co(CN) 6 ] 2 , BaCl +I 6 H 2 O 
Sol in H O without decomp (W ) 

Banum lithium cobalticyamde, BaLiCo(CN )6 
+15HO 

The most sol of the double (obalticy- 
xmdes (Weselsky ) 

Banum potassium cobalticyamde, 

BaKCo(CN)fi + llH O 
Sol m HO (W) 

Bismuth cobalticyamde BiCcnCNjr 
Ppt (Mitlicwb J Am Chom So( 1900, 
22 275 ) 

4 - 5 H 2 O Mode lately st iblt with dil min 
Luds, mou st ibk with coiu icids thin Cd 
or Zn comp 

Decomp by NHj and alkilus (hischei 
Liid Cunt/( C h Z 1902, 26 872 ) 

Cadmium cobalticyamde, CM [Co{( N) ] + 

734 H 0 

\ttack(Hl by stiong min Kids only when 
hot B(hiv(s as Zn salt, tow ud ( one 
H b 04 ind dll ind lonc HCl 
Insol 111 K{C o(( N) 6 +Aq Sol in NH4OH 
iiicl NH 4 ClH-\q (Pisdid irui Cunt/e, Ch 
/ 1902, 26 S71 ) 

Cadmium potassium cobalticyamde, 

KCdCo(CN )6 

Not ittickcd by H 2 O (Iischti ind 
C untze, Ch Z 1902 26, 873 ) 


Cadmium sodium cobalticyamde, 

NaCdCo(CN)6 

(Fischei and Cuntze, Ch Z 1902 26 873 

Cadmium cobalticyamde ammoma, 

Cd3[Co(CN)c]2, 4 NH 3 + 2 H 2 O 
(Fischer and Cuntze, Ch Z 1902, 26 873 
Cd 3 [Co(CN) 6 ] 2 , 5 NH 3 + 3 H 0 O (Fische 

and Cuntze, Ch Z 1902, 26 873 ) 
Cd8[Co(CN)ff]o, 7 NH 3 (Fischer ani 
Cuntze, Ch Z 1902, 26 873 ) 
Cd3[Co(CN)6]2, 9 NH 3 + 2 H 2 O (Fische 

and (5untze, Ch Z 1902, 26 873 ) 

Calcium potassium cobalticyamde, 
CaKCo(CN)6-f9H20 
Sol in HoO (W ) 

Cobaltous cobalticyamde, Co 3 [Co(CN) 6]2 4 
I 4 H 2 O 

Insol in H 2 O and acids SI sol m NH4OE 
4-Aq Decomp by KOH+Aq 

Cupnc cobalticyamde, Cu3[Co(CN)6]->4 
7 H 2 O 

Insol m HoO and acids Sol in NH 4 OH 4 
+Aq 

Cupnc cobalticyamde ammoma, 
CU3 [Co(CN)6]2, 4 NH 3 + 7 H 2 O 
Sol in HiO (Z Wenger ) 

Lead cobalticyamde, basic, Pb 3 [Co(CN)o] 2 j 
3Pb02H2H-llH20 

Insol in H 2 O or alcohol, somewhat sol in 
hot Pb(C 2 H 30 ) 4-Aq (Schuler ) 

Lead cobalticyamde, Pb{[Co(CN)6l +4H O 
Veiy sol in H O Insol in iloohol 
(Zwenger ) 

-f7H,0 Sol in 1 77 pts H/) it 18°, and 
16^ pts at 19 ° Insol in ibsoluto ahohol 
Si sol m 9P4 dfohol (Srhulfr, W A B 
79 102) 

Lead potassium cobalticyamde, PbKCo(CN)( 
+ 3H/) 

Sol mb 74 })ts H () it 1S° ind inu(h moie 
( i&ilv m hot H O Insol m absolute, si 
sol m 91% ihohol (Sihnld ) 

Lead cobalticyamde nitrate, Pb,lC o(CN)al 2 
Pb(NO ) +1211 0 

Sol m lb 91 pts H 0 it 1S°, lb 79 pts 
it 19°, and irm(h hss hot H () 

Nearly insol m 91% alcohol (Sc huh 1 ) 

Mercurous cobalticyamde, Hg^Co(CN)G 
Ppt Deiomp by HCl Not attacked by 
cold, but by hot cone H 2 SO 4 Not attacked 
by HNO 3 , acetic or oxalic acid Decomp by 
ilkalies+Aq (Miller and Mathews, J Am 
Chem Soc 1900 22 64 ) 
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Merctmc cobalticyamde, Hg3[Co(CN)6]2 
SI sol m H 2 O, decomp by boiling 
Insol m alcohol and ether Not attacked 
by HCl (Soenderop, Dissert, 1899 ) 

Merctmc potassitim cobalticyamde, 

K6HgCo2(CN)i4 

Sol m H O with decomp Insol in al- 
cohol SI sol m ether (Soenderop, Dissert, 

1899 ) 

iC 6 Hg 3 C 04 (C]N )24 (Soenderop, Dissert 

1899 ) 

Mercunc sodium cobalticyamde, 

Na6Hg3Co4(CN)24+4H 0 

Extremely deliquescent (Soendeiop, 
Dissert, 1899 

Hickel cobalticyamde, Ni3[Co(CN)6]2-f- 
I 2 H 2 O 

Insol in H 2 O and acids Not attacked by 
boilmg HCl+Aq Sol in NH 40 H+Aq 
Decomp by KOH+Aq 

Nickel cobalticyamde ammoma, 

Ni 3 [Co(CN}«b, 4 NH 3 + 7 H 2 O 
Insol m H 0 


Sodium cobalticyamde, Na3Co(CN)(s+2H20 
Easily sol in H 2 O, insol in alcohol 

Sodium zmc cobalticyamde, NaZnCo(CN)b 

+H 2 O 

(Fischer and Cuntze, Ch Z 1902, 26 873 ) 

Strontium cobalticyamde, Sr 3 [Co(CN) 6 ] 2 -f- 
IOH 2 O 

Very sol m HoO (Weselsky ) 


Thallium cobalticyamde, Tl 3 Co(CN )6 
100 pts H 2 O dissolves 6 pts at 0°, 5 86 pts 
at 9 5®, 10 04 pts at 19 5® (Fronmuller, B 
11 91) 


Yttnum cobalticyamde, YCo(CN)6 4-211^0 
Nearly insol m H 2 O (Cleve ) 

Zmc cobalticyamde, Zn8[Co(CN)6]2+12H20 
Sol in HCl+Aq and salt is pptd by dilu- 
tion with H 2 O Decomp by H 2 SO 4 Insol 
m K 4 Co(CN) 6 -{-Aq Sol in NH 4 OH and 
NH4C1+Aq (Fischer and Cuntze, Ch Z 
1 1902, 26 873 ) 


Potassium cobalticyamde, K 3 Co(CN )6 
Easily bol in H 0 Insol in alcohol 

Potassium strontium cobalticyamde, 

KSrCo(CN)fi4-9H20 
bol in H O (Weselsky ) 

Potassium thallium cobalticyamde, 

K3TI [Co(CN)ol 

More sol 111 H2O thin f oiiespondmg 
K salt (his(h(i in(lB(n/iin Ch Z 1902, 
26 49 ) 

Potassium zmc cobalticyamde, 

KZnCo(CN), + lH2() 

(Fischoi ind ( unt/( , Cli / 1902, 26 S7 1 } 

Potassium cobalticyamde mercuric chloride, 

2K3Co(CN), UlgCl 
(boendeio]) Di^scit 1899 ) 

Potassium cobalticyamde mercuric iodide, 
4K3 Co(C N)<, Hgl 

bol in HO with bubs(<iiunt claonip 
Sol in ihohol ind (thd with d((Oinp 
(Soenderop Diwit, 1899 ) 

Silver cobalticyamde, \g 4 Co(CN)fi 

Insol m HiO iiid uids bol in NIf40H-f 

Vq 


Zmc cobalticyamde ammoma, 

Zn3[Co(CN)6]2, 5 NH 3 

Decomp by H 2 O and acids (Fischer and 
Cuntze, Ch Z 1902, 26 873 ) 

Zn 3 [Co(CN) 6 ] , 6 NH 3 (Fischer and 
Cuntze ) 

H-SHjO (Fischer and Cuntze ) 
Zn 3 lCo(CN) 6 ] 2 , IONH 3 + 9 H 2 O Decomp 
by H 0 (Fischer and Cuntze ) 

Cobaltimolybdic acid 

Ammomum barium cobaltous cobaltimolyb- 

dite, 3 ^(NH 4 ) 20 , lliBaO CoO, CoO , 
lOMoOs + lSI^H.O 

Difficultly sol m H 2 O (Friedheim and 
Kellei B 1906 39 4106 ) 


Ammomum cobaltous cobaltimolybdate, 

2 (NH 4 ) 0, CoO, CoO , 10 MoO 3 + 12H O 
Much more sol in H O than 3 (NH 4)20 
CoO, C 0 O 2 , I 2 M 0 O 3 + 2 OH O bp gi ot 
cold sit solution = 1 096 (Fnedhcim 


inci 


O, CoO, CoO , 12MoOi+20H 0 
100 ec cold sat iqueous solution contain 
3 g of the salt Sp gi of tlie solution = 1 0234 

bol m cone HCl t A^rT . a 

Decomp by cone H 2 bOi, by KOH+Aci 
and by NiOH+Aq (Fiiedheim and Kellei ) 


Silver cobalticyamde ammoma, \g 3 Co(CN)(, 
NRs+mhO 
Insol in H O (Zwengci ) 


Banum cobaltous cobaltimolybdate, 
3 BaO, CoO, C 0 O 2 , 9 M 0 O 3 + 25 H O 
•^1 sol in H O (Friedheim and Kellei ) 
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CobaltQus potassium cobaltimolybdate, 

CoO, 3K2O, C0O2, IOM0O3+IOH2O 
(Kurnakoff, Ch Z 1890, 14 113 ) 

+IIH 2 O Sol in cone HCl Decomp by 
KOH+Aq and by NaOH+Aq (Fnedheim 
and Keller ) 

3KoO, CoO, C 0 O 2 , I 2 M 0 O 3 +I 5 H 2 O SI 
sol m H 2 O Sol in cone HCl Decomp by 
KOH+Aq and by NaOH+Aq (Fnedheim 
ami Keller ) 

-f20H2O (Kurnakoff, Ch Z 1890, 14 
113) 

Potassium cobaltimolybdate, 

3 K 2 O, CoO., 9 M 0 O 8 + 6 HH 0 O 
Ppt (HaU, J Am Chem Soc 1907, 29 
703) 

Cobaltmitrocyanliydnc acid 

Potassium cobaltmitrocyamde, 
K4Co8rCN)flN02+3H20 
Very sol in H 2 O but quickly decomp 
Insol m alcohol (Rosenheim and Kop- 
pel, Z anorg 1898, 17 68 ) 

Silver cobaltmitrocyamde, 

Co 2 Ag 6 N 02 (CN)io+OH 20 , and + 2 IH 2 O 
(Rosenheim and Koppel ) 

Sodimn cobaltmitrocyamde, 

Na6Co4(N02) (CIS ) 10 + 1 IH 2 O 
Very deliquescent Sol in H.O (Rosen- 
heim and Koppel ) 

CobaltisulpbLurous acid, H 0 CO 2 ( 803)0 
Not obtained m a sohd state (Berglund, 
Acta Lund 1872 ) 

Cobaltisulphites 

The cobaltisulphites are insol 01 at least 
very si sol in H 2 O (Berglund, Acta Lund 

1872 23 ) 

Ammomum cobaltous cobaltisulphite, 

(NH4)2S03, 2C0SO3, C02(S03)3 + 14 H 20 = 

(NH4)2C02C02(S0,)r + 14H20 
Scarcely sol in HjO, but decomp theieby 
Easily sol in acids, when finely divided, 
alsoinHiSOs+Aq (Berglund) 

2(NH4)2SOs, C0SO3, Co (SO )8+8H20 = 
(NH 4 ) 4 CoCo 2 (S 03 ) 6 + 8 H 20 \s above 
(Berglund ) 

Barium cobaltisulphite dBaSOs, Co (SOO 3 + 
12H20 = Ba 3 Co 2 (SOOo + 12 H O 
Ppt Insol in H 2 O Not attacked by cold 
acids even H2SO4, but is decomp by boiling 
therewirth (Berglund, Acta Lund 1872 ) 

Bismuth cobaltisulphite, Bi2Co2(S08)6 
Insol in H 2 O, dll HNO3, or HCl+Aq 
(Berglund, Acta Lund 1872 31 ) 


Calcium cobaltisulphite, Ca 8 Co 2 (SO) 3)6 
Ppt Insol m H 2 O or HCl+Aq (Berg 
lund, Acta Lund 1872 30 ) 

Cobaltous cobaltisulphite, Co 3 Co 2 (SOs )6 
3 C 0 SO 3 , C 02 (S 03)3 
ppt (Berglund, B 7 470 ) 

Cobaltous potassium cobaltisulphite, 
CoK4C02(S03)6 
Insol m H 2 O (Berglund ) 

Silver cobaltisulphite, Co 2 (SOs) 3 , 3Ag2SO 
Properties as the foUowmg comp (Berg 
lund ) 

Silver cobaltous cobaltisulphite, C 0 SO 3 , 
Co2(S03)'S, 2Ag2S03-f-9]El20 
Insol m H 2 O Insol m HNOs+Aq Dc 
comp by HCl or H 2 S+Aq (Berglund ) 

Sodium cobaltous cobaltisulphite 
Decomp by H 2 O, so that it has not bee 
obtained pure (Berglund, Acta Lund 1875 
29) 

Cobaltoctamine sulphurous acid 
Bee Octamme cobaltisulphurous acid 

Cobaltocobalticyanhydnc acid, 

H3C03(CN)xi 

Unstable (Jackson and Comey, Am Cl 
J 1897 19, 277 ) 

Banum cobaltocobalticyamde, 

BaHCo3(CN)ii+lJ^H20 
Somewhat sol m H 2 O when pure 
The crude salt is insol oven in hot H 2 C 
(Jackson and Comey ) 

Cupnc cobaltocobalticyamde, Cu 3 Co 6 (CN) 
-f4H20 

Ppt (Jackson and Comey ) 

Potassium hydrogen cobaltocobalticyamde 

K2HCo3(CN)u+2H20 
SI sol in cold easily sol 111 hot HiO 
Insol m alcohol (Jackson ind Comey ) 
j KH 2 Co 3 (CN)u+H 20 Iiibol m cold c 
hot H 2 O when impure 

The pure salt ib slowly sol in cold H 2 C 
More sol in warm H 0 (Jackson an 
Comey ) 

Silver cobaltocobalticyamde, Vg 3 Co 3 (CN) 
-hHO 

Ppt (Jackson and Comey, B 1896, 2* 
1021 ) 

Zme cobaltocobalticyamde, ZnHCo 3 (CN) 
-I- 3 H 2 O 

Ppt (Jackson and Comey ) 
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Cobaltocyanhydnc acid, H 4 Co(CN )6 
Very unstable Sol m H 2 O Insol in 
alcohol 

Cuprous potassium cobaltocyanide, 
E:8CuCo(CN)6 

(Straus, Z anorg 1895, 9 17 ) 

Potassium cobaltocyamde, K 4 Co(CN )6 
Decomp on air Very deliquescent, and 
sol in H 2 O Insol in alcohol and ether 
(Descamps, Zeit Ch 1868 952 ) 

Cobaltous acid 

Barium cobaltite, BaCoOs 
Insol m H 2 O or dil HC2H802+Aq Sol 
in HCl+Aq (Eousseau, C R 109 64 ) 
BaCo206 As above (Rousseau ) 

Cobaltous potassium cobaltite, 3 C 0 O 2 , CoO, 

JEC2O 

Rapidly hydrolysed by H 2 O 
Sol m cone HCl (Bellucci, Chem Soc 
1907, 92, (2) 354 ) 

Magnesium cobaltite, MgCoOs 
Insol m H2O, NH4OH. or (NH4)2C03+Aq 
Easily sol in NH 4 Cl-f-Aq, from which it is 
pptd by KOH+Aq (Berzehus, Pogg 33 
126) 

Sol in HF, HCl, HNO3+H2SO4, decomp 
and partially dissolved by NH 40 H 4 -Aq, quite 
stable when heated (Dufau, C R 1896, 
123 240) 

Potassium cobaltite 

According to Bellucci and Domimci the 
compounds formerly described are more or 
less decomp by hydrolysis (C C 1907 
I, 1530 ) 

Sodium cobaltite 

Sol in NaOH+Aq, but pptd by diluting 
the solution 

Columbic acid (Niobic acid), 3Cb206, 
4 H 2 O, or SCbaOfi, 7 H 2 O 
Fasily sol in HF, very si sol in HCl-|-Aq, 
but IS sol in H 2 O after being treated with 
HCl+Aq Sol in cone H2SO4 Sol m 
KOH+Aq Insol m NaOH+Aq, but be- 
comes sol in H 2 O by bemg treated with 
NaOH+Aq Sol m boihng NaiCOs+Aq 
(Rose, Pogg 113 109 ) 

Insol in liqmd NH 3 (Gore, Am Ch J 
1898, 20 830 ) 

CbaOfi, 4H 0 

Cb206, 7 H 2 O (Santesson, Bull Soc (2) 
24 52) 

Aluminum columbate, AkOs, 3Cb206+12H20 
Ppt (E F Smith, J Am Chem Soc 
1908,30 1652) 


Banum columbate, 7BaO, 6Cb206+18H20 
Ppt (Bedford, J Am Chem Soc 1905, 
27 1218) 

Cadmium columbate, CdO, Cb 205 
Sol m boihng cone H2SO4, msol m most 
acids, decomp by HKSO4 at red heat (Lars- 
son, Z anorg 1896, 12 199 ) 

+33>^H20 Ppt (E F Smith, J Am 
Chem Soc 1908, 30 1652 ) 

CsBSium columbate, 4 CS 2 O, 3Cb306+14H20 
Very sol m H 2 O (E F Smith, J Am 
Chem Soc 1908, 30 1654) 

7 CS 2 O, 6Cb2O6+30H2O Ppt (E F 
Smith, J Am Chem Soc 1908, 30 1655 ) 

Calcium columbate, 2CaO, Cb206 
Insol m H 2 O ( Joly, C R 81 266 ) 

CaO, Cb 205 Sol m boihng cone H 2 SO 4 , 
msol m most acids, decomp by HKSO 4 at 
red heat (Larsson, Z anorg 1896, 12 198 ) 

Cobalt columbate, CoO, Cb 206 
Sol m cone boilmg H 2 SO 4 , msol m most 
acids, decomp by HKSO 4 at red heat (Lars- 
son ) 

Copper columbate, CuO, Cb206 
Sol m boihng cone H2SO4, msol m most 
acids, decomp by HKSO4 at red heat (Lars- 
son ) 

+3J^H20 Ppt (E F Smith, J Am 
Chem Soc 1908, 30 1652 ) 

Iron (ferrous) columbate, Fe(Cb08)2 
Mm Columhiie Insol m acids 

Iron (ferrous) columbate tantalate, 
a?Fe(Ta08)2, 2/Fe(Cb03)2 
Mm Tantalite Not attacked by acids 
Fe(Cb 03 ) 2 , 4 Fe(Ta 03)2 Mm Tapiolite 

Lithium columbate, 7 L 12 O, 6Cb206+26H20 
Ppt (E F Snnth, J Am Chem Soc 
1908, 30 1655 ) 

Magnesium columbate, MgO, Cb206 
Sol in boilmg cone H2SO4, msol m most 
acids, decomp by KHSO4 at red heat (Lars- 
son, Z anorg 1896, 12 196 ) 

+ 4 H 2 O Piecipitate (Riramcisbcrg ) 
+ 7 H 2 O Ppt (E F Smith, J Am 
Chem Soc 1908, 30 1651 ) 

4MgO, CbaOfi Insol m H 2 O (Joly, C R 
81 266) 

3MgO, Cb206 As above 

Manganous columbate 
Insol m H 2 O (Joly, C R 81 266 ) 
3MnO, 5 Cb 206 Sol in boihng cone H2SO4, 
msol in most acids, decomp by HKSO 4 at 
red heat (Larsson, Z anorg 1896, 12 201 ) 
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Potassium columbate, KCbOj 

Sol mH 20 (Joly, m Fremy's Encyc Ch) 
JK: 2 Cb 407 + 5 }^H 20 Insol m HoO (San- 
tesson ) 

K 2 Cb 60 i 6 + 5 H 20 Nearly insol inEsO 
K^CbaOr+llHgO Insol m HgO (San- 
tesson, Bull Soc ( 2 ) 24 53 ) 
K 4 Cb 8022 +llH 20 (Santesson ) 
K 6 Cb 40 i 8 + 13 H 20 Sol m H 2 O 
K 8 Cb 60 io-fl 6 H 20 Efflorescent Sol m 
H 2 O (Marignac, A ch (4) 8 20 ) 

Very sol in H 2 O (E F Smith, J Am 
Chem Soc 1908, 30 1652 ) 
Ei 4 Cbi 2037 “l“ 27 Il 20 Sol m il 20 Insol 
m alcohol (E F Smith ) 
Ki 6 Cbi 4048 + 32 H 20 Sol in H 2 O 

Potassium sodium columbate, 3 K 2 O, Na20, 
3Cb206 “f-9H20 

Very shghtly sol m H 2 O Insol m alkahes 
(Mangnac ) 

Rubidium columbate, 3 Rb 20 , 4 Cb 20 fi+ 

(E F Smith, J Am Chem Soc 1908, 30 
1655) 

4 Rb 20 3 Cb 206 + 14 H 20 Very sol m H 2 O 
(E F Smith) 

Silver columbate, AgaO, Cb 206 + 2 H 20 
Ppt (E F Smith) 

TAgaO, 6 Cb 206 -i“ 5 H 20 Insol m HaO 
(Bedford, J Am Chem Soc 1905, 27 1218 ) 

Sodium columbate, NaCbOs-f-SJ^HaO 
Completely sol m H 2 O (Rose) 

Ppt (E F Smith, J Am Chem Soc 1908, 
30 1651) 

+ 2 HII 2 O SI sol in cold H 2 O Insol m 
ISTaOH+Aq (Santesson) 

2 Na 20 , SCbaOs+OHaO Insol in H 2 O or 
NaOH+Aq (Santesson) 

SNaaO, TCbaOs 1 pt is sol m 195-200 pts 
*H 20 at 14-20®, m ether 75-80 pts or m 103 
pts boihng water (Rose ) 

7 Na 20 , 6 Cb 206 + 32 H 20 Very stable 
Sol m H 2 O (Bedford, J Am Chem Soc 
1905, 27 1217 ) 

Thonum columbate, SThaO, IGCb^Os 
Sol m boiling cone H 2 SO 4 , insol m most 
acids, decomp by HKSO 4 at red heat (Lars- 
son, Z anorg 1896, 12 202 ) 

yttrium columbate, YaOs, Cb Os 
Jnsol in H 2 O (Joly, C R 81 1261 ) 

Sol m boiling cone H 2 SO 4 , insol m most 
acids, decomp by HKSO 4 at red heat (Lars- 
aon ) 

:Zmc columbate, ZnO, CbaOg 

Sol m boiUng cone H 2 SO 4 , insol in most 
acids, decomp by HKSO 4 at red heat (Lars- 
Bon ) 


7ZnO, 6 Cb 205 + 25 F 20 Insol in H 2 O 
(Bedford, J Am Chem Soc 1905, 27 1218 

Zircomum columbate, Zr 02 , 5 Cb 205 

Sol m boihng cone H2SO4, insol in mos 
acids, decomp by HKSO4 at red heat (Lars 
son ) 

Pcrcolumbic acid 
See Percolumbic acid 

Columbium (Niobium), Cb 
Scarcely attacked by HCl, HNO 3 , or aqui 
regia Cone H 2 SO 4 dissolves easily on warm 

ol m fused oxidizing agents, sol in ho 
cone H 2 SO 4 and m HF, also m HF+HNOa 
insol m other acids (Moissan, C R 1901 
133 24) 

Columbium peniabroimde, CbCrs 
(Rose, Pogg 104 422 ) 

Columbium carbide mtnde, 3CbC, 2 CbN 
(Joly, Bull Soc (2) 25 506 ) 

Columbium trichloride, CbCL 
Not deliquescent, not attacked by H 2 O 
but easily oxidised by HNOi 4* ^Lq Insol 11 
NH 40 H+Aq (Roscoe, C N 37 25 ) 

Columbium pen^achlonde, CbCU 
Decomp by H 2 O with sepaiation of 
hydrate of Cb 206 Sol in cold HCl-f-Aq 
formmg a solution which soon g( 1 itiniscs, xnc 
separates out Cb Os by heat 01 dilution, wit! 
hot HCl+Aq, foiins i cloudy solution wind 
does not gelatinise Sol in If SOi to foim 
clear liquid which golitinises on h( itmg Sol 
in KOH-}-\q Sol in xloohol with slighi 
residue (Rose, Pogg 104 1 52 ) 

Columbium /;e///afluoride, Chhn 

Very hydrosco]nc, sol in If O withoiii 
sep nation of ( oluinl)i< uid (Hull, B B)OB 
42 492 ) 

Columbium fluoride with MF 
See Fluocolumbate, M 

Columbium hydride, Chi 1 ( 0 
Insol in IICI, UNO,, uid dil 
even on boiling Sol in boiling ( one II SO 
and in fused KHSO 4 Sol in (old III 4 \{ 
if not too dilute \lso att i( kid KOIH 
Aq (Mirignxc N Vich Plus Nit 31 
Not att i( ked by boiling 100, or boiling 
HCl 

Oxidized by hot H SOi Insol in boiling. 
HNO 3 (Muthmaun, A 1907, 356 90 ) 

Columbium hydroxide Cb Oc, rliiO 
See Columbic acid 
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Coliunbium mtnde 

Not attacked by boibng nitnc acid or aqua 
regia, but sol in a cold mixture of HNOa and 
HF (Rose, Pogg 111 426 ) 

CbsNs Not attacked by boiling H2O or 
HCl Insol m cone HNO 3 , and H2SO4 
Decomp by fused KOH Not attacked by 
boilmg with KOH+Aq (Muthmann, A 
1907, 366 94 ) 

Columbium dtoxide, Cb202 

Sol when still moist m boilmg dil HCH- 
Aq Insol m hot HNO3, less sol m aqua 
regia than in HCl+Aq Sol m cone H2SO4 
after long heating (Rose ) 

Insol m H2O, KOH, or (jonc acids, even 
when boilmg (Delafontaine ) 

Coltunbitim irioxide, Cb203 

Insol in acids except HF (Smith, Z 
anorg 1894, 7 28 ) 

Columbium ^eiroxide, Cb204 

Not attacked by cold or hot H2O, HCl, 
HNO3, H2SO4, or aqua regia Slightly at- 
tacked by boilmg KOH+Aq (Delafon- 
tame ) 

Columbium penioxide, Cb206 

When igmted msol m hot cone H0SO4 
When It has not been igmted it forms a clear 
solution with H2SO4, which can be diluted 
without forming any precipitate (Rose, 
Pogg 112 549) , ^ 

Sol in fused KHSO4, which can be diluted 
with H2O without causing pptn Insol m 
HF 

Columbium oxybromide, CbOBrs 

Decomp byH20intoCb20<5andHBr Sol 
in hot H2SO4 and cone HCl+Aq (Rose, 
Pogg 104 442 ) , 1 1 j 

IHsO, Cb204, HBr(?) Easily sublimed 
(Smith, Z anorg 1894, 7 97 ) 

Columbium oxybromide rubidium bromide, 
CbOBr3, 2RbBr 

Unstible 111 moist air Deoomp by H 0 
(Womland, B 190b 39 3059 ) 


Columbimn oxyfluonde, CbOFj 
(Joly, C R 81 1266 ) 

Columbium oxyfluonde uUh MF 
See Fluoxycolumbate, arid Fluoxyhypo- 
columbate, M 


Columbium oxychloride, CbOCls 

Attracts H2O from air without deliquescing 
and dccom]iobed Decomp with IJ2O ^tn 
evolution of heat Insol m hot or cold HCi 4- 
Aq Sol by long contact with il2fc>t>^4 to a 
cloudy liquid, which cleMS up on warming, 
but soon spp irates out CbjOe Sol 
KOII+Aq ind hot KCO,+ ^q 

Sol m alcohol, from which it is precipitated 
bv ether (Blomstrand ) 

^aHsO, CbiO,, HCl Sublimate (Smith, 
Z anorg 1894, 7 97 ) 

Columbium oxychlonde rubidium chlonde, 
CbOCls, 2RbCl 

Decomp by H^O (Weinland, B 1906, 
39 3057) 


Columbium oxysuljdiide, CbiOS* 

Insol m boilmg HCl -j-A.q Slo’wh decomp 
mto Cb O5 by boihng with HNOj or aqua 
regia Insol m boilmg dil H^SOi+^q 
Converted mto columbic sulphate, sol m HjO, 
by boihng cone H2SO4 SI sol in hot HF 
Insol m boilmg K2S+Aq (Rose, Pogg 111 
193) 

Copper, Cu 

Copper is not attacked bv distilled H2O, or 
by NH4NO8, KNO3, or (NH4)2S04-hAq, or bj 
a mixture of those salts m solution (Muir, 
cited by Camelly, Chem Soc 30 1 ) 

Distilled H2O has shght action on Cu 100 
ecm H2O dissolved from 2 sq dem Cu from 

0 035 mg Cu m one hour up to 0 280 mg m 

72 hours 100 cem H2O dissolved 0 44 mg 
from 6 sq dem m 48 hours Presence of 
solder dimimshes solubihty about one-half 
At 90-100® the amount dissolved is about one- 
half that at ord temp (Camelle\, Chem 
Soc 30 1 ) , , , 

100 cem distilled HO dissolved onlv 1 
mg Cu from 11 8 sq cm durmg a week while 
air free from CO2 was conducted through the 
solution \Mien the air contained CO ^3 mg 
were dissolved (Wagner, Dingl 221 259 ) 

100 1 sea water dissolved 12 96 g Cujrom 

1 sq m (Calvert and Johnson, C X 11 
171) 

Solubihty m H2SO4 , 

Not attacked by dil H S04-^ A.q ogel, 
Schw J 32 301 ) 

Action of H SO4 at ordmar\ temp is yer\ 
shght even after a long time 1 Barruel J 
Pharm 20 13 [1834] ) 

H 2 SO 4 has no action belov loO Cal\ ert 
and Johnson, Chem Soc 19 4 dS ^ 

H SO4 acts shghth e\ en at 20 , ^ . 

16 3 g HSO 4 I1S43 sp gr ^ di:.sohed the 
following anitfe from 3 g Cu ha\’ing a 
surf ice of 65 sq cm it tlu gn en temp 
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With dilute acid the action was much less 
violent, as is seen in the foUowmg table — 


Tern j 

Time 

Acid 1 

Sp gr 

% Cu 
dissolved 

100° 

30 min 

H2SO4 

1 843 

2 380 

100 

30 

it 

2H2SO4, H2O 

1 8295 

0 586 

100 

30 

it 

H2SO4, H2O 

1 780 

0 

100 

30 

it 

H2SO4, 2H2O 
H2b04 

1 620 

0 

130 

30 

it 

1 843 

32 6 

130 

30 

it 

H2SO4, H2O 

1 780 

1 18 1 

130 

30 

tt 

H2SO4, 2H2O 
H2SO4 

1 620 

0 

165 

15 

it 

1 843 

70 

165 

30 

tt 

H2SO4, H2O 

1 780 

16 5 

165 

30 

it 

H2SO4, 2H2O 

1 620 

2 7 


(Pickenng, Chem Soc 33 112 ) 


Cu IS very si attacked by cold HCl-f-Aq of 
1 12 sp gr , but somewhat more on warmmg 
Even less sol in dil HCl-fAq (Lowe, Z 
anal 4 361 ) 

Sol in warm cone HI+Aq (Rose) 
Slowly attacked by H2S08+Aq (Causse, 
Bull Soc (2) 46 3 ) 

More or less sol in all dil mineral acids and 
also in organic acids, as acetic, tartaric, etc , 
when supply of air is afforded, but absolutely 
insol in the latter acids when air is wholly 
excluded The importance of this fact in the 
use of Cu cooking utensils is manifest 
Easily attacked bv ord HNOa+Aq 
With very cone HNOs+Aq (sp gr 1 52) it 
becomes passive, as in the case of Fe 
Pure dll HNOg+Aq of 1 07 sp gr oi less 
does not attack Cu at 20°, but if NO 2 01 
KNOi, is added the action begins at once If 
HNOg+Aq IS more cone the Cu is attacked 
HNOg+Aq of 1 108 sp gr begins to act at 
—2°, and of 1 217 sp gr at -10° 

HNOg+Aq of 1 512 sp gr attacks Cu vio- 
lently at 20°, but action soon ceases on ac- 
count of foimation of a ciust of Cu(N 03 ) , 
insol in pure HNOg (Millon, A ch (^) 6 
95 ) 

Easily sol in 2N-HC10g+Aq it 50° 
(Hcndnxson, J Chem Soc 1904, 26 

750 ) 

Not appreci ibly sol in inhydious HI 
(Poulenc, \ ch 1804, ("7) 2 12) 

When in contact with the iii, Cu is soon 
oxidibod bv icids, ilkalus (<spc cully NICOH 
+Aci), and m inv f itty bodies 
Sol in (NHd) COj+Aq (Iraubc, B 18 
18S7 ) 

Slowly sol in NH/IH+Aq (Schonbein, 
B \ B 1866 5S0) 

Sol in KI+Aq when waim and cone 
(Kosc ) 

W h( 11 finely divided, Cu is c isily sol in hot 
IeCl,+Aq 


Action of dilute solutions of salts on solul 
ity of Cu in H 2 O 

100 cem solution of the following salts ( 1 - 
solve the amts of Cu given below, fron a 
surface of 1 sq dem m 48 hours 


Salts 

G salt dissolved 
in 100 cem HaO 

Mg Cu di 
solved 

H2O 


0 11 

KNOs 

[ 

[ 

0 01 

0 05 

5 00 

0 07 

0 13 

1 0 16 

NaNOs J 

f 

1 

0 05 

5 00 

0 18 

0 19 

CaS04 

0 05 

0 11 

K2SO4 [ 

0 05 

5 00 

0 12 

0 28 

MgS04 1 

0 05 

5 00 

0 16 

0 34 

f 

NasCOj 1 

0 01 

0 05 

5 00 

0 05 

0 11 

2 80 

K2CO3 1 

0 05 

5 00 

0 14 

2 35 

NaCl j 

0 01 

0 05 

5 00 

0 05 

0 18 

7 50 

KCl 

5 00 

8 17 

(NH4) &O4 1 

0 05 

5 00 

0 66 
2S 50 

NH4N(^, I 

0 01 

0 05 

5 00 

0 17 

0 ()6 
(>() 00 

NH4C1 ! 

0 05 

5 00 

0 02 

158 75 


At KK)° the iftion of KNOg, K2S()4, nd 
NH4NO3 is dinnnish((l while thil of 
(NH4) SO4, Na C Og^ uid NiCl is mere od 
iablcs ir( also given foi mixtures ol (-he 
above silts (Ciindhy Chem Soc 3C 1 ) 
Solubility of Cu in dilute silt solut ns 
11 S sq cm Cu vviu used, and the i ion 
continued one week, whih air with or wif out 
CO 2 was passed through the solution on- 
tmually 
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100 ccm solution of the following salts dis- 
solved the given amts Cu 


Salt 


NaCl 

KCl 

MgCl2 

NH4CI 

K 2 SO 4 

KNOs 

NaaCOs 

NaOH 

Ca02E[2 


G salt dis 
solved in 
100 ccm H 2 O 


0 50 
0 50 

0 83 

1 00 
1 00 
1 00 
1 00 
0 923 

sat 


Mg Cu dis 
solved with 
out C 02 


4 

4 

5 

904 

0 

0 

0 

0 

0 


Mg Cu 
dissolved 
with COs 


115 

115 

112 

138 

4 

3 


in 110 cc dissolves 0 2050-02279 g Cu 
(Tmentme, J phys Cfaem 1907, 11 525 ) 

SI attacked b\ liquid NH* (Franklin, 
Am Ch J 1898, 20 827 ) 

Amts Cu dissoK ed bj action of \ anous oils 
on 8 sq m Cu bj 10 da\ s* exposure and 
subsequent 67 datg 


(Wagner, Dmgl 221 260 ) 

Distilled H 2 O dissolved no Cu from 420 sq 
mm in 150 hours at ord temp 

NH 4 !N 084 "Aq with less than 0 4 g per hfcre 
showed the same result 
KNOs+Aq or (NH 4 ) 2 S 04 .+Aq contam- 
mg 0 1 to 0 2 g per litre dissolved no Cu 
H 2 O contaimng carbonates -j-mtrates, car- 
bonates 4-sulphates, or chlorides +mtrates 
also dissolved no Cu 

NH4N08“1-Aq containing 04 g per htre 
dissolved 3 mg per htre after 150 hours 
contact 

From a surface of 2100 sq m of Cu, H 2 O 
charged with CO 2 at ord pressure, and con- 
taining the following salts m solution, dis- 
solved the given amts Cu in 120 hours 




\jnt Cu diesolv ed 


sclved in 10 da\€ 

m fiubaeijuent tST 

Linseed oil 

0 3000 gram 

0 2435 gram 

Ohve oil 

0 2200 


0 0200 

t 

Colza oil 

0 0170 

u 

0 1230 

n 

Almond oil 

0 1030 


0 1170 

ti 

Seal oil 

0 0485 

tt 

0 0315 

tt 

Sperm oil 

0 0030 


0 0575 

tt 

Castor oil 

0 0065 

it 

0 0035 

Cl 

Neatsfoot oil 

0 1100 

it 



Sesame oil 

0 1700 

tl 

0 0015 

ct 

Paraffine oil 

0 0015 

tt 




1 

Salt 

G salt dissohed 
in 1 1 H 2 O 

Mg Cu 
dissolved 

H 2 O 


1 0 

K 2 CO 3 

0 2 

0 2 

CaCl 2 

0 2 

1 80 

NH 4 NO 3 

0 02 

1 40 

NH 4 NO 3 

0 04 

1 40 

K 2 CO 34 - j 

0 1 1 



NH 4 NO 3 1 

0 02 J 


1 00 

K 2 CO 3 + 

0 2 1 

1 


NH 4 NO 3 

0 04 I 

f 

0 1 

NH4NO84- 

0 2 1 

i 


CaCL 1 

0 2 j 

f 

3 6 


From a surface of 2100 sq m , H 2 O charged 
with CO 2 at pressure of 6 atmos dissolved 0 6 
mg in 48 hours 

H 2 O when charged with CO at 6 atmos and 
contaimng 

16 mg NH 4 NO 3 per litre, dissolved 0 8 mg 
m 48 hours 

80 mg NH4NO3 per litre, dissolved 14 
mg in 48 hours 

40 mg K 2 CO 3 , per litre, dissolved 1 2 mg 
in 48 hours (Muir, Proc Soc Manchester, 

m KCN+Aq (Goyder, C N 1894, 

69 262) 

A solution of (NH4)2S208 contauung 0 829 g 


(Watson, C N 36 200 ) 

Quahtative results of the action of various 
oils on Cu are also given bj Thompson 
(C N 34 176, 200, 219 ) 

ccm oleic acid dissolves 0 0157 g Cu 
m 6 days (Gates, J ph\s Chem 1911, 
16 143) 

Sol m an alkahne solution of gelatine (3 54 
%) copper gauze dissohed m 4S hour-' 
(Lidoff, C C 1899, II 471 ^ 

Cuprous acetyhde, Cu C 2 
Decomp by heatmg with H 0 or KCX -r 
Aq Decomp by HXOs ( Reiser, Am Ch 
J 1892 14 289 ) 

Not iecomp b> £[ 2804 , NH 4 OH, ROH 
Aq or acetic acid, e\en on warming The 
dr^ salt IS sol m \erv dil HCl-^\q ^thout 
evolution of gas Sol m cone KCN-^A.q 
(Bottger, -A 1859, 109 356 ) 

Cupnc acetyhde, CuC 
Easily sol in HCl Turns brown m the air 
and becomes insol in acids ^.Phillips, Z 
anorg 1894, 6 241 ) 

3Cu4Cs04-2H0 SolubLht\ as that of 
Cu 8 CiH 403 (Soderbaum B 1S97 30 7b4 ; 
( 5 U 8 C 17 H 4 O 3 Insol in H 0 
When dr}< is violent l\ decomp b\ c^nc 
H 2 SO 4 or not too dil H\Os Rapidh de- 
comp b\ warming with dil acids e-peciaih 
HCl 

Insol in \H4OH4-Aq m tb^enee uf iir 
partialh sol in present e 01 an 

Insol m organic sohents f^oderbaum 
B 1897, 30 762 ) 

Cuprous acetyhde iodide, Cu C I Cul 
Ppt (Berthelot and Delepme A. 

1900, (7) 19 54 ) 


ch 
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Cupnc arsenide, Cu6As2 
(Reinscli, J pr 24 244 ) 

CU4AS2 (Gehlen ) 

CU3AS2 Ppt Decomp by acids (Kane, 
Pogg 44 471 ) 

CusAs Mm Domeykite Insol in HCl 
+Aq, sol m HNOs 
CueAs Min Algodomte 
CugAs Mm Darwimte 

Cuprous azoumde, CuNa 
Insol in U 2 O (Curtius ) 

Sensitive to sunlight (Wohler, B 1913, 
46 2053 ) 


Difficultly sol m methyl acetate (Nau 
mann, B 1909, 42 3790 ) 

Sol in ethyl acetate (Naumann, B 1910 
43 314 ) 

Insol m acetone (Naumann, B 1904 
37 4329, Eidmann, C C 1897, II 1014 ) 

100 g acetonitrile dissolve 3 86 g Cu2Br 
at 18° (Naumann and Schier, B 1914, 47 
249 ) 

Sol in pyridme (Naumann, B 1904, 37 
4609 ) 

Mol weight determmed m pyridme 
methyl and ethyl sulphides (Werner, Z 
anorg 1897, 16 19, 26, and 28 ) 


Cupnc azoumde, basic, CuO, CuNe 
Insol m H2O (Wohler, B 1913, 46 2055 ) 

Cupnc azoumde, CuNe 
Very exploave 



Copper azoimide ammoma, CuNe, 2NH3 
Ppt Insol in H2O Easily sol in dil 
acids (Denms, J Am Chem Soo 1907 
29, 19 ) 

Copper bonde, CU8B2 
(Marsden, J B , 1880 330 ) 


Cuprous bromide, Cu2Br2 

1 1 H2O dissolves at 18°-20° 

0 4320 milhmols bromine 
0 3157 cupnc copper 

0 1061 “ cuprous copper 

(Bodlander, Z anorg 1902, 31 460 ) 


Sol in HBr, HCl without decomp , or 
HNOs+Aq with decomp, also in NH 4 OH 
+Aq Insol in boiling cone H2SO4 or 
HC2H302+Aq (Berthemot, A ch 44 385 ) 
Sol m H2S03-}-Aq (lean and What- 
mough, Chem Soc 1898, 73 151 ) 

Sol m NaCl, and Na2S203+Aq (Re- 
nault, C R 69 319 ) 


Solubility of Cu2Br2 m KBr+Aq 
All values recorded in milhmols per litre 


KBr 

Total oopper | 

Cupiir 

copper 

Cuprous 

copper 

25 

0 119 

0 012 

0 107 

40 

0 200 

0 OH 

0 187 

60 

0 310 

0 025 

0 285 

80 

0 423 

0 012 

0 411 

100 

0 5836 


0 5836 

120 

0 6934 


0 6934 

500 

8 719 


8 719 


(Bodlander and Storbeck, Z anorg 1902, 31 
4b2) 


Cupnc bromide, CuBr2 
Dehquescent Very sol m H2O Insol ii 
benzene (Franchimont, B 16 387) 

Very si attacked by cold or even ho 
H 2 SO 4 (Viard, C R 1902, 136 169 ) 
Moderately sol m hqmd NH 3 (Horr 
Am Ch J 1908, 39 219 ) 

100 g 95% formic acid dissolve 0 16 g a 
21° (Aschan, Ch Z 1913,37 1117) 

100 g acetomtrile dissolve 24 43 g CuB] 
at 18° (Naumann and Schier, B 1914, 41 
249) 

Sol m benzomtnle (Naumann, B 19P 
47 1369 ) 

Sol in methyl acetate (Naumann, I 
1909, 42 3790 ) 

Sol m acetone (Naumann, B 1904, 3 
4328 ) 

Sol m acetone with a brown color (Eic 
mann, C C 1899, II 1014 ) 

H-2H20(?) (Berthemot, A ch 183i 
44 385 ) 

-j-4H20 Veiy sol m H2O (Sabatie 
Bull Soc 1894, (3) 11 677 ) 

Cupnc hydrogen bromide, CuBr , HBr 
2H2O 

Decomp by H^O (Sabatier Bull So 
1894, (3) 11 681 ) 

-I-IOH2O (Weinland and Knoll, Z anor 
1905, 44 116 ) 

Cupnc lithium bromide, CuBr2, 21 iBr-f-6H ( 
Very hydroscopic ( Semen tsehenko, 

anorg 1899, 19 336 ) 

Very hydroscopic, decomp by H2* 
(Kurnakoff, C C 1899, I 16 ) 

Cupnc potassium bromide, CuBr 2, KBr 
Decomp by H 0 (Sabatier, Bull Sc 
1894, (3) 11 683 ) 

Cuprous bromide ammoma, Cu2Br2, 2NHs 
Stable when dry 

Easily sol in HNO3 and NH40H+^ 
Other mineral acids and acetic acici stpar 
Cu Br2 (Bichaids, Z anoig 1898, 17 24 ) 
CuaBra, 6 NH 3 (Lloyd ) 

Cu2Br2, SNHa (Lloyd, J phys Che 
1908, 12 399 ) 
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Cupnc bromide ammoma, CuBr2, 2NH8 
Sol in NH4Br+Aq without decomp 
(Richards, B 23 3790 ) 

3CuBr2, lONHs Decomp by H2O 
(Richards, Am Ch J 16 651 j 
CuBr2, SNHs Completely sol m a little 
H2O, but IS decomp by dilution Insol m 
alconol (Rammelsberg, Pogg 66 246 ) 
CuBr2, 4NH8+H2O 100 pts H2O dis- 
solve 69 03 pts CuBr2, 4NH3 at 25® (Pud- 
schie^ Dissert ) 

CuBr2, 5NH3 As above (Rammels- 
berg) 

CuBr2, 6NH3 Sol m small amts of H2O, 
but decomp on dilution (Richards ) 


Solubihty m HCl+Aq at 17® 


CU2CI2 


3^ mols CuCL m mg 
tion HCl=mols H( 


5 m 10 ccm 
11 m ditto 


solu- 


CU 2 C 12 

2 

HCl 

Sp gr 

0 475 

8 975 

1 050 

1 4 

15 7 


1 575 

18 2 


4 6 

34 5 

1 080 

8 25 

47 8 

1 135 

11 5 

57 0 



(Chabelier, calc by Engel, A ch (6) 17 377 ) 


Cupnc bromide mtnc oxide, CuBr2, NO 


Decomp by H2O (Manchot, B 1914, 
47 1607) 


Cuprous chlonde, CU2CI2 
1 53 g CU2CI2 dissolve m 100 g H2O at 
21 5°, 1 55 g at 26 5° (Kremann and Noss, 
M 1912,33 1206) 

Solubility of CU2CI2 in H2O m an atmosphere 
of hydrogen 

Solubility IS recorded in mg-atoms per 1 


Solubility of CU2CI2 m HCl-f-Ae at 0® 


CU 2 CI 2 

2 

HCl 

Sp gr 

1 5 

17 5 

1 049 

2 9 

26 0 

1 065 

8 25 

44 75 

1 132 

15 5 

68 5 

1 261 

33 0 

104 0 

1 345 


(Engel, I c ) 


t*" 

Total 

Cu 

CuCh 

by 

analysis. 

Cl 

Cu Cli 
calc 

CuaCl 

analysis 


2 752 

2 124 

5 672 

0 628 


20 2 

2 919 

2 254 

5 525 

0 665 

0 420 

19 6 

2 971 

2 294 

5 464 

0 677 

0 474 

19 3 

2 861 

2 245 

6 464 

0 616 

0 499 


(Bodlandei, Z anorg 1902, 31 12 ) 


Solubility of CU2CL in H2O in \n atmosphere 
of CO2 

Solubility IS recorded in mg-atoms per 1 


t 

roijii 
( 11 

CuCl 

in il\ SIS 

Cl 

CuCl 

by 

in xlvisis 

Cu Cl 
calc 

20 6 

2 SIS 


5 235 

0 525 


21 7 

2 S05 

2 243 

5 430 

0 516 

0 562 


2 880 

2 258 

5 312 

0 301 

0 662 

19 7 

2 805 

2 138 

5 300 

0 33b 

0 667 


(Bodlander, 1 c ) 


Sol m cone HCl-fAq, insol in dil HNO3, 
or H2S04+Aq Not attacked by cold cone 
H2SO4, and only si on warming (Rosen- 
feld, B 12 954) Sol in NH40H+Aq, sol 
in hot NaCl, KCl, FeCU, ZnCh, MnCL, etc 
-fAq 1 mol Na2S203 in aqueous solution dis- 
solves 1 mol CU2CI2 (Winkl r, J pr 88 
428 ) Sol in KI, I2, KCN, or (NH4)2S04 + 
Aq (Renault, C R 69 558 ) 


Freshly pptd CU2CI2 is sol m H2S08+Aq 
(Lean and Whatmough, Chem Soc 1898, 
73 150 ) 

SI sol in normal NH40H+Aq only by 
shakmg several hours, a 0 02 norm^ solution 
of cuprous copper bemg obtained (Gaus, 
Z anorg 1900, 26 258 ) 

Insol m Na2S206+Aq (Siewert, Gm K 
6 1, 893 ) 

Sol in alkyl tnphosphites (Arbusoff, 
C C 1906, II 750 ) 


Solubility in FeCL, 4H20-fAq at 21 5® 


In 100 g HO 

Solid phase 

^ leCI 

t Cu Cl 


1 535 

Cu2Cb 

6 015 

1 33 

a 

11 02 

1 81 

n 

16 30 

3 11 

tt 

26 305 

7 125 

li 

29 35 

8 06 

u 

33 125 

0 565 

(( 

43 75 

12 44 

n 

54 00 

17 04 

It 

66 40 

21 60 

tl 

73 20 

23 20 

Cu2Cli+FeCl2 4HisO 

71 895 

21 655 

leCla, 4H2O 

69 34 

11 895 

a 

65 10 


(( 


(Kremann and Noss, M 1912, 33 1208 ) 
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Solubility of CU 2 CI 2 m KCl+Aq at t° De- 
termined in an atmosphere of CO 2 


t® 

g mol KCl per 1 

g atoms Cu per 1 

18 3 

0 05 

0 002411 

16 

0 1 

0 004702 

16 

0 2 

0 009458 

19 2 i 

1 0 

0 0970 

16 4 

1 

2 0 

0 3840 


(Bodlander and Storbeek, Z anorg 1902, 31 
17) 


Solubility of CU 2 CI 2 m KCl+Aq at t® De- 
termined in an atmosphere of CO 2 
All values recorded in milhmols per litre 


t® 

KCl 

Cupric 

copper 

Total 

copper 

Cuprous 

copper 

calc 

Cl 

20° 

0 

2 

222 

2 

851 

0 

629 

5 

436 

19 

1 

1 

901 

2 

385 

0 

484 

5 

287 

19 

2 

1 

571 

2 

150 

0 

589 

5 

614 

19 

2 5 

1 

421 

1 

955 

0 

534 

6 

015 

19 

3 

1 

523 

1 

983 

0 

460 

6 

247 

16 

5 

1 

COS 

1 

522 

0 

514 

7 

525 

18 

10 

0 

475 

1 

236 

0 

761 

11 

735 

20 

15 

0 

322 

1 

344 

1 

022 

16 

437 

19 

20 

0 

324 

1 

446 

1 

122 

21 

356 

19 

30 

0 

1308 

1 

761 

1 

630 

31 

911 

18 

50 

0 

loss 

2 

411 

2 

302 



16 

100 

0 


4 

702 

4 

702 



16 

200 

0 


9 

485 

9 

485 



19 

1000 

0 


97 

0 

97 

0 



16 

2000 

0 


384 

0 

384 

0 




(Bodlander and Stoibeck, Z anoig 1902, 31 
24) 


Solutions of 0 05=0 4 normal IvCl dis- 
solve CU 2 CI 2 with the formation of KCuCL, 
those of higher concentration with the forma- 
tion of K 2 CUCI 3 (Bodlinder and Stoibeck, 
Z anorg 1902, 31 41 ) 


Solubility of Cu CL-fKCl in H 2 O at 22° 


G in 1 g of solution 

Solid Ph IS 

Cu Ch 

KCI 

0 OOll'i 

0 0387 

Cu,Cl 

0 00405 

0 0656 

< 

0 00861 

0 0824 

ti 

0 0137 

0 0984 

( 

0 0219 

0 1133 


0 0390 

0 1406 

( 

0 0184 

0 1530 


0 0675 

0 1639 

ll 

0 0719 

0 1747 

( 

0 0863 

0 1839 

ti 

0 1043 

0 2027 

il 

0 1084 

0 2018 

<< 

0 1021 

0 2031 

tl 

0 1204 

0 2095 

t( 

0 1332 

0 2164 

tc 


Solubility of Cu 2 Cl 2 H-KCl in H 0 at 22° ~ 
Contimted 


G in 1 g 

of solution 

Solid Phase 

CU 2 CI 2 

KCl 

0 1621 

0 2330 

CuCU 

0 1723 

0 2384 

tl 

0 1907 

0 2374 

tl 

0 2148 

0 2516 

tl 

0 2145 

0 2506 

CujCU+CusClo, 4KC1 

0 2149 

0 2549 

CU 2 CI 2 , 4KCI 

0 1548 

0 2387 

ft 

0 1473 

0 2363 

ft 

0 1399 

0 2357 

It 

0 1439 

0 2389 1 

tl 

0 1451 

0 2363 

It 

0 1155 

0 2320 

tt 

0 1139 

0 2350 

tl 

0 0953 

0 2359 

tt 

0 0735 

0 2349 

it 

0 0555 

0 2389 

tt 

0 C453 

0 2404 

et 

0 0366 

0 2433 

tt 

0 0314 

0 2503 

tl 

0 0285 

0 2499 

tt 

0 0265 

0 2523 

It 

0 0220 

0 2628 

tt 

0 0193 

0 2687 

It 

0 0176 

0 2698 

tt 

0 0193 

0 2703 

CU 2 CI , 4KC1+KCI 

0 0160 

0 2706 

KCl 

0 0124 

0 2668 

tt 

0 0058 

0 2632 

tt 

0 0000 

0 2568 

tl 


(Bronsted, Z phys Ch 1912, 80 20S ) 


Solubility in NaCl-hAq 
Sat NaCl-f Aq dissolves 10 0 ^0 Cu Cl 
90°, 11 9 % at 40°, and 8 9 ^0 tt 11° 

15 % NaCl 4- ^q dissolves 10 1 CujCl 
90°, 0 0 % at 40°, and 3 0 % at 14° 

5% NaCl+Aq dissolves 2 (> Cu Cb 
90°, ind 11 % at 40 ° (Flunt, Sill \ni 
(2) 49 154 ) 


Solubility in N xCl-f Aq it 2b 5° 


In UK) k lIjO 

S( h 1 ph 1 ( 

Cu r 1 

NiiCl 

1 55 

3 15 

10 80 

Cu Cl 

7 30 

20 70 

tc 

40 60 

27 00 

tt 

49 10 

36 48 

tc 

57 21 

44 14 

Cu Cl +NaCl 

41 40 

55 95 

NaCl 

18 70 

50 90 

tl 


HCremann and Noss, M 1912, 33 1210 



CUPEIC CHLORIDE 


Solubility of CusCls in CuSOi+Aq at t° 
Values recorded in nulhinols per 1 



Cone of 
CuSOi 

Cupnc 

copper 

Total 

copper 

Cuprous 

copper 

calc 

Cl 

19 7 


2 258 

2 880 

0 622 

5 312 

16 3 

0 49375 

2 746 

3 125 

0 379 

4 805 

18 6 

0 9875 

3 145 

3 602 

0 457 

4 908 

17 5 

1 4812 

3 315 

3 915 

0 600 

4 530 

19 4 

1 975 

4 131 

4 553 

0 422 

4 687 

20 4 

2 4687 

4 349 

4 786 

0 437 

4 287 

20 5 

2 9625 

4 625 

5 193 

0 509 

4 256 

20 1 

4 9375 

6 546 

7 276 

0 730 

4 329 


(Bodlander and Storbeek, Z anorg 1902 31 

nn \ o j 


Sat CuCis+\q contains at 
-20® -5® +12® 17® 32® 

37 38 8 39 3 41 7 4 1 2^ CuCI„ 

39® 55® 68® 73® 91® 

44 0 46 5 47 9 48 6 51 CuCI, 

(fitard, A ch 1894, i7) 2 536 ) 


Sp gr ofCuClt+4qat 17 5® 


% CuCIs 

Sp gr 

ii ^7 CuClt ' 

"11 gr 

5 

1 0455 

il 25 , 

1 2918 

10 

1 0920 

I 30 

1 3618 

15 

1 1565 

35 

1 4447 

20 

1 2223 

1 « I 

1 5284 


(Franz, J 

pr (2) 6 274 ) 


Insol in SbCls (Klemensiewicz, Bull 
Acad Crac 1908, 6, 485 ) 

SI sol m liquid NH3 (Franklin, Am 
Ch J 1898, 20, 827 ) 

Insol in alcohol 

SI sol m ether (Gehlen ) 

Sol m quinoline (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

Sol in pyridme (Schroeder, Dissert 

1901) 

Insol in phosgene (Eidmann, Dissert 

1899) 

Insol m acetone (Naumann, B 1904, 

37 4329) 

Insol in acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Difficultly sol m methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Insol in ethyl acetate (Aexander, Dis- 
sert 1899 ) (Naumann, B 1904, 37 3601 ) 
Difficultly sol in ethyl acetate (Nau- 
mann, B 1910, 43 314 ) 

100 g acetonitrile dissolve 13 33 g Cu CI2 
at 18° (Naumann and Schier, B 1914, 47 
249 ) 

Sol in benzonitrile (Naumann, B 1914, 
47 1369 ) 

Sol in hot benzonitrile and other aro- 
matic nitriles (Werner, Z anorg 1897, 16 


Mol weight determined 
methyl and ethyl sulphides 
anorg 1897, 16 19, 25 and 28 ) 
Mm Nantokite Sol m H< 


m p> ridme 
(Werner, Z 




NH^OH+Aq 


Cupnc chloride, CuCh 

Dehquescent 100 pts H2O dissolve 70 6 
pts CuCL at 0°, 100 pts CuCL+Aq contm 
41 4 pts CuClz (Engel, A ch (6) 17 350 
100 pts H2O dissolve 76 2 pts CuCl at 
16 1°, or 100 pts CuCU+Aqs-it at 16 1 con- 
tMU 43 25 pts CuCla (Rudorff, B 6 484 ) 
100 pts CuCU+Aq sat at 17° contaw 
43 06 pts CuCb, at 31 5°, eontMn 44 7 pts 
CuCL Coefficient of solubility =41 4+ 
0105t (Reicher and Deventer, Z phys 
Ch 6 560 ) 


Sp gr of CuCl2+ 4.q at 22 9°, oontaimng in 

mm ir n. 


855( = 

= mol ) 171 255 5 g CuCi j +2H,0, 

1057 

1108 1154 

342 

427 5 

513 

g CUC1.+2H.O, 

1197 

1238 

1275 

598 5 


684 

g CuCl,+2H.O, 

1309 


1341 

769 5 


855 

g CuCl.+2HX», 

1371 


1399 

940 5 


1026 

g CuCl,+2H 0 

1425 


1449 



Contammg 

CuCi 

!anh^drous’) 


675( = 
1059 

337 5 
12o7 

540 

1379 


= Hmol) 135 202 5 

1 114 1 Ibo 


270 g CuCh, 


405 472 5 

1299 130 

607 5 b75 
1416 1453 

^ rieivl Q 7! ahs 


1213 
g CuCi 


g CuCI 


Sp gr of CuCi -\q at 0 < = CuCI 

m 100 pts solution S =mols CuCi m 
100 mot of solution 


s 



39 4170 ' 

S 00 

1 4'Q' 

3o 3839 

b 82 

1 41-3 

30 92o5 

0 b5 

1 3o2 4 

26 1129 , 

4 d1 

1 2s8l 

20 6697 

o 3b 

1 2204 

14 5820 

2 23 

1 14M4 

8 0732 

1 lb 

1 


(Charp^ \ ch vb 29 2^ 

Tables for 7®, 30 o 49 2 md bo are a o 
given b} Charp\ 


Sp gr of CuCi - A.q at room temp 
containing 

12 006 21 349 3o 027“^ f CuCi 

1 1037 1 2154 1 o»12 

agner, W Cnn I'*:) 18 27 5 i 
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CUPRIC CHLORIDE 


Sp gr at 20® of CuCL+Aq containing M 
mols CuCL per liter 


M 

0 01 

0 05 

0 075 

Sp gr 

1 001208 

1 00637 

1 009264 

M 

0 10 

0 20 

0 50 

Sp gr 

1 012614 

1 030991 

1 051479 

M 

0 75 


1 0 

Sp gr 

1 090912 


1 120249 

M 

1 5 


2 0 

Sp gr 

1 177618 


1 234551 


(Jones and Pearce, Am Ch J 1907, 38 717 ) 


Sp gr of CuCL+Aq at 25® 


Concentration of CuCla d-Aq 

sp gr 

1 — normal 

1 0624 

Va- “ 

1 0313 

'A- “ 

1 0158 

V»- “ 

1 0077 


(W agner, Z phys Ch 1890, 6 38 ) 


Much less sol m HCl+Aq than in HaO 
1 1 HCl-f-Aq containing 45 pts HCl to 100 
pts HaO dissolves only 290 g CuCL at 12®, 
\\hertas 11 H O at 12® dissolves 630 g CuCla 
(Dittc, C R ISSl, 92 m ) 

Solubility m HCl-f-Aq at 0® = 


^2 inols m milligi ammc s in 10 ccm 
solution HCl = inoIs IICl in ditto, H^O 
- g HtO 


f uCl 

2 

IK 1 

Sum of 
C(|un 

t,r 

II 0 

91 T*) 

0 

91 75 

1 400 

S 7^ 

S6 S 

1 5 

91 J 

1 475 

S 74 

SJ 2 

7 S 

91 

1 15S 


79 J") 

10 5 

S9 S) 

1 1 >5 

S ()4 

6S 1 

20 25 

SS 6) 

1 1S9 

S >() 

50 0 

J7 ) 

S7 ) 

1 JI9 

S 17 

22 S 

70 25 : 

9J 0> 

1 2J1 

S 21 

2J 5 

102 5 

121) 

1 2SS 

7 5( > 

2() 7 

1 12S 

151 7 

1 1 J2J 

[ (> 77 


( I ng( 1 \ ( li (()i 17 i )I ) 

Not <I( ( omp l)\ ( old II s( ), 

^f)I 111 \ I ! )( I \(| \(I\ s )I 111 (OIH 

N d 1 1- \<1 I lioussiiiy mil ) 

^oliil)iht\ of Cu( I in NII,( 1 f \([ it ■JO*’ 


\il ( 1 

< u( 1 

Ii 1 I il . < 

29 5 

1 

0 

MUC 1 

2S () 

' I 

Mid 1 f C u( I JMLC I II <) 

12 1 

1 > (> 

C ii( 1 2MI4C 1, H 0 

2 OJ 

2 

C^uC 1 2\n4Cl HO+CuCl, 



2H 0 

0 

IJ 95 

GuCl 2HO 


( Sc lin in< in ik( rs, / pli\s Ch 1909,66 OSS) 
S( ( ilso Ml4Cl4-CuC L und( 1 iinrnoiuuin 
chlcmdi 


Solubility of CuCla +HgCl 2 m HaO at 36® 


% HgCl 

% CuCla 

Solid Phase 

0 

44 47 

CuCla, 2HoO 

21 03 

33 50 

ct 

37 30 

26 07 

i( 

44 47 

23 31 

tt 

50 47 

21 50 

CuCla +HgCIa 

52 44 

19 40 

HgClj 

52 54 

18 46 

i( 

52 81 

IS 06 

tt 

51 03 

14 73 

tl 

49 50 

5 94 

tt 

23 87 

2 64 

tt 

8 51 1 

8 51 

tt 


(Schreinemakers and Thonus, Proc K Akad 
Wet 1912, 16 472 ) 


Solubility of CuCla +KC1 m HaO at t® 



Cl per g 
of bolution 

Mols per 
100 mols 
HaO 


0 

3 

0 

CO 

As IvCl 

5 

3 

0 

IvCl 

4 

0 120 

lO 107 

5 5() 

9 91 

CuCl 2KC12HO + 
IvCl 

4 0 0 

n 1 2 ^ 

n 1 1 5 

h 19 

11 4 


( 


2 

^ 71 

11 f) 





1 

IS S 


no 5 0 ISS O 154 

|14 9 

21 4 


‘H 7 

0 1010 1 

10 2 

2 () 0 

CuCl IvCI+IvCI 

OS s 

“ 

_ 

17 ) 

2S 7 


0 



9 S4 

1 94 

CuCl 2KC12HO + 






CuCl III 0 

io (» 

0 212 

0 oto 

12 0 

5 44 


}() 1 

0 211 

U 0/) 

I 1 7 

(» 90 


)2 0 

1 ) 2il 

0 0f)2 

14 S 

7 f 1 


(0 2 

0 2 to 

0 ()()() 

1 > S 

H 19 

(uCl KCH-CuCl 






211 0 

<> 

0 2 > ) 

0 ()(>1 

1() S 

S 1 , 


()1 2 



1 1 <) 

11 () 

( u( 1 2KC 12110 + 






C ii( 1 KC 1 




11 s 

1 >0 

( u( I KC 1 


(Meyc rhoITci Z phys Ch IS9(), 6 102) 


100 g HO dissolve 72 6 g CuCd +16 Og 
N iCl (RudoiiT, B 6 ()S4 ) 


S(>lul)ilit\ of C uC 1 i-N i( I in 11 ( ) il JO 


\ iC 1 

( uC 1 

S< ll 1 I 111 ( 

(1 

1 J 95 

CuCl 910 

J 19 

11 14 


1 2S 

11 96 


6 11 

^9 19 


10 iT 

J() M) 

C nC I +\ iCl 

12 02 

J2 A 

N iC 1 

12 2) 

J2 49 


1 J 5d 

2S ()4 


I > K) 

2J 72 


IS 4t 

1() <)S 


20 ()1 

11 OJ 

(( 

2b 47 

0 

i 


(Sf hrcinem xkois ind do Biat, Z Ch 

1909, 66 5S6 ) 






CUPRIC CHLORIDE 


Solubility of CuCla m CuS04+Aq at 30° 


Composition of the 
solution 

Solid phase 

bvwt 

CuCi2 

% by wt 
CuSOi 

0 

20 32 

CUSO 4 , 5 H 2 O 

6 58 

13 62 

{( 

15 68 

8 93 

(£ 

25 67 

4 77 

te 

39 48 

3 21 

It 

42 77 

2 89 

CUSO 4 , 5 H 2 O+CUCI 2 , 2HjO 

42 47 

2 90 

U 

43 25 

1 14 

CuCla, 2 H 2 O 

43 95 

0 

tt 


(Schreinemakers, Z phys Ch 1909, 69 561 ) 


Insol in liquid NHs (Gore, Am Ch J 
1898, 20 827 ) 

SI sol in liquid HF (FranMm, Z anorg 
1906, 46 2 ) 

Sol in alcohol and ether 
Sol in 1 pt strong alcohol 
100 pts absolute methyl alcohol dissolve 68 
pts CuCL at 15 5°, 100 pts absolute ethyl 
alcohol dissolve 53 pts CuCL at 15 5° (de 
Bruyn, Z phys Ch 10 783 ) 

See also under CuCl +2H2O 


Solubility of CuCl +KC1 in absolute alcohol 
at 25° 


% 

CuCh 

KCl 

Solid Phase 

1 27 

0 281 


KCl+KCl, CuCL 

1 51 

0 28 J 


t( 

2 15 



KCl, CuCL 

5 25 


a 

30 16 


tt 

34 17 

0 2r 


KCl, CuCl +CuCl , C H4OH 

34 45 

0 21 


tt 

34 29 

0 21 


tt 

33 97 

1 0 00 

CuCl , CjHeOH 


(Foote and W ilden, J Am Chem Soc 1911, 
33 1012) 


Solubility of CuCl) + KCl m act tone at 25° 


CuCh 

KC 1 

1 

Solid I has( 

0 34 

0 38 

KCl+KCl, CuCL 

0 48 


KCl, CuCU 

1 50 


it 

2 06 


tt 

2 49 

0 27 

KCl, CuCl +CuCl , CjHeO 

2 32 


it 


(Foote and Walden, J Am Chem Soc 1911, 
33 1032 ) 


100 g of sat solution of CuCL m ethyl 
alcohol contains 33 97 g CrCL (Foote and 
Walden, J Am Chem Soc 1911, 33 1032 ) 
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Easily sol m acetone (Krug and M Elroy , 
J Anal Ch 6 184 ) 

Insol m benzene 


Solubility in orgamc soh ents 


Soh ent 

1 

sat solution 

t ' 

contains ‘7 

. 

1 

CuCl 

Methyl alcohol 

22 1 

3b 8 


40 

37 5 


50 

37 1 


60 ' 

37 5 

Abs ethyl alcohol 

0 

32 0 


19 

35 7 


20 

35 9 


38 

38 5 


50 

41 7 

Propyl alcohol 

-15 

26 8 


19 

30 9 


37 

30 7 


57 

30 3 


62 

30 5 

AUyl alcohol 

-20 

23 4 


- 4 

23 6 


27 

22 9 


32 

23 3 

N-butyl alcohol 

' 0 ' 

15 2 

23 1 

15 S 


, 37 

15 7 


00 

16 1 


S4 

1 16 2 


92 

! 16 7 

Ethyl formate 

; -20 

1 10 2 

+24 

' 9 4 


37 

, 7 4 


' oO 

i ‘2 

Ethyl acetate 

' +20 

3 0 

1 *^0 

2 0 


1 72 

1 

1 3 

\cetone 

1 -20 

IS 4 


' - s 

IS s 

Isopropy 1 alcohol 

i o2 

11 0 


2s 3 


1 

2b 7 

(Etard, \ ch 

1804 1 7 ) 2 

obo ) 


See also under CuCl +2H 0 


1 g CuCl IS sol in Isl g methyl acetate 
at 18° Sp gr lb° 4° of the sat solution = 
0 939 (\aumann B 1909, 42 3793 ) 

1 g (juCl IS sol in 249 g ethyl acft\te 
at 18° Sp gi of sat solution 1S° 4° - 0 905o 
(Naumann, B 1904, 37 3603 ) 

Difficultly sol in ethyl acetate (\au- 
mann, B 1910, 43 314 ) 
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CUPRIC CHLORIDE 


1 pt sol m 249 3 pts eth\ 1 acetate at 10® 
(Alexander, Dissert 1899 ) 

Solubility in acetone 
34 7 g acetone dissolve 1 g CuCL at 18® 
Sp gr of sat solution 18®/4® ==0 8154 (Nau- 
mann, B 1904, 37 4320 ) 

1 40 pts are sol m 100 pts acetone at 56® 
(Laszczynski, B 1894, 27 2287 ) 

Sol in acetone and meth>lal 1 gram dis- 
solves in 34 08 grams of acetone at 18® 
(Eidmann, C C 1899 , II, 1014 ) 

100 pts absolute ether dissolve 0 043 g 
CuCL (Bodtker, Z phys Ch 1897, 22 
511 ) 

Mol weight determined m pyridine and 
methyl sulphide (Werner, Z anorg 1897, 
15 20 and 25 ) 

100 g sat solut on in acetonitrile contains 
1 57 g CuCL (Naum inn and bchi«i, B 
1914, 47 249 ) 

SI sol in benzonitrile (Naumann, B 
1914,47 1369) 

Sol in boiling dipropylamme (Werner, 
Z anorg 1897, 16 34 ) 

Sol m urethane (Ley, Z ph^s Ch 1897, 
22 81), (Castoro Z anorg 1899, 20, 61 ) 
-fHsO (Dittc, \ ch (i) 22 551 ) 

Sol m H^O with slight dcf omp (Sabatier, 
Bull feoc 189*5, (3) 13 601 ) 

-f-2HjO Deliquescent 100 g H O dis- 
sohe 121 4 g CuCi +2H 0 it 16 1® (Ru- 
dorlT ) 

Aq «oI at ^ )® cont uns 9 6S9 Mol CuCl 
“ 15® S9U ‘ ^ 

(Sthu iin nuktrs, C C 1911,11 119) 


CuCl 4'2IIO-f\<i sit it iO® fontiins 
1^95^, CuCl fM((iburg C C 1904, 11 
1 1<)2 ) 

H 95 g inh\dic)us C uC 1 in dtssohidm 
100 g CuCl -f V.<i it 10 ( s< hn UK III ike is 

Aieh IK ( I S< 1910 |2! 16 117 j 

14 47^, b\ weight juih\ di ous C uC 1 ib elis- 
soheei III no it T)® ( N hie me in ike is ind 

I he)iius \(ili k \k id Wet \inst PUi, 
21 ) 


Solubilitv of CuCl -|-3H <> in elh\l de ohol 
-P\ei it 11 ) 


tinl ll> }. i 

e I kill < ii< 

itliiin 

III 


<)S 


1 1 lit) 

0() 

:> 

1 1 iY)7 

95 

I 

\ 1 070 

04 

i 

, 1 0i<) 


Anh> (Irons B*ilt dissoh e b n idil> lu absolute 
(th>l deohol, CuCl +2H () is puupjtittd 
in II <) 


Solubility of CUCI 2 + 2 H 2 O m ethyl alcohol+ 
Aq at 11 5® G under addition of in- 
creasing amounts of CuCb 
P== Percent of ethyl alcohol by volume 
G ~ Grams of CuCL added 
Cc = Grams of CuCL m 5 cc of the solution 
C w = Grams of water m 5 cc of the solution, 
calculated from 

(1) the water content of the alcohol 

(2) the water of crystallization which had 

gone into solution 

(3) the water held mechanically in CuCL 

+ 2 H 2 O 


P 

G 

Cw 

Cc 

89 3 

0 000 

0 794 

1 137 

90 3 

it 

0 744 

1 122 

91 3 

it 

0 695 

1 104 

92 3 

it 

0 648 

1 090 

94 3 

it 

0 561 

1 096 

95 3 

tl 

0 517 

1 095 

96 3 

tt 

0 478 

1 116 

97 3 

it 

0 440 

1 140 

98 3 

it 

0 396 

1 194 

99 3 

tt 

0 369 

1 208 

n 

0 223 

0 310 

1 295 

it 

0 444 

0 290 

1 395 

it 

0 665 

0 270 

1 506 

it 

0 887 

0 247 

1 639 

it 

1 106 

0 221 

1 772 

it 

1 324 

0 205 

1 921 

it 

1 540 

0 191 

2 086 

a 

1 759 

0 179 

2 216 

a 

1 957 

0 164 

2 400 


(Bodtker, Z ph>s Ch 1897,22 506-507 ) 


100 pts absolute tthei dissolve 0 061 g 
CuCl 4-2110 (Hejdtker, Z phys Ch 1897 
22 511 ) 

Oil pts irc sol m 1(K) pts e thcr at 16° 
oil ‘ 100 ‘ “ 35® 

ss() “ “ 100 ‘ ice tone “ 0° 

S92 “ 100 “ ‘ ‘‘13 5® 

(I iszczMislvi, B ISO 4 27 22S() ind 22S7 


Solubilit\ uioiguuf solvents it t® 


s il\ It 

1 

I ts 1 i 
Hdh ( ni 
n quin 
((; (lis 
hiiK I 

I ].( 

{ ii( 1 
-IIjO 
it t 

I UK III t ll\ I ill< oil )1 

20® 

7 1 


IS 9 

7 1) 

1 tll\ 1 ll ill il (') 1 ) 

20 1 

11 b 


P) 6 

11 9 

I un iP( t >111 

22 1 

41 b 

y ) pts ( th\ 1 akohol (')S ; +-10 pts 

20 0 

44 2 

H (J 

21 S 

9 0 


23 0 

8 5 



CUPEOUS SODIUM CHLORIDE 


m 


Solubility in or game solvents at t® — Cord 


Solvent 

] 

t® 

Pts ot 
solvent 
required 
to dis 
sohe 

Cu^lj + 
2 E 2 O 
at t® 

80 pts abs alcohol +20 pts H 0 

28 1 

6 0 


20 7 

6 2 

80 pts acetone +20 pts HaO 

23 1 

5 3 


21 8 

5 6 

80 pts acetone +20 pts methyl 



alcohol 

23 1 

12 0 


24 0 

11 6 

10 pts methyl alcohol +90 pts 



ethyl alcohol (98®) 

24 2 

5 4 


25 0 

5 1 

20 pts methyl alcohol +80 pts ord 



ether 1 

24 1 

15 1 


22 4 

15 7 

80 pts abs alcohol +20 pts ord 

24 1 

8 8 

ether 




25 0 

8 5 

Comm methvl alcohol 

23 9 

5 4 


23 0 

5 6 

85 pts pyndme+15 pts HaO 

24 4 

63 4 

23 6 

63 7 

60 pts pyndine +40 pts HaO 

27 3 

26 7 


28 0 

26 2 

75 pts a picoline +2o pts H 0 

26 1 

51 6 

25 1 

52 3 

70 pts a pioolme +30 pts H O 

26 1 

47 3 


CuCl , 2HC1 Dcliquehcent \tr\ *401 in 
H»0 ( \Ie\ancler, Dis^ rt 1809 > 

-foHsO Properties as abo\e < Sa- 
batier, C R 106 1724 ) 

CuCkSHCl Sol in HjO iXeumann 
M 1894, 15 493 ) 

Cupnc gold (aunc) chlonde, CuCb, 
2AUCI3+6H2O 

109c IS sol m H O at 18° MnIiu'^ Z 
anorg 1911, 70 210 ^ 

Cupnc Utluum chlonde, CuCL, L1CI+ 
234HO 

Decomp on air Decamp bjy dissohing m 
H2O Sol mconc without decomp 

Decomp by alcohol (Chasse\ant, ^ ch 
(6) 30 33 ) 

-f2H20 (Me\erhoffer, W \ B 100, 2b 
621) 

Cupnc mercunc chlonde 
Easily sol m H2O (v Bonsdorff ) 

Cupnc mercunc potassium chlonde, CuClj, 
3HgCl , 6KC1+2H,0 
Deliquescent m moist air Sol in boihng 
HO without decomp, and recr\ stallises if 
cooled slow!} Insol m absolute alcohol 
(v Bonsdorff, Pogg 33 SI ) 

Cuprous mtrosyl chlonde, CujCl , 2\0C1 
Ver> deliquescent and sol m H 0 with im-» 
mediate decomp (Sudborough, 

_ 69 608) 


(de Comnck, C R 1900, 131 59 ) 

Solubility in orgamc solvents 
Sol m propyl alcohol, hot glycol, hot 
glycerine, hot paraldehyde, hot crys acetic 
acid, pure acetone, 30% methylamme+Aq, 1 
pure pyridine, pure a-picoline, acetonitrile, | 
si sol in isobutyl and amyl alcohols, crystal- 
hzable formic acid, ethyl acetate, msol m 
cold glycol, cold glycerine, cold paraldehyde, 
benzSdehyde, cold crystallizable acetic acid, 
ord ether, abs ether, hot and cold CS2, cold 
aniline, cold orthotoluidme, methylene cWor- 
ide, ethyl iodide, propyl iodide, ethylene 
bromide, benzene, toluene, xylene, ligrom, 
nitrobenzene, cold piperidine and essence of 
terebenthine (de Comnck, C R 1900, 131 

59 ) 

Aq sol at 35° contains 2 921 Mol % CuCL 
15° 1 11 

(Schrememakers, C C 1911, II 349 ) 

Cuprous hydrogen chlonde, CuCl,HCl 
Sol in H2O (Neumann, M 1894, 16 493 ) 


Cuprous potassium chlonde, Cu Cl , 4lvCl 
Sol m H 0 i^Mitscherlich, \ ch 73 3b4 ) 
For solubilit\ data, Cu Cl ^KCl under 
cuprous chlonde 

Cupnc potassium chlonde 
CuCl,KCl (Me\erhofTer, Z ph\s Ch 3 
336 ) 

Sol m H 0, onh si bol m cone HCI- 4q 
(Groger, Z anorg lb9Q 19 > 

CuCl , 2KC1-^2H O sol in H O and 
alcohol iBerzeliUfc Pogs I? dis 

The composition of the h^ drate& formed b\ 
this salt at different dilutiomj I5 calculated 
from determinatioub of the lov-ermg 01 the 
fr pt produced b^ the salt and 01 the con 
ductintj and sp gr of its aqueous solution- 
(Jones, km Ch J 190o 34 3--) 

For solubilit\ data see CuCl — KCI nm tr 
cuoric chlonde 

Cupnc rubidium chlonde, CuCl , 2RbCl 
Easilj sol m H 0 and HCl- kq ,Godei- 

^^^+2H 0 ^Sol in H 0 ^^^Touboff, J B 

1Q07 'i 


Cupnc hydrogen chlonde, CuCL, HCI+3H2O 
Decomp by HjO Sol m HCl+Aq below 
0° (Eng^. C R 106 273 ) 


Cuprous sodium chlonde 
Very sol m H 0 
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Cupnc sodnim chlande 

Easily sol m cone NaCl+Aq Sol m 
alcohol of 0 S37 sp gr 

\o double salt exists (Schi einemakers 
anddePaat, 2 ph}s Ch 1^^09,66 5S6 ) 

Cupnc thalUc chlonde, CuCL, 2TICI3 
Sol m HjO (Willm, A ch (4) 6 56 ) 
-bbHaO Can be cryst from H2O 
(Gewteko, A 1909,366 225 ) 


Cuprous chlonde ammonia, CU2CI2, NHs 
(Lloyd, J phys Chem 1908, 12 399 ) 

Cm iChf 2NH3 Dteomp hy H^O or acids, 
not by ale >hol (Ritt hausen, J pr 69 3b9 ) 
CujCL, SNHs (Lloyd, J phys Chem 
1908, 12 399 ) 

CuaCLjGNHs (Lloyd, J phys Chem 1908 
12 390) 


Cupnc chlonde ammoma, CuCL, 2\H8 
Docomp by H2O (Kane, A ch 72 273 ) 
CuCL, 4NH8 Sol in H2O (Bouzat, C R 
1002, 136 294 ) 

4-lLO {Cuprammomuni chlonde) Sol 
in H/) and hot Aq 

4“ 211 0 Sol m small amt of H2O 
Cu( 011)2 H pptd hy dilution (Boiizat, 
A (h 1903,(7) 29 350 ) 

(^iCI , 5NH3 (Bouzat, V ch 1903, (7)29 
350 ) 

-fOiHO Sol in HO On dilution 
C u(OH) IS pptd Sol in MLOlI-fAq, 
solubility d(fnas(b is MIi concentiation 
nun is( s (Bou/it, \ fh 1903,(7) 29 ^'lO ) 
CuCMj, bMii Compktfly &0I m HO 
(Hos( , PoRg 20 )5 ) 

Sol 111 JI O ]>ut (hfoiJip })\ gicat dilution 
\Mth of ( uiOH ) 

Insoi in Inpiid Ml*) I Bou/ it, V ch 
PM){ (7) 29 ^>0 ) 

Cuprocupric chlonde ammoma, C u C 1 C. uCI 
i\IlH H O 

l)(<oin|) h\ H ( ) 01 ikolioi \l)und intly 
soj III \ilj(J-i-\(j but w ith !> II ti il d( toiii- 
position ( Hit tli ius( n ) 

Cupnc chlonde ammoma platmous chlonde, 
( u( 1 J\II,, Pl( I 
Sm Platodiamme cupnc chloride 

Cuprous chloride carbon monoxide, 

( u ( I J( O f UI 0 
\m\ sol m IK 1 (sp W.1 1 19) with 
fioii of (() Sol in MliOJI+Vq (Min 
( iioj Old I IK ikI, \ 190S 369 1 10 ) 

2( u ( I ,( O-f 2H O Iiiso] in H O ( Boi- 
(Ik lot \ { Il is )(>, ( ij 46 4ss ) 

KuM >( O-f 7110 Insol lu JI O, 

but d( < oiiip thdiwith \(i\ quickh Sol 
m ( 11 C I -fJK J 


Cupnc chlonde hydrazme, CuCL, 2N2H4 
Easily decomp (Hofmann and Marburg, 
A 1899, 306 222 ) 

Cuprous chlonde mercuric sulphide, CU2CI2, 
2HgS 

Insol in H2O, sol m cone hot HCl+Aq, 
not decomp by boiling dil H2S04+Aq, but 
decomp by cone H2SO4 (Heumann, B 7 
1390) 

Cuprous fiuonde, CU2F2 
Insol m H2O or HF Sol m cone HC1+ 
Aq, from which it is precipitated by H2O 
Insol in alcohol (Berzelius, Pogg 1 28 ) 
Decomp by H2O into sol CuF2 Sol in 
boilmg HCl+Aq and in HNOs+Aq Only 
si attacked by warm H0SO4 (Poulenc, C R 
116 1447) 

Cupnc fiuonde, CuF2 
Easi^ takes up H2O to form CUF2+2H2O 
Sol in ftCl, HNOa, or HF+Aq (Poulenc, C 
R 116 1448) 


Solubihty at 25° in HF+Aq 


Normuht\ of HF+Aq 

g atoms Cu m 1 000 c t 
of solution 

0 12 

0 0307 

0 28 

0 llb4 

0 57 

0 2404 

1 OS 

0 3SS 

2 2S 

0 4bi 


Sr>liihilit\ is d((r( is(d by pi(scn(( oi KI 
(Jug(i,Z inorg 1901,27 29 ) 


Insol m liquid NH3 (Goie, Am Ch J 
IS9S, 20 S27 ) 

Insol m methyl icctatc (Naurnann, B 
1909 42 3790) (tli\l i((tit( ( \ iinn iiiii 
13 1<)1() 43 Bn 

lusoi ni If (tone (fidininn C C 1899 
II 1014, N luni inn B 1904,37 4 329 ) 

+2H O SI sol ni cold, dof oinp b\ ho 
HO (]3( r/cluis ) 

Cupnc hydrogen fluoride, Cub 91 11 + >1 1 O 
J)( Inpif s( ( nt 

J isily sol in ir () iiid (111 Kids 
Sol in M I (( )H + \(i w It h d( ( )inp ( Bolnn 
/ inoig 190) 43, 329 ) 

Cupnc potassium fluoride, Cub 2 21\1 
1 isily sol in 110 

( ul , Kb \ cry si sol in H () si sol n 
till Kids flblmholt L iiiorg 3 119) 

Cupnc rubidium fluoride, Cul 2 Rbh 
Vb tht Ksilt (Htlmholt ) 

Cupnc silicon fiuonde 
Sc6 Fluosilicate, cupric 
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Copper staimic fluonde 
See Flttostannate, copper 

Copper tantaltun fluonde 
See Fluotantalate, copper 

Copper titanium fluonde 
See Fluotitanate, copper 

Copper tuugstyl fluonde 
See Fluoxytungstate, copper 

Copper zircomum fluonde 
See Fluozirconate, copper 


5 H 2 O 

Decomp rapidly m tlie air 
Easily sol in H 2 O 
Decomp by boilmg with I 
tion of NH3 


Solubiht> in \H 4 OH-r at 2^ 


NHi nerm 

g Cu p» r 1 

1 ( IH * H 

JKT 1 

2 63 

3 05 j 

0 09b 

2 00 

2 12 

0 OliT 

1 32 

1 OS 

0 o:i4 

2 540 

6 2t> 

0 197 

1 965 

6 28 

0 1W> 

1 280 

4 13 

0 129 

0 973 

3 36 

0 10b 

0 870 

3 08 

0 097 

0 540 

2 36 

* 0 074 

0 391 

2 04 

1 0 064 

3 176t 

8 06 

, 0 253 

2 070 

5 72 

i 0 180 

1 272 

4 75 

0 149 

0 451 

2 54 

1 0 080 

0 320 

2 13 

1 0 067 


tinn of JN±ia Th® non-agreement of the resets is due to 

Easily sol m dil acids (Bohm, Z anorg the presence of different modifications of 
1905, 43 333) CnOsHj 

(Bonsdorff, Z anoig 1904 41 1S2 * 

Cuprous hydnde, CuH 

Insol m H2O Sol m HCl"f Aq (Wurtz, Solubihtv in NH40H-r4.q at IS® 

C H 18 102 ) — — - 

Sol m warm cone HCl with decomp p^j. 1 atom per 1 

(Baxtlett, Am Ch J 1895, 17 187 ) ^ 

Ciipnc hydnde, CuHj 0 oO 0 0^^ 

Sol m HCl with decomp (Bartlett, Am ^ ^ ^ 

Ch J 1895, 17 187 ) o o 9 9.:»14 

25 9 0442 

Copper hydrosulphide, 7CuS, HjS n 0 

(I mder and Picton, Chem Soc 1892, 61 ^ q U 0-^4 

120 ) 5 0 9 1041 

9CuS H2S (Linder and Picton ) 0 q 0 12^ 

22Cufe, H2S (Linder and Picton ) § 0 

9 9b 9 

Cuprous hydroxide, CuaO, a;H20 - - 

Sol m acids as cupric salt Insol mNaOH, (Dawbon, Z ph^- Ch 

^^^?^n^NH40H, and (NH4)2C03+Aq, sol NaOH or KoH- 

m Na2S203+Aq but CuO ib pptd on bou 5 b.’- l ^ 


0 00054 
0 OOoo 
0 OW^ 
0 0204 
0 0.:»14 
0 0442 
0 054^ 
U O'sl 
0 1041 
0 1254 
0 
0 


Cuprocupric hydroxide, CuOH, 3Cu(0 
+ 3 H 2 O , 

Sol m acids (Francke, Dissert 1907 ) 

Cupnc hydroxide, 3CuO, HO 


inNaOH, (Dawson, Z phi- Ch l^CN 69 111 
-t-Aq, sol or K< 'H- \q 

butCuOispotd onbou ig -1- 

not DDtd i Chodnew J ^ 2o -- 
3Cu(OH) ^aOH or K(Ul-\c. ucltb^ 

contam organic matter 

1907 ) contradicted b\ 5 olcKcr \ 59 

Entireh sol m cone K< ^ ^ 

tion IS decomp b^ hea mg c , 


L^ol m H 2 O or dil ^kalies Easily sol (3)^12 


m warm NH 4 CH-Aq PnOoH m Z anal 9 4b3 » r 1 1 n n- 

Much inore;^fficulfcly ) The solublllt^ m N i' 'H o* C H , r 

KOH+Aq (Chodnew, J pr 28 2-0 1 pared either from Cu'-t >, o C a N . ^ 

True composition is 6CuO, H 2 creases with dwreist H ^ ^ qj 

SoS '1s°S'‘^-o, bu. d,«a b- .... - 

6CuO, H 2 O by bemg boiled therewit pot^mm carbonate -c 

form S NHrsalts+ Aq 1 Z anorg 1904, 
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Solubility of crystalline CUO2H2 m ammoru- 
acal Ba(OH)2 and NaOH solutions at 
18 ® 


Solvent contains per litre 

Cu Goncentra 
tion g atoms 
per 1 

Imol NH3+O mol Ba(OH)j 

0 01090 

» +0 0025 

ti 

0 00907 

“ +0 005 

tt 

0 00801 

+0 01 

i< 

0 00633 

+0 02 

u 

0 00526 

2 mols NHa+0 mol Ba(OH)2 

0 0314 

“ +0 01 

“ 

0 0277 

4 mols NH3+O mol Ba(OH)2 

0 0784 

+0 01 

il 

0 0747 

1 mol NH,+0 mol 

NaOH 

.0 0109 

» +0 01 

tt 

0 00766 

“ 4-0 02 

11 

0 00655 

4-0 03 

a 

0 00531 

-fO 05 

tc 

0 00456 

“ +0 10 

tc 

0 00410 


(Dawson, Chem Soc 1909, 96 377 ) 


Solubility of crystalline CUO2H2 in ammoni- 
acal salt solutions at 18® 


Solvent contains per litre 

Cone of dis 
solved Cu g 
atoms per 1 

1 mol NHa 

0 0109 

0 05 mol NHsd-O 01 mol (NH4)2S04 

0 00129 

+0 025 

0 00511 

0 1 mol NHs+O 01 mol (NH 4 ) 2 S 04 

0 00326 

+0 02o 

0 0108 

+0 Oo 

0 0233 

0 2 mol NH 1 +O 00 mol (NH4)iS04 

0 00054 

+0 01 

0 00649 

H-0 02o 

0 0175 

+0 0:> 

0 0384 

+0 10 

0 0690 

0 5 mol NH3+0 00 mol (NH^^^SOi 

0 0013 

+0 01 

0 0127 

+0 (Ui 

0 0284 

+0 0) 

0 0536 

+0 10 

0 1013 

+0 20 

0 1844 

1 0 mol Nlla+OOOmol (NHO SO. 

0 0109 

+0 01 

0 0210 

H-O O2o 

0 0386 

+0 Oo 

0 0660 

+0 10 

0 1185 

-fO 20 

0 2275 

fO to 

0 4135 

2 nu)l NHa+OOOmol (NU.liSOi 

0 0314 

4-0 01 

0 0462 

4-0 02) 

0 0605 

4-0 Oj 

0 0886 

4-0 10 

0 1468 

4-0 20 

0 2591 

4-0 40 

0 4718 

i mol NII 34 -O 00 mol (NH.)b04 

0 0548 

4-0 01 

0 0672 

-HO 02 1 

0 0847 

4-0 0) 

0 1156 


Solubility of crystalline CUO2H2 in ammoni 
acal salt solutions at 18 ® — Continued 


SoK ent contains per litre 

Cone of di< 
solved Cu t 
atoms per 1 

3 mol NHs4-0 10 mol (NH4)->S04 

0 1740 

4-0 20 

0 2861 

4-0 40 

0 5044 

4 mol NH 34 -O 00 mol (NH 4 ) SO* 

0 0784 

4-0 01 

0 0932 

4-0 026 

0 1101 

4-0 Oo 

0 1397 

4-0 10 

0 3002 

4-0 20 

0 3188 

4-0 40 

0 5451 

5 mol NHs-HO 00 mol (NH4)2S04 

0 1041 

4-0 01 

' 0 1154 

4-0 02o 

0 1320 

4-0 05 

0 1639 

4-0 10 

0 2239 

+0 20 

0 3415 

4-0 40 

0 5615 

1 mol NH 3 -HO 00 mol NasSO* 

0 0109 

4-0 025 

0 0134 

+0 10 

0 0162 

4-0 20 

0 0192 

4-0 40 

0.0784 

4 mol NH 3 -HO 10 mol Na SO* 

0 0994 

4-0 20 

0.1161 


(Dawson, Chem Soc 1909, 96 373 ) 


SI sol in alkali carbonates +Aq, especial r 
KHCO3 and NaHCO^ (Ber/ehus ) 

Sol in cold Na2S203-l-Aq, but ppbd < 1 
warming (Field, Chem Soc (2) 1 28 ) ^ 
Partially sol when freshly pptd in KC I 
+Aq (Rodgers, 1834 ) 

Sol in (NH4) 2^208+ Aq (Moreau, Apot 
Ztg 1901, 16 181 ) 

Sol in MSCN-f-Aq, more difficultly s 
in NH4SCN+Aq than ZnOall (Oroi - 
mann, Z anorg 1908, 68 2b9 ) 

Very sol m hydroxyl irnmc ( Jann xs 1 
and Cohen, J pr 1905, (2), 72 14 ) 

Insol m acetone (I idm inn, C C 18< 

II 1014) 

Sol in large amt inNaC H3O + \q (AI 
cer, 1844 ) 

Not pptd in presence of N i citi it( (h{ [- 
ler ) 

Insol in cane sugar 4-Aq, unless in alk ill n 
alkaline earth is present (Pcsehn r ) 

Recently pptd CUO2H2 is e isily sol in c 1 c 
sugar with NaOH, KOH, or CaOJI -i-J I, 
less sol in presence of br02H2 or BaO^l 
(Becquerel ) 

Not pptd by KOH+Aq m solutions a 1- 
taining tartaric acid, cane sugar, and mii y 
other non-volatile organic substances 
Sol in Ca, Ba, Sr, K or Na sucrates4“^ 4, 
and ppts of double sucrates form when sc 1- 
tions of the first three bases are heated, but lo 
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ppt forms m the last two cases even at 100® 
Vxiunton ) 

Insol in simple Ca, Ba, or K sucrates+Aq, 
out mmediately sol when an excess of cane 
j- Aq IS present (Peligot ) 

Moderately sol m amyl amine, easily sol in 
methyl^ less m ethyl amme (Wurtz ) 

Sol m sorbme+Aq (Pelouze ) 

pptd m presence of aromatic oyxacids 
or phenols of the ortho series Thus m pres- 
ence of salicylic acid, pyrocatechm, gaUic 
acid, pyrog^ic acid, etc, NaOH+Aq does 
not ppt CUO 2 H 2 from Cu solutions, but 
pptn is not prevented by benzoic acid, re- 
sorcin, h>droqumone, etc (Weith, B 9 
342 ) 

Sol m solutions of alkali salts of “spal- 
^gsprodukte'' of albumen (Kalle and 
Co, Pat 1901 ) 

Sol in starch emulsion which has become 
thm liquid m an altematmg magnetic field 
(Rosenthal, C C 1908,1 693) 

2 H 2 O (Rub4novitch, C R 1899, 


129 336) 

CuO, 3 H 2 O 
3 373) 

2CuO, 3 H 2 O 
4CuO, H 2 O 
(Mailhe, A ch 


t'Kosmann, Z anorg 1893, 

(Cross, Gm — 6 1, 753 ) 
Insol m NH 40 H+Aq 
1902, (7) 27 393 ) 


Solubihty of CU 2 I m I 2 + 4q at 20® 


« perl 

Solid Phase 

Cu 

I 

0 285 

0 585 

Cuili 

0 482 

1 305 

a 

0 583 

1 922 

It 

0 678 

2 557 

ti 

0 756 

3 204 

tt 

0 844 

3 054 

(t 

0 898 

4 436 

tt 

0 964 

5 085 

tt 

1 032 

5 685 

tt 

1 090 

6 2S2 

tt 

1 112 

6 530 

it 

1 232 

7 653 

Cualf”}"! 

1 040 

6 449 

I 2 

0 898 

5 594 

it 

0 748 

4 711 ! 

tt 

0 606 

3 856 

tt 

0 448 

2 949 ! 

it 

0 300 

2 069 ! 

tt 

0 159 

1 230 i 

it 

0 925 * 

5 461 

CU2l2-i-l2 

1 658** 

11 366 

tt 


* at 0° ** at 40® 


(Fedotieff, Z anorg 1911, 69 2b ) 


Cupnc hydroxide ammoma, CUO 2 H 2 , 4NH8 
Present m ammomacal solution of CUO 2 H 2 
(Dawson, Z phys Ch 1909, 69 110 ) 


Cuprous umde, CU 2 NH 
Decomp at 160® formmg CusN 
Readily hydrolysed by jS20 
Sol in hquid NH3 solutions of NH4NO3 
(Franklin, J Am Chem Soc 1912, 34 1502 ) 


Cuprous iodide, CU 2 I 2 
Insol in H 2 O, or dil acids 
Calculated from electrical conductivity of 
Cu 2 l 2 +Aq, 1 1 H 2 O dissolves about 8 mg 
CU 2 I 2 at 18® (Kohlrausch and Rose, Z phys 
Ch 12 241 ) 

Sol m cone H 2 SO 4 (Vitali, Gm — K 
6 1, 947 ) 

Sol with difficulty m cone HCl+Aq 
Decomp by cone HNOa, or H 2 SO 4 Insol 
in NaCl, KNO3, Na2S03, KBr, or NH 4 Cl-i- 
Aq Sol in NH4OH, Na 2 S 203 , KCN, or KI+ 
Aq (Renault, C R 69 558 ) 

Appreciably sol in N/10 HCl Practically 
insol m N/10 H 2 SO 4 (Moser, Z anal 1904, 
43 604 ) 

Results of expel iments on solubility of 
Cu 2 li m l 2 4-Aq in presence of acids and 
salts are given by Bray and MacKaj 
CU 2 I 2 was found to be si sol in H 2 O but 
a considerable amt dissolves m piesence of 
I 2 , owing to formation of Cul 2 and CuU (J 
Am Chem Soc 1910, 32 1207 ) 


Solubihl 


NH4Br + 4.q 

- 

2-N 

1 9068 

3-N 

3 6540 

4r-^ 

6 0588 


(Kohn and Klein, Z anorg 1912, 77 254 ) 


Sol m FeCls+Aq (Fleischer, C N 1869, 
19 206 ) 


Solubihty m KBr-j-Aq at t® 



ivBr-rA.q 

g Cu I mil of 
the solution 

19 5 

2-\ 

1 4666 

24 0 

2-N 

1 5o76 

19 5 

3-N 

3 4094 

23 0 

3-N 

3 o949 

22 0 

4-N 

7 1263 

22 0 

4 r-N i 

6 9768 


The solutions undergo change m the course 
of a few days, lodme bemg set free, the sol- 
ubility of the cuprous iodide is not markedly 
affected thereby 

(Kohn, Z anorg 1909, 63 337 ) 

11 of a 0 2N solution of KI dissolves 
0 000157 g mol Cu I (Bodlander, Z 
anorg 1902, 31 475 ) 

Very sol m hquid NH3 (Franklm, Am 
: Ch J 1898, 20 827 ) 
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Insol in CS2 (Arctowski, Z anorg 1894, 
6 257) 

Practically insol m methvlene iodide 
(Retgers, Z anorg 1893, 3 347 ) 

Sol m methyl acetate (Naumann, B 
1909,42 3790) 

Insol in acetone (Naumann, B 1904, 
37 4329), (Eidmann, C C 1899, II 1014 ) 

100 g acetomtrile dissolve 3 52 g CU0I2 
at 18® (Naumann and Sohier, B 1914, 47 
249) 

Mm Marslnte (Gm — K 6 1, 945 ) 


Cupnc iodide, Cul2 

Exists only m very dil aqueous solution 
(Traube, B 17 1064) 


Copper penodide, CUI4 
Sol m H2O (Walker and Dover, Chem 
Soc 1905, 87 1588 ) 


Copper ammomum iodide ammonia 
See Cupnammomum iodide ammoma 


Cuprous mercunc iodide, CU2I2, Hgl2 
KI-|-Aq dissolves out Hgla 


Cuprous mercuric iodide ammoma, CUI2, 

2Hgl2, 4NH8 

Decomp by H2O or acids Sol m a mix- 
ture of acetic acid and alcohol 
Cul2, HgU, 4NH3 As above (Jorgensen, 
J pr (2) 2 347 ) 


Cupnc mtrogen iodide, CuU, N2H4U 
Decomp by H2O, or NH40H-1-Aq (Guy- 
ard, C R 97 526 ) 


Cupnc thallic iodide ammonia, CuU, 2TIT3, 

4NH8 

Decomp slowly by H O Sol in NH4OH+ 
Aq with decomp Sol in alcohol 

Cuprous iodide ammoma, Cu I , NHs 
Ppt (Anderlme, Gazz ch ifc 1912, 42 I, 
321) 

+4H2O Insol in H O Very sol in 
NH40H+Aq (Silbeirad, Chem Soc 1905, 
87 67 ) 

CU2I2, 3NH5 (I loyd, J phys Chem 
1908, 12 399 ) 

CU2I , 4NHd (I(vol, J Phum 4 ^2S ) 
+H2O (Sagher, C R 104 1440) 
CU2I2, 6NH3 (Lloyd ) 


Cupnc iodide ammoma, Cul , 4NH3-hH20 
Decomp by H2O Sol in NH40H+Aq 
without decomp Not attacked by cold 


alcohol or ether (Berthemont, J P] 
16 445 ) (Pozzi-Escot, C R 1900, 13C 
Cul2, 6NHs Sol m hqmd NHs (] 
Am Ch J 1908, 39 205 ) 

SCuIg, lONHs Decomp by H2O ( 
ards. Am Ch J 1895, 17 302 ) 

Sol in hq NE, (Horn, Am Ch J 
39 204) 


Cupnammomum iodide ammoma, 
3Cu(NH3)2l2, 4 NH 3 
Decomp by air and by H2O (Rid 
Am Ch J 1895, 17 302 


Copper penodide ammoma, 2CuI, I4, 
-I-H2O 

Because of its msolubility it cann 
reoryst from any solvent (Silberrad, ( 
Soc 1905, 87 66 ) 

Copper ieiraiodide, ammoma, CUI4, 4N] 
(Jorgensen, J pr (2) 2 353 ) 


Copper hexaiodid^ ammoma, CuU, 4N 
Not decomp in H2O in closed v 
(Jorgensen ) 

Copper mercunc iodide ammoma, 
CuHgsIe, 5NH8 

CuHgIs, 2NH8 Ppt Decomp by 
and by alcohol 

CuHg2l6; SNHs Ppt Decomp b3 
washing with H2O 

CuHg2l6, 4NH3 Ppt Decomp bj 
SI attacked bv abs alcohol 
Cul2, Hgl2 4NH3 Ppt (Anderlme, 
ch it 1912, 42, (1) 321, C C 1912, I 

Copper nitride, Cu(!N2 
Decomp by dil or cone ac ids 
Easily decomp by H2O when finch 
dered (Rossel, C R 1S95, 121 942 ) 

Copper su5oxide, CU4O 

Not attacked by HO Decomp 1: 
H2S04+Aq into Cu and CUSO4, dil HC 
has similir action Not ittackcd by N 
+Aq or NH40II + (NH4) COs+Aq 
Pogg 120 1 ) 

CU3O Not attacked by dil 01 cone 
acids, even aqua regia Slowly sol in 
Aq (Bailey and Hopkins, Chem Soc 
67 272 ) 

Is a solution of oxide in Cu ( 
Zeit angew Ch 1908, 21 51 ) 

Cuprous oxide, CU2O 
Insol in H2O Decomp by H2SO 
H3P04+Aq or cold very dll HNOsd-^ 
a cupric salt and Cu Converted by 
Aq into cuprous chloride 


rm 

JO) 

)m, 

Ch- 

ios, 


rds, 

IHa 

be 

em 


3els 


S2O 

long 

W 

az7 

95 ) 

)OW- 


dil 



bOse, 


mm 

[F-l- 

890, 

rdis. 


Aq, 

into 

CH- 
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Solubility of CuaO m NH^OH+Aq at 25° 


Solubility of CuO m HF+ \q at 25° 


Gr m 1000 g 
of solution 


G mol m 
1000 g of 
solution 


G mlOOOg S 

of solution 


0 25N-H1I 



Preparation, I 


0 00566 
0 00791 
0 01080 
0 01095 
0 01597 
0 01645 
0 01660 
0 01924 
0 02081 
0 02340 
0 02375 
0 02565 
0 02670 


Preparation II 


IH brs 

Sh “ 
25M “ 
n}i “ 
1701 ^ “ 



2 02N-HF 


G CuO in 10 ccm 
of the solution 


0 0431 
0 0619 
0 0812 
0 0823 
0 0907 


0 3018 
0 2797 
0 2747 
0 2339 
0 2353 

0 3220 
0 2930 
0 2431 
0 2219 


0 3646 
0 4533 
0 3583 
0 3311 


0 4229 

0 00665 

7 82 

0 46 

0 6678 

0 01050 

8 16 

0 48 

0 9890 

0 01555 

22 61 

1 33 

1 0494 

0 01660 

28 39 

1 67 

1 3528 

0 02127 

54 15 

3 19 

1 5047 

0 02366 

72 08 

4 24 

1 5963 

0 02510 

78 20 

4 60 

1 6555 

0 02603 

102 05 

6 00 


(Deussen, Z anorg 1905, 44 421 ) 

Solubility of CuO in HF at 25" 
Cu«g-atoins Cu m 1 1 of the solution 


(Donnan and Thomas, Chem Soc 1911, 99 
1791) 


Sol in boiling NH4C1+Aq (Rose ) 

SI sol in excess of KOH + Aq (Chodnew ) 
Sol in cone MgCL, and FeCb+Aq 
(Hunt, C R 69 1357 ) 

SI attickcd by liquid NH3 (Gore, Am 
Ch J 189S, 20 827 ) 

Mm Cuprite Sol in HCl, HNO3, and 
NH^OH+Aq 


Cupnc oxide, CiiO 

Insol m H/) I isily sol m acids Sol 
in HiSOa+Aq Irisol m NH4()m-Aq but 
dissolves on iddition of a few diops of acid 
or (NH4) COs-f-Aq Insol m dil , but sol in 
warm cone N lOll, ind KOII+Aq (Low, 
Z anal 9 400 

CuO prcpaied it % low temp is easily sol 
in dll acidb, but when ignited is slowly sol 
in boiling cone acids, but modoi itelv rapidly 
in a cold mixture of NH4I+HCI (Joanms, 
C R 1S86, 102 1161 ) 

Solubility m N-HNO3 1 1 of the solution 
contains 0 4802 g atoms Cu at 25° (Jaeger, 
Z anorg 1901, 27, 33 ) 


HF normality 

Cu 

0 12 

0 0307 

0 28 

0 1164 

0 57 

0 2494 

1 08 

0 388 

2 28 

0 463 


(Jaeger, Z anorg IQOl, 27 29 ) 

Solubihty of CuO m HF+KF at 2o" 
Cu=g-atoms Cu in 1 1 of the solution 


HF normality 

Cu 

1 0 12 

0 03ob 

0 28 

0 06437 

0 57 

0 1442 

1 11(1 08) 

0 2451 

2 17(2 28) 

0 2ol7 


(Jaeger, 1 c ) 

SI sol m large excess of KOH-f A.q (de 
Conmek, C C 1904, II, 65 ) ^ 

Slowly sol m boiling \H4CH-A.q and 
less easily in N’HiXOsH- Ro^p/> 

Sol m boiling H2O solutions of *\1 , Gl, 
U Cr2, Fe2, or Bi mtrates and chlorideb, 
Hg(NO,)2, Hg5(N03)2, SbCb, SnCl , and 
iSnCL, with pptn of oxides of the bases m 
[ those salts unacted upon b> boiling H2O 
[solutions of Mn, Mg \i, Co, Zn, Ce, or 
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Fe nitrates or chlorides, AgNOs. Pb(N08)2, 
Cd(NOs)2, and HgCl2 (Persoz j 

Pure CuO is very si sol in NH40H+Aq 
but the solution is greatly increased bv the 
addition of NH4 salts (Muthmann, C C 
1904 11,410) 

Sol in hot (NH4)2S04 or (NH4)2S08+Aq 
(Jumau, Electrochem Ind 1908, 6 258 ) 

15% dissolves m (NH4)2C03+Aq in 24 
hrs (Schnabel, B lEL Sal 1880, 28 282 ) 
SI attacked by hquid NH3 (Franklin, 
Am Ch J 1898, 20 827 ) 

Solubihty m N-acetic acid 1 1 of the solu- 
tion contains 0 1677 g-atoms Cu at 25® 
(Jaeger, Z anorg 1902, 27 33 ) 

Insol m acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

SI sol m benzamide (Dessaignes, A ch 
1852, (3\ 34 146 ) I 

Insol m pipendme (Cahours, C B, | 
1852, 34 481 ) 

Sol in acid amines as asparagm (Pina, 1 
A ch 1848, (3), 22 160 ) I 

Sol in amines alone or mixed with NHs j 
(Lance, Dissert 1906 ) 

Slowly sol m Ca or any other alkah su- 
crate+Aq, but not m cane sugar 4- Aq 
(Hunton ) 

Solubihty in (calcium sucrate+sugar) +Aq 
1 1 solution contammg 418 6 g sugar and 
34 3 g CaO dissolves 10 26 g CuO 

I 1 solution contaimng 296 5 g sugar and 
24 2 g CaO dissolves 5 68 g CuO 

I I solution contammg 174 4 g sugar and 
14 1 g CaO dissolves 3 47 g CuO (Boden- 
bender, J B 1866 600 ) 

Polypeptides m aqueous solution dissolve 
CuO by short boding (Fischer, B 1906, 39 
576) 

+V6H2O-6CUO+H2O Insol in dll, 
but sol m cone KOH or NaOH +Aq 
Sol in volatile oils 
See also Cupnc hydroxide 
Mm Melacomte Sol in HCl, or HNO3+ 
Aq 

Cuprocupnc oxide, Cu603=2Cu20, CuO 
(Favre and Maumen4 ) 

CusOg+HaO^CuzO CuO-fHaO When 
freshly pptd , sol m HCl + Aq, but insol after 
drymg (Sieweit, J B 1866 257 ) 
Cu403=Cu20, 2CuO (Siewert) 

All oxides of Cu except CU4O, CuaO, CuO, 
and CuOo are mixtures (Osborne, Sill Am 
J (3) 32 33, Debray, C R 99 583 ) 

Copper d^oxlde, CuOa+HaO 
Insol in HaO Decomp by acids with for- 
mation of cupnc salt and HaO 2 (Weltzien, 
A 140 207) 

Cuprous oxide ammoma (cuprosammomum 
oxide) 

Known only m solution (Wagner, C C 
1863 239) 


Cupnc oxide ammoma (cupranunomum hy^ 
droxide), 3CuO, 4NH8+6H2O 
Insol m HaO (Kane, A ch 72 283 ) 

CuO, 4NH8+4H2O Very dehquescent 
Decomp m the air and by HaO (Malaguti 
and Sarzeau, A ch (3) 9 438 ) 

Cuprous oxybromide, CuaBra, CuO -f HaO 
(Spring and Lucion, Bull Ac Belg (3) 
24 21) 

Cupnc oxybromide, CuBra, SCuO+SHaO 
Insol in HaO Easilv sol in dil acids or 
NH40H+Aq (Brun, C R 109 66 ) 

Insol m HaO but decomp by contmued 
boilmg Sol m cone acetic acid, si sol m 
cone CuBra +Aq Insol m dil KBr+Aq 
(Richards, Proc Am Acad 1890, 26 215 ) 

Cupnc oxybromide ammoma, 2CuO, CuBra, 
2NH84-3H2O 

(Kohlschutter and Pudschies, B 1904, 37 
1159) 

Cuprous oxycblonde, CuaCla, CuO+SHaO 
(Spnng and Lucion, Bull Ac Belg (3) 
24 21 ) 

Cupnc oxycblonde, CuO, CuCla+HaO 
Decomp by HaO^ (Rousseau, C R 1890, 
110 1263) 

2CuO, CuCL Insol in H 2 O Sol in HCl 
+Aq, from which it is reprecipitated by 
dilution with H 2 O 

-I-H2O (Kane, A ch 72 277 ) 

-i-4H20 (Gladstone, Chem Soc 8 211 ) 
3CuO, CuC 1,+2H20 (Miller and Ken- 
nck, Trans Roy Soc Can 1901, (2) 8, III 
35) 

+3H2O (Dupont and Jansen, Bull 
Soc 1893, (3), 9 193 ) 

H-SJ/^HaO Insol in cold H2O, si decomp 
by boilmg (Remdel, J pr 106 378 ) 

Insol in boiling H2O (Habermann, W A 
B 90 2 268 ) 

+4H2O Sol in alkaline solution of KNa 
tartrate ('Groger, Z anorg 1902, 31 327 ) 
{Brunswick green) Insol m H O Fasily 
sol m acids 

Mm Atacamite Sol m acids, and NH4OH 
H-Aq 

Sol m cold sat citric acid+Aq (Bolton, 
B 1880, 13 732 ) 

4CuO, CuCla+OHsO (Kane, Gm— K 
6 1,919) 

+8H2O Mm Tallingite (Church, Gm 
— K 5 1, 919 ) 

5Cu(OH) , Cu ClaCKOH) Insol in HaO 
Decomp by hot H2O (Kuhling, B 1901, 
34 2852) 

7CuO, 2CUCI2+9H2O (Remdel ) 
6Cu0,CuCl2+9H20 Insol in H2O Sol in 
acetic acid (Neumann, Repert, 37 304 ) 
8CuO, CUCI2+12H2O Mm Footeite 
I (Komg, Zeit Kryst 1891, 19 601 ) 
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Cupnc zinc ozychlonde, ZnO, 2ZnCl2, 5CuO 
4-6H20 

rAndr6, C R 1888, 106 855 ) 

Cupnc oxychlonde ammonia, 2CuO, CuCl 2 , 
2 NH 8 + 3 H 2 O 

(Deh^raon, Gm — K 6 1, 932 ) 

Cupric oxyfluonde, CuO, C 1 LF 2 +H 2 O 

Insol in H 2 O (Beizelius ) (Balbiano, 
Gazr ch it 14 74 ) 

Cupnc oxyfluonde ammoma (cuprammomum 
oxyfluonde), Cu(OH)P, 2 NH 3 
(Balbiano, Gazz ch it 14 74) 

3CuO, Cul2-l-a;H20 (Tschinwmski, Gm 
— K, 6 1, 1584 ) 

Cuprous oxyiodide, CU 2 I 2 , CUO+H 2 O 

(Sprmg and Lucion, Bull Ac Belg (3) 
24 21) 

Cupric oxyiodide, 2Cul2, CuO + 4 H 2 O 
Easily decomp by H 2 O (Carnegie, Watts ^ 
Diet II, 257 ) 

Copper oxysulphide, 2 CU 2 S, CuO 
Insol in H 2 O (Maumen6, A ch (3) 18 
311 

5CuS,CuO Ppt (Pelouze) 

2CuS, CuO Insol in H 2 O 
CuS, CuO Insol in H 2 O 
Above comps do not exist (Pickenng, 
Chem Soc 33 136 ) | 

Copper phosphide, CU 6 P 2 
Easily sol in HNOs or aqua regia, insol in 
HCl“hAq (Rose, Pogg 6 209 ) 

Sol in HNO3 and Br +Aq Decomp by 
hot cone H 2 SO 4 (Rubciiovitoh, C R 1809, 
128 1399 ) 

CU 2 P Sol in HNOs+Aq (Granger, 
A ch 1898, (7), 14 64 ) 

Crystallized Completely sol in hot HNOs, 
aqua regia and HF+HNO 3 Slowly sol in 
hot HCl or H2SO4 Not attacked by hot or 
cold HF or acetic acid (Maronneau, C R 
1899, 128 939 ) 

CU 3 P 2 Easily sol in HNOs Sol in hot 
cone H 2 SO 4 Sol in cone HCl+Aq before 
the phosphide has been heated (Rose, Pogg 
4 110) 

CU 2 P 2 Easily sol in HNO 3 , or HCl-pAq 
Sol in NH 40 H+Aq (Granger, Bull Soc 
(3) 9 661 ) 

CuP 2 Decomp by HNO 3 , not readily 
sol m HCl Fasily attacked by CI 2 01 Br 4 -|- 
Aq (Granger, C R 1895, 120 924 ) 

CufiPa (Granger, C N 1898, 77 229 ) 
Very sol in HNO3 and Br 2 + ^q Decomp 
by hot cone H 2 SO 4 (Rub^iiovitch, C R 
1899, 129 33S ) 


Cupnc zme phosphide, 10CuflP2, Zn 6 P 2 (‘^) 
(Hvoslef, A 100 99 ) 

Copper phosphoselemde, CuSe, P Se 
Insol in H 2 O or HCl+Aq, sol m HNO3+ 
Aq Insol m cold alkalies, but *decomp 
slowly when heated therewith (Hahn, J 
pr 93 436 ) 

2CuSe, P 2 Se 3 Attacked only by fuming 
HNOs (Hahn ) 

2CuSe, p 2 Se 6 Sol only m HNOs+Aq 
fHahn) 

Copper phosphosulphide, 2 CU 2 S, P 2 S 
CU 2 S, P 2 S (Berzelius ) 

2Cu S, P 2 S 3 (Berzehiis ) 

CuS, P 2 S Insol m H 2 O and dil HCl 
-f Aq Sol in cone HCl+Aq, from which it 
IS precipitated by H 2 O (Berzehus, A 46 
252) 

8CuS, P 2 S 6 (Berzehus ) 

CU4PS3 Sol in cone HNOs and m aqua 
regia Insol in HCl Not attacked by hot 
H 0 SO 4 or cone NaOH+Aq (Ferrand, A 
ch 1899, (7), 17 407 ) 

Cuprous selemde, Cu 2 Se 
Ppt Sol m HCl and in H2SO4 
I Decomp by HNOs Sol in NH 40 H+Aq 
(Fonzes-Diacon, C R 1900, 131 1207 ) 

Sol m KCN-f4.q (Heyn and Bauer, 
Metall 190o, 3 84 ) 

Mm Berzeliamte 

Cupnc selemde, CuSe 
(Little, A 112 211) 

Ppt Sol m HCl and m H2SO4 Decomp 
by HNO3 (Fonzes-Diacon, C R 1900, 131 
1207) 

Cuprocupnc selemde, Cu 3 Se 2 

Min Umangite Sol in HNO3 (Klock- 
mann, Zeit Kryst 1891 19, 270 ) 

Cuprous lead selemde, SCuoSe, PbSe 
Mm Zorgite »ol in cold cone HNOs-f 
Aq with separation of Se 

Cupnc lead selemde, CuSe, PbSe 
Sol m cold cone HNO3 with separation of 
Se (Karaten ) 

CuSc, 2PbSe As above 
CuSe, 4PbSe As above 

Cuprous silver selemde, Cu 2 Se, AgiSe 

Mm Eucamiie Sol m hot HNO3 with 
decomp (Berzehus ) 

Cuprous sihcide, CU4S1 
Sol m warm dil or cone HNO 3 Only 
si sol in HCl, H 2 SO 4 and HP Sol in a 
imxture of HNO 3 and HF Not attacked bv 
solutions of alkalies (Vigouroux, C R 190b, 
142 88) 



310 


CUPROUS SULPHIDE 


CU2S13 Sol m aqua regia and fused sodium 
potassium carbonate (de Chalmot, Am Ch 
J 1896 , 18,95) 

CU2S1 Decomp by Water and moist air, 
and by acids and fused alkali (Vigouroux, 
C R 1896, 122 319 ) 

Cuprous sulphide, CU2S 
More sol m H2O than Ag2S, but much less 
than PbS (Bodlander, Z phys Ch 1898 
27, 64 ) 

1 1 H2O dissolves 3 I+IO-® moles CU2S at 
18° (Weigel, Z phys Ch 1907, 58 294 ) 
Very slowly decomp by dil H2SO4 m 
presence of oxygen (Thompson, Electro- 
chem, Ind 1904 2, 225 ) 

Decomp bv cone H2SO4 (Picketing, C N 
1878 , 37, 37 ) 

Cold HNOa+Aq dissolves out Cu and 
leaves CuS, hot HNO2 dissolves with separa- 
tion of S SI sol m boilmg cone HCl-h 
Aq Insol in (NH4)2 S+Aq 
5N-HC1 dissolves CU2S very slightly 
(0 0038 g Cu m 7J^ hrs ) but it is more sol 
m presence of Cl, when 0 672 g are dis- 
solved m 7H hours (Plgli, Z anorg 1902, 
30 46) 

Sol with exclusion of air in NH40H+Aq 
(Malzac, Pat 1904 ) 

Insol in acetone (Naumann, B 1904, 
37 4329, Eidmann, C C 1899 , II 1014 ) | 
Min Chalcocite Completely sol in warm 
HNOs with separation of S 

Cupnc sulphide, CuS 

Almost absolutely insol m H2O, sol in 
950,000 pts H2O When exposed to the air, 
dissolves in H2O as CUSO4 Easily sol in 
boiling HNO3 with separation of S Diffi- 
cultly sol in hot cone HCl-f-Aq Insol in 
dll H2S04-fAq (1 6) (Hoffmann, A 116 
286 

Pptd by H2S or ('NH4)2S-1-Aq in presence 
of 100,000 pts H2O (Pfaff), 200,000 pts H2O 
(Lassaigne) 15,000 pts H2O and 7500 pts 
HCl, but with 40,000 pts H2O and 20,000 
pts HCl no colour is visible (Reinsch) 

1 1 H2O dissolves 3 5H-10 ® moles CuS 
at 18® (Weigel, Z phys Ch 1907, 68 294 ) 
Insol in H SOs+Aq fGuerout, C R 
1872,76 1276) 

Decomp by cone H2SO4 (Kliche, J B 
1890 593 ) 

Sol in (NH4)2C03+Aq (Berzelius ) Sol 
in alkali bicarbonates +Aq 

In ol mNH4l\0^ 01 NH4C1+Aq (Bictt) 
Insol in acidified cone alkali chlorides + 
Aq (Cushmann, Am Ch J 1896 , 17, 382 ) 
Sol in FeCla+Aq with separation of S 
(Cumenge and Wimmer, Dingl 1883, 260 
123) 

Decomp by boiling CuCL -h Aq in presence 
of HCl or NaCl (Raschig, Gm — K 6 
1, 819 ) 

Sol in Pe2(S04)8-|-Aq in presence of large 
excess of air (Thompson, Flectrochem 
Ind 1904,2,228 ) 


Insol m KOH, or El2S+Aq, especially if 
boilmg, appreciably sol m colourless and 
even more readily m hot yellow (NH4)2S+Aq 
SI sol m Na2S+Aq, more easily in NaSH+ 
Aq (Becker, Sill Am J (3) 33 199 ) 

100 ce sat Na2S+Aq (sp gr=1 225) 
dissolve 0 0032 g CuS (Holland, Ann 
Chim Anal 1897, 2 243 ) 

Sol m K polysulphides (3-64%) (Prost, 
Bull Soc Bdg (I)him 1897 103 ) 
Appreciably sol m alkah polysulphides + 
Aq (Rossmg, Z anal 1902, 41 , 1 ) 

Sol m considerable quantity m alkali sulph- 
arsenates, sulphantimonates, and sulpho 
stannates-j-Aq Therefore when a mixed 
ppt of CuS and AS2S3, 813283, or SnS is treated 
with K2S, a portion of the CuS is dissolved 
(Wfihler, A 34 236 ) 

Sol m alkali sulphovandates, or sulpho- 
tungstatesH-Aq (Storch, B 16 2015) 

Sol m alkali sulphomolybdates + Aq 
(Debrav, C R 96 1616 ) 

Insol in K thiocarbonate -f- Aq (Rosen 
bladt, Z anal 26 15 ) 

Sol inKCN+Aq 

Insol m liquid NH3 (Franklin, Am Ch 
J 1898, 20 827 ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790), efch^l acetate (Naumann, 
B 1910,43 314 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899 , II 1014 ) 

Insol m Na xanthogenate (Ragg, Ch 
Z 1908, 32 677 ) 


Solubility of CnS m sugai + it t° 
g CuS pel 1 of solution 


\° 

1 If % HUfear 

if'% su^,ar 

AV/ ir 

17 5 

0 5672 

0 S612 

0 <)07t) 

45 

0 3659 

0 7220 

1 05^9 

75 

1 1345 

1 20] ^ 

1 2S(^9 


(Stollo, Z Vci /iKkdind 1900 60 ) 


Mm Covelhlc 

Colloidal Aqueous solution is st ihlc when 
It contains 5 g CuS in a litri , when it cont tins 
4 or 5 times that amount it is decomposed in 
an hour 

Solutions of salts of the following concen- 
tration cause a procipitite in the ihove solu- 
tion Salts of univalent elemc nts— 

Salts of univalent elements — 


K3Fe(CN)6 

1 

1)2 

K4Fe(CN)6 

1 

127 

Na2S203 

1 

157 

Na2C03 

1 

200 

Na2HP04 

1 

252 

N a2SO 4 

1 

333 

K2Cr207 

1 

2083 

KI 

1 

80 

KBr 

1 

133 

KCIO3 

1 

166 
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Salts of univalent elements— 


ISraC2H302 

1 

221 

(NH4)2C204 

1 

255 

NaCl 

1 

400 

NaHCOa 

1 

2500 

K 2 SO 4 

1 

117 

KaCrOi 

1 

133 

NaCyHsOa 

1 

166 

K 2 S 2 O 6 

1 

222 

KCl 

1 

333 

KNO 3 

1 

500 

Salts of bivalent metals — 

BaS206 

1 

2242 

Cd(N03)2 

1 

3483 

MgS04 

1 

6830 

Ba(NOs )2 

1 

2677 

BaCL 

1 

3921 

Pb(C103)2 

1 

6988 

CdS04 

1 

3442 

MnS04 

1 

5518 

Salts of tiivalent metals — 

Ammoma alum 

1 

31,896 

Chrome alum 

1 

58,889 

Al2(S04)3 

1 

90,909 

Acids — 

Succinic 

1 

100 

Oxalic 

1 

162 

HCl 

1 

733 

HSO 4 

1 

208 

Citric 

1 

20 

Acetic 

Not at all 

Tartaric 


U it 


(Spring and de Bocck, Bull Soc (2) 68 165 ) 


Cupnc iron (feme) sulphide, CuS, Fe 2 S 3 
Mm Cubamie 

Copper iron potassium sulphide, K 8 FeCusS 4 
SI attacked by cold dil HCl+Aq De- 
comp by warmmg (Schneider, Pogg 138 


Copper iron sodium sulphide, Na 2 FeCu 3 S 4 
SI attacked by cold dil , easily decomp by 
hot HCl+Aq (Schneider, Pogg 138 318 ) 

Cuprous lead sulphide, 9 CU 2 S, 2PbS 
3 CU 2 S, 2PbS 

2 CU 2 S, 2PbS Mm CuproplumbUe 

Copper phosphorus sulphide 
See Copper phosphosulphide 

Cupnc platmum sulphide 
See Sulphoplatmate, cupnc 

Cuprous potassium sulphide, 4Chi S, K 2 S 
(Ditte, C R 98 1429 ) 

Cuprocupnc potassium sulphide, 3 CU 2 S, 
2CiiS, IC 2 S 

Not decomp by very dil HCl+Aq, but 
easily by cone HCl+Aq on warmmg 
(Schneider, Pogg 138 311 ) 


Copper po^ 2 /sulphide, CU2S3 
Amoiphous Ppt Decomp by boiling 
alcohol (Rossing, Z anorg 1900, 26 413 ) 
CU 4 S 6 Amorphous Ppt can be boiled 
with H 0 without decomposition (Rossing, 
Z anorg 1900, 26 4, 11 ) 

Cu Sfi Ppt , msol in alkali sulphides, 
decomp by cone HNOj (Bodroux, C R 
1900, 130 1 m ) 

Could not be obtained (Rossing, Z 
anorg 1900, 26 414 ) 

CU 2 S Ppt Dccomi) by H 2 O Sol 
in alk ill ind l)i]iuiri poIvsiiljihidis+Aq 
Decomi) bv (oloihss ill ili sul[)ludcsd- Vq 
(Ro'.sing, Z inoig 1900,26 407 ) 


Cuprous iron (feme) sulphide, CuiS, FeiSs 

Decomp by cone HCl-[-A(| Sol m boiling 
HNOs+Aq of 1 2 &p gr (Schneider, J pr 
(2) 38 569) 

Mm ( halcopijnU Insol m llCl+Aq 
When heated m a scaled tube with H 2 S+Aq, 
a portion of it dissolves with difficulty and 
subsequent deposition of S (Senarmont, A 
ch (3)32 168) 


Cuprocupnc iron (feme) sulphide, CU 2 S, CuS, 

FeS 

Min Bornite Sol m HCl+Aq with a 
residue of S 


Copper potassium poZ^sulphide, KCUS 4 
SI sol m cold H 2 O Decomp by hot 
H 2 O Decomp by cone and dil HCl, 
H 2 SO 4 and HNOa SI sol m alcohol 
(Blitz and Heims, B 1907, 40 977 ) 
iCuSa, K S Decomp bv H O, 

01 NH 4 SH+A.q (Piiwoznik, B 5 1291 ) 
K 2 CU 3 S 10 Easily sol m H 0 1 g is sol 

in lesb than 0 cem H 0 Rapidl\ decomp b\ 
dll acids, slowh b\ cone acids SI sol in 
ilcohol (Blitz md Heims, B 1907, 40 983 ) 

Cupnc rubidium poZ 2 /sulphide, RbC!uS 4 
As K salt (Blitz and Herms, B 1907, 40 
978 ) ^ _ 

RbaCusSio Easily sol in H 0 Decomp 
b\ aeid« SI sol in deuhol ( Biltz uid 
Herms B 1907,40 985 ) 

Cuprous silver sulphide, CU 2 S, Ag 2 S 
Mm Stromeyente Sol in HN 03 +-^q 
with separation of S 

CU 2 S, 3 Ag 2 S Mm Jalpaite As above 

Cuprous sodium sulphide, NaaS, CU 2 S 
(Bodlander, Z Elektrochem 1905, 11 181 ) 
Na 2 S, 2 Cu 2 S (Bodlander, Z Elektrochem 
1905, 11 181 ) 
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Cuprocuonc soditim sulphide, CujS, CuS, 
N*a2S 

Scarc^ decomp by cold dil HCl+Aq, 
cone H(jl4-Aq decomp easily on wanmng, 
without, however, dissolvmg all the CU 20 
Completely decomp by warm HNOa-fAq 
{Schneider, Pogg 138 315 ) 

Copper zinc sulphide, CuS, 3ZnS 

Copper sulphophosphide 
See Copper phosfdLosulphide 

Cupnc tellunde, CuTe 
CuaTeg Insol m H 2 O (Parkmann, Sill 
Am J (2) 3 336 ) 

CugTe, (Braxmer, M 1889 423 ) 

Croceocobaltic bromide, 
Co(NH,)4(N02)2Br 

Very si sol m cold, easily m hot H 2 O 
(Gibbs, Proc Am Acad 10 1 ) 

chloraurate, 2Co(NHg)4(N02)2Cl, AuClg 

Difficultly sol m H 2 O 

chlonde, Co(NH 8 ) 4 (N 02 ) 2 Cl 

Very si sol m cold easily m hot H 2 O, but 
more sol than the sulphate CGibbs ) 

chloroplatmate, 2 Co(NH 8 ) 4 (N 02 ) 2 Cl, 

PtCl4 

Can be recrystaUised without decomp with 
difficulty (Gibbs and Genth, Sill Am J (2) 
24 91) 

chromate, [ Co(NH 8 ) 4 (N 02 ) 2 ] 2 Cr 04 

SI sol mHaO (Gibbs) 

dichromate, [Co(N'H8)4(N02)2]2Cr207 

SI sol mH20 (Gibbs) 

periodide, Co(NF3)4(N02)2l, I 2 

Difficultly sol m cold H 2 O and alcohol 
Decomp by hot H 2 O (Gibbs ) 

mtrate, Co(NH 8 ) 4 (N 02 ) 2 N 08 

SI sol in cold, easily sol m hot H 2 O or dil 
n.cids Much more sol than the sulphate 
(Gibbs ) 

Sol in about 400 pts cold H 2 O (Jorgen- 
sen, Z anorg 6 163 ) 

mtnte cobaltic nitnte, 3Co(NH8)4(N02)2, 

Co(N02)8 

Somewhat sol m H 2 O (Jorgensen, Z 
anorg 6 178 ) 

nitnte dianune cobaltic mtnte, 

Co(NH 8)4(N02)2, (]Sr02)2(NH8)2Co(N02)2 
Nearly insol m cold, very si sol m boilmg 
H 2 O (Jorgensen ) 


Croceocobaltic phosphomolybdate, 

[Co(NH 8)4(N02^2]20, 24M008,P20fi 
SI sol m cold, easily m hot H 2 O (Gibbs, 
Am Ch J 3 317) 

sulphate, [Co(NH 8 ) 4 (N 02 ) 2 ] 2 S 04 

Very si sol m cold or hot H 2 O more 
easily m hot dil H 2 S 04 +Aq 

Cuprammomtun compounds 
See Copper compotmds, ammonia 

Cupro^e^mmmomum tetraio6xde 
See Cupnc tetraiodide ammonia 

Cupric acid 

Known only m solution (Krug^, Po^ 
62 445) 

Calcium cuprate 

Decomp by H 2 O with evolution of oxygen 
(Kruger and Crum, A 66 213 ) 

Cyanhydne acid, HCN 
Miscible with H 2 O, alcohol, and ether with 
absorption of heat 


Sp gr of HCN -t-Aq 


%HCN 

Sp gr 

% HCN 

Sp gr 

1 60 

0 9979 

4 0 

0 9940 

1 68 

0 9978 

4 6 

0 9930 

1 77 

0 9975 

6 0 

0 9923 

2 0 

0 9974 

5 3 

0 9914 

2 1 

0 9973 

5 8 

0 9900 

2 3 

0 9970 

6 4 

0 9890 

2 5 

0 9967 

7 3 

0 9870 

2 7 

0 9964 

8 0 

0 9840 

3 0 

0 9958 

9 1 

0 9815 

3 2 

0 9952 

10 6 

0 9768 

3 6 

0 9945 

16 0 

0 9570 


(Ure, Quar J Sci 13 321 ) 


2HCN mixed with 3 H 2 O causes a diminu- 
tion of temp of 9 75° (Bussy and Buignet, 
A ch (4) 3 231 ) 

Miscible with volatile oils and other organic 
compounds 

Cyanhydne lodhydnc acid, HI, HCN 
Easily sol m H 2 O or alcohol, with rapid 
decomp SI sol in ether (Gal, A 138 38 ) 

Cyamdes 

The alkali cyamdes are easily sol m H 2 O, 
those of the alkali-earths are less sol , while 
all others are insol with the exception of 
Hg(CN )2 All cyanides are sol inKCN-f-Aq 

Ammomum cyamde, NH4CN 
Unstable, easily sol m H 2 O and alcohol 
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Ammonitim cobaltic mercunc cyanide 
See Cobalticyamde, ammonium mercuric 

Ammonium cuprous cyamde, NH 4 CN, 
CU 2 (CN )2 

Ppt Decomp by acids 
+H 2 O Sol m H 2 O, less sol in alcohol 
Decomp by acids and alkalies (Treadwell 
and Girsewald, Z anorgf 1904, 39 90 ) 
2 NH 4 CN, Cu 2 (CN )2 si sol m H 2 O, but 
decomp by long boilmg therewith Sol in 
HCN+Aq (Dufau, A 88 278 ) 


Ammonium cuprous cyamde ammoma, 
NH 4 CN, 2 Cu 2 (CN) 2 , NHs 
E asily decomp (Treadwell and Girse- 
wald, Z anorg 1904, 39 90 ) 

+ 2 H 2 O Insol m cold, decomp by boilmg 
H 2 O Sol inNH 40 H+Aq (Eleurent, C R 
1893, 116 191 ) 

NH 4 CN, Cu 2 'CN) 2 , 3 NH 3 Insol in cold, 
si sol in boiling H 2 O without decomp Sol 
in NH 40 H+Aq (Eleurent, C R 1891, 113 
1046 ) 

NH 4 CN, 2 Cu 2 (CN) 2 , 2 NH 8 + 2 H 20 TEleu- 
rent, B 25 498R) 

Ammomum gold (aurous) cyamde NH 4 CN, 
AuCN 

Easily sol in cold or warm H 2 O or m al- 
cohol Insol in ether 

Ammomum gold (aunc) mercunc cyanide, 
basic, 3 NH 4 CN, 2 AU 2 O, Hg(CN) 2 , HgO 
(Schmidt, Ch Z 1896, 20 633 ) 

Ammomum mercunc silver cyamde, basic, 
NH 4 CN, 2 Ag 20 , 3AgCN, 4Hg(OH)CNH- 

(Schmidt, Z anorg 1895, 9 431 ) 

Ammonium mckel cyamde, 2 NH 4 CN, 
Ni(CN )2 

Easily decomposed 

Ammonium tungsten cyanide 
See Tungstocyamde, ammomum 

Ammomum zmc cyamde, 2NH4CN, Zn(CN)2 
Sol in H 2 O 

Ammomum cyamde mercunc mtrate silver 
cyamde basic, 2 Hg( 0 H)N 03 3 NH 4 CN, 
4AgCN 

(Schmidt, Z anorg 1895, 9 431 ) 


Banum cyamde, Ba(CN )2 
Rather si sol in H 2 O, more easily m KCN 
+Aq (Schulz, J pr 68 257 ) 

10 pts H 2 O dissolve 8 pts , and 10 pts 70% 
alcohol dissolve 1 8 pts Ba(CN )2 at 14 ® 
(Joanms, A ch (5) 26 489 ) 

Insol in methyl fftjetate (Naumann, B 
1909, 42 3790 ) 

-I- 2 H 2 O Very dehquescent 
Ba(CN) 2 , BaO (Drechsel, J pr (2) 21 
84) 


Banum cadmium cyanide, Ba(CN) 2 , 

CdfCN)2+H20 

Easily sol in H 2 O and m NE 40 H+Aq 
SI sol in alcohol (Loebe, Dissert, 1902 ) 
2Ba(CN)j>, 3CdrCN)2+10HiO Sol m 
H 2 O (Weselsky, B 2 590 ) 

Banum cobaltous cobaltic cyamde 
See Cobaltocobalticyamde, banum 

Banum cuprous cyamde, Ba(CN) 2 , Cu 2 (CN )2 
Sol m H 2 O without decomp (Traube, Z 
anorg 1894, 8 21 ) 

+H 2 O (Weselsky, B 2 590 ) 

Could not be obtained (Grossmann, Z 
anorg 1905, 43 101 ) 

+ 4 H 2 O Decomp by H 2 O (Grossmann, 
Z anorg 1905, 43 101 ) 

2Ba(CN)2, Cu 2(CN)2+6H20 Decomp 
by H 2 O (Grossmann, Z anorg 1905, 43 
105) 

Banum gold (aurous) cyamde, Ba(CN) 2 , 
I 2 AUCN-I- 2 H 2 O 

SI sol in cold but easily sol in hot H 2 O 
SI sol m alcohol (Lindbom, Lund Univ 
Arsk 12 No 6 ) 


Banum indium cyamde 
See Indicyamde, banum 

Banum manganous cyanide, Ba(CN) 2 , 
2 Mn(CN )2 
Ppt (Descamps ) 

See also Manganocyamde a^id Mangam- 
cyamde, banum 


Barium mercunc cyanide, (Ba(CN) 2 , 
Hg(CN)2+3H20 

Veiv hygiOhcoiiK V(iv sol m II () 
^Grossmann, B 1904, 37 4112 j 

Banum mercunc cyanide iodide, Ba(CN)o, 
Hgl2-}-6H20 

(ViTct, C R 1S95, 121 499 ) 

Banum palladium cyanide, Ba(CN) 2 , 
Pd(CN)2+4H20 
See Palladocyamde, barium 


Arsemc ^ncyamde, As(CN )8 
Decomp by H 2 O Not attacked by cold 
cone H2SO4 Decomp onheatmg (Guenez, 
C R 1892,114 1188) 


Banum mckel cyamde, Ba(CN)2, Ni(CN)2-l- 
31120 

Sol m H 2 O, decomp by acids with pptn 
of Ni(CN )2 (Weselsky, B 2 590 ) 
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Banum silver cyanide, BaCN)2, 2AgCN-h 
H2O 

Sol m H2O (Weselsky, B 2 589 ) 

Bannm zinc cyanide, Ba(CN)2, Zn(CN)2+ 
2H2O 

Sol in H2O • 

Cadminm cyamde, basic, Cd02H2, 2Cd(CN)2 
+4H2O 

SI sol m H2O, insol m alcohol (Loebe, 
Dissert, 1902 ) 

Cadmium cyamde, Cd(CN)2 
SI sol m H2O 100 pts H2O dissolve 1 7 
pts Cd(CN)2 at 15® (Joanms ) 

Easily sol m acids, sol in KCN+Aq 
Sol on warm NH40H+Aq, but insol in 
(NH4)2COsH-Aq (Wittstem ) 

Insol in benzonitrile (Naumann, B 
1914, 47 1370) 

Cadmium calcium cyamde, Cd(CN)2, 
4Ca(CN)2+20H2O 

Sol in H2O and in alcohol (Loebe, Dis- 
sert, 1902 ) 

Cadmium chromic cyamde 
See Chromicyamde, cadmium 

Cadmium cobaltic cyamde 
See Cobalticyamde, cadmium 

Cadmium cuprous cyamde, 2Cd(CN)2, 
CU2(CN)2 

Permanent Insol in H2O SI sol in 
cold, easily in warm HCl+Aq without de- 
comp , except by long boiling Insol in 
NH4OH, or NH4 salts +Aq (Schuler ) 

Cadmium cupnc cyamde, Cd(CN)2, Cu(CN) 
Very unstable 

Cadmium gold (aurous) cyamde, Cd(CN) , 
2AuCN 

Nearly insol in cold H2O SI sol m boil- 
ing H2O Insol m alcohol (Lindborn ) 

Cadmium mercuric cyamde, 2Cd(CN)2, 
3Hg(CN)2 

Permanent Readil} sol in cold H2O 
(Schuler ) 

Cadmium mercuric cyamde mercuric iodide, 

Cd(CN)2, Hg(CN)2, Hgla+SH^O 
Very sol m H2O (Varet, Bull Soc (3) 

6 8 ) 

+7H2O Sol m F2O and m NH40H+Aq 
(Varet, C R 1890, 111, 679 ) 

Cadmium, mercuric cyamde mercunc iodide, 

Cd(CN)2, Hg(CN)2, Hgla+SHsO 
Veiv sol m H2O (Varet, Bull Soc (3) 
6 8 ) 


-f 7H2O Sol in H2O and m NH4OH -f-Aq 
(Varet, C R 1890, 111 679 ) 

Cadmium mercunc cyamde mercunc iodide 
ammoma, CdrCN)2, Hg(CN)2, Hgl2, 
4NH8 

Very easily decomp (Varet, Bull Soc (3) 
6 22 ) 

Cadmium molybdenum cyamde 
See Molybdocyamde, cadmium 

Cadmium potassium cyamde, Cd(CN)2, 

2 e:cn 

Sol in 3 pts cold, and 1 pt boihng H2O 
Insol m absolute alcohol (Rammelsberg ) 

Cadmium sodium cyamde, Na2Cd2(CN)6 
-I-3H2O 

Sol m H2O and in alcohol (Loebe, Dis- 
sert, 1902 ) 

Cadmium strontium cyamde, Cd(CN)2, 
2Sr(CN)2+3H20 

Sol m H2O and m alcohol (Loebe, Dis- 
sert 1902 ) 

Cadmium tungsten cyamde, Cd2W(CN)8 4* 
8H2O 

Nearly insol m H2O 

SI sol mdil HCl Sol m cone NH40HH- 

^nsol in organic solvents (Olsson, Z 
anorg 1914, 88 68 ) 

Cadmium cyamde d^hyd^azme, Cd(CN)2, 
(N2H4)2 

Easily sol m dil acids (Iranzen, Z 
anorg 1911, 70 152 ) 

Caesium cuprous cyamde, CsCN, CuCN-h 
IHH2O 

H2O separates CuCN (Grossmann, Z 
anorg 1905, 43 98 ) 

2 CsCN, CuCN+HaO Sol m H2O 
(Grossmann, Z anorg 1905, 43 9S ) 

2 CsCN, 3CuCN Insol in, ind not de- 
comp by H2O (Giobsminn, / inorg 1905, 
43 98 ) 

Caesium tungsten cyanide 
See Tungstocyamde, caesium 

Calcium cyamde, Ca(CN)2 
Sol in H2O, but the solution is very un- 
stable (Schulz ) 

Ca(CN)2, SCaO-flSHaO Decomp by 
H2O (Joanms, A ch (5) 26 496 ) 

Calcium cuprous cyamde, Ca(CN)2, CuCN-f- 
4H2O 

Easily deeomp by H O (Grossmann, 
Z anorg 1905, 43 106 ) 

Ca(CN)2, 3CUCN+8H2O Immediately 
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decomp by H 2 O (Grossmann, Z anorg 
1905, 43 99 ) 

Calcium gold (aurous) cyanide, Ca(CN) 2 , 
2 AUCN+ 3 H 2 O 

Easily sol m hot or cold H 2 O or m alcohol 
(Lmdbom ) 

Calcium manganous cyanide, Ca(CN)2, 
2 Mn(CN )2 
Ppt (Descamps ) 

See also Manganocyamde, calcium 

Calcium mercuric cyamde, Ca(CN)2, 
2Hg(CN)2+8H20 

Very dehquescent (Grossmann, B 1904, 
37 4143) 

2 Ca(CN) 2 , 3Hg(CN)2+6H20 Very sol 
m H 2 O (Grossmann, B 1904, 37 4143 ) 

Calcium mercunc cyamde iodide, Ca(CN)2, 
Hgl2, Hg(CN)2+7H20 
(Varet, C R 1895, 121 499 ) 

Calcium mckel cyamde, Ca(CN)2, Ni(CN)2+ 
rHjO 1 

Sol inHjO 

Calcium tungsten cyamde 
See Tungstocyamde, calcium 

Calcium zmc cyamde, (Ca(CN)2, Zn(CN)2-f- 
SJ^HaO 

Sol in H 2 O ind in alcohol (Loebe, Dis- 
sert 1902 ) 

Cerous cyamde ( 0 

Ppt Very easily dooomp (Bchrmgei, A 
42 139 ) 

Chromic cyanide, with MCN 
See Chromicyamde, M 

Chromous potassium cyanide 
See Chromocyanide, potassium 

Cobaltous cyanide, ( ()(CN) 2 'f 11 O 
Insol in Hit ) lasilysol in NH 40 H-hAq, 
and KCN+Aq, ilso m (NHJiCO^, or NII4 
* - )1 in NII 4 NO,, or NH4CI 


Cobaltous cyamde with 4MCN 
See Cobaltocyanide, M 

Cobaltic cyanide wUh 3 MCN 
See Cobaltocyanide, M 

Cobalt gold (aurous) cyamde, Co(CN) , 
2 AuCN 

Insol in H 2 O or cold HCl+Aq 


Cobalt hydrazme cyamde, (N 2 H 4 ) 4 Co(CN )6 
Deliquescent (Franzen, Z anorg 1911, 
70 155) 

Cobaltous cyamde ammoma, Co(CN) 2 , 
2 NH 3 

Unstable (Peters, B 1908, 41 3178 ) 

Cuprous cyamde, Cu 2 (CN )2 
Insol m BiO and dil acids Sol m 
NH 4 OH, (NH 4 ) 2804 , or NH 4 sueemated- 
Aq, and m hot NH 4 CI, or NH 4 N 08 4 -Aq 
Sol m cone HCl-fAq Sol m KCN+Aq 
Easily sol mconc NH 4 SCNor KSCN+Aq 
Si sol m NaSCN+Aq (Grossmann, Z 
anorg 1903, 37 408 ) 

SI sol m hquid NH 2 (Franklin, Am Ch 
J 1898, 20 827 ) 

Very si sol m pyridme (Schroeder, 
Dissert 1902 ) 

Mol weight determined m pyridme 
('Werner, Z anorg 1897, 16 20 ) 

Cupric cyamde, Cu(CN )2 
Easily decomp Insol m H 2 O 
Sol m pyridme (Schroeder, Dissert 1901 ) 
Insol m methyl acetate (Naumann, B 
1909,42 3790) 

Cuprocupnc cyamde, Cu(CN) 2 , Cu 2 (CN) 2 + 
5 H 2 O 

Insol in H 2 O, but decomp by boiling Sol 
in cold cone HCl + Aq Sol in NH 4 OH + Aq 
(NH 4 ) 2 C 03 +Aq, and in hot NH 4 salts -fAq 
Easily sol in KCN +Aq 
+H 2 O Ppt (Dufau ) 

+Cu(CN) 2 , 2 Cu 2 (CN) 2 +HO Ppt 

Cuprous hydrazine cyamde, Cu 2 (CN) , 
NaHfiCN 

Insol in alcohol and H 2 O (Ferratmi, 
C C 1912, 1 12 S 1 ) 

Cupric iridium cyamde 
See Iridicyamde, cupric 

Cuprous lithium cyanide, Cu 2 (CN) 2 , LiCN + 
If O 

Giadually decolnp by H 2 O (Giobbinann, 
L inorg 1905, 43 97 ) 

Cuprous magnesium cyamde, Cu>(CN) 2 , 
Mg(CN) 2 +llIl 20 

Dtcomp by H O (Grobsminn, Z inorg 
1905, 43 103) 

Cuprous mercuric cyanide bromide, Cu(CN) , 
2Hg(CN)2, HgBi, 

Sol in H 2 O (Varet, C R 1890, 110 14S > 

Cupric molybdenum cyamde a mm onia 
See Molybdocyamde ammoma, cupric 
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Cuprous potassium cyamde, Cu (CN)o, 
2KCN 

SI sol in H 2 O, with partial decomp De- 
comp by acids, but not by alkalies 

Decomp by boilmg H 2 O Sol in NH 4 OH 
+Aq (Fleurent, C R 1893, 116 191 ) 

Sol without decomp m cone KSCN 
(Grossmann, Z anorg 1903, 37 407 ) 

Sol without decomp m KCN +Aq 
(Treadwell and Girsewald, Z anorg 1904, 
38 94) 

Cu 2 (CN) 2 , KCN-I-H O Almost msol in 
cold H 2 O 100 cc H 2 O dissolve 0 0594 g at 
15° Decomp by much hot H 2 O wuth sep- 
aration of Cu 2 (CN )2 Sol m KCN+ Aq or m 
NH 40 H+Aq (Treadwell and Grirsewald, 
Z anorg 1904, 38 93 ) 

3 Cu 2 (CN) 2 , 4KCN Sol m H 2 O 
Cu 2 (CN) 2 , 6 KCN Sol m H 2 O 

Cuprous potassium cyamde ammoma, 
Cu 2 (CN) 2 , KCN, NH 3 
(Tieadwell and Girsewald, Z anorg 1904, 

Oft 00 N 


rous potassium cyamde potassium sul- 
gi^yamde, Cu 2 (CN) 2 , 4KCN, 2 KSCN, 

Easily sol in cold H 2 O (Itzig, B 1902, 
36 108) 

Cupric potassium cyamde, Cu(CN) , 2 KCN 
Sol in V 4 pt H O at 15° and Va pt at 
100° (Buignet, J Pharm 1859, (3), 36 168 ) 

Cuprocupnc potassium cyamde Cu 2 (CN) 2 , 
Cu(CN) 2 , 2 KCN 
(Straus, Z anoig 1S95, 9 15 ) 

Cuprous rubidium cyanide, Cu (CN) 2 , 
2 RbCN 

SI sol inH20 PureH 0 separites CuCN 
(Grossmann, Z anorg 1905, 43 100 ) 

5Cu (CN) 2 , 4RbCN SI sol m H O 
Puio H 2 O separates CuCN (Grossmann, 
Z morg 1905, 43 9^ ) 

Cuprous silver cyanide, Cu fCN) 2 , 2AgCN 
Ppt 

Cu (CN)^, 6AgCN Sol in excess of 
Cu (CN) 2 , KCN-fAq (Rimmdsbcrg ) 

Cuprous sodium cyamde, Cu fCN) , 2NaCN 
( Ii iiih( , / inoig 1S94 8 21 ) 

+ 4110 n(foini) bv in) Sol incxtcss 
of\iCN+\ci ((riossniinn Z iiioig 1905 
43 9() ) 

Cu 2 (CN) 2 , NaCN +2H 0 Decoinp by 
HO (Giossmann. Z anorg 1905,43 90) 
Cu 2 (CN) 2 , 4NaCN+bH20 Very sol in 

H O without decomp (Grossmann, Z anorg 
1905,43 96 ) 

Cu(CN) 2 , bNiON-}-bHO Verv sol in 


H 2 O without decomp (Grossmann, Z 
anorg 1905, 43 96 ) 

Cuprous strontium cyamde, Cu 2 (CN) 2 , 
Sr(CN) 2 + 8 H 20 

H 2 O separates Cu 2 (CN )2 (Grossmann, Z 
anorg 1905,43 103 ) 

Cuprous cyamde ammoma, Cu 2 (CN) 2 , 
2 NH 3 

Nearly msol in cold H 2 O Easily sol ir 
NH 40 H+Aq in absence of oxygen Insol 
in alcohol and ether Decomp by hot H 2 C 
and acids (Treadwell and Girsewald, Z 
anorg 1904, 39 87 ) 

Cuprocupnc cyamde ammoma, Cu 2 (CN )2 
Cu(CN) 2 , 2 NH 8 

(Malmberg, Arch Pharm 1898, 236 256 
+H 2 O SI sol in cold, decomp by boilmj 
H 2 O Sol m NH 40 H+Aq (Dufau, A 88 
278) 

Cu(CN) 2 , Cu 2 (CN )2 3NH8 (Mills, Z 
Ch 1867 545) 

SI decomp by boiling H 2 O Sol n 
NH 40 H+Aq and can be recryst therefrom 
Insol m alcohol and ether Decomp b} 
alkahes and acids (Treadwell and Girse 
wald, Z anorg 1904, 39 96 ) 

Cu(CN )2 Cu 2 (CN) 2 , 4NHs Insol m cold 
decomp by hot H 2 O Sol in NH 4 OH. o] 
(NH 4 ) 2 C 03 - 1 -Aq (Treadwell and Girse 
wald, Z anorg 1904, 39 92 ) 

2 Cu 2 (CN) 2 , Cu(CN), 2 NH 3 Insol ir 
H 2 O, alcohol and ether Sol m NH 4 OH 4 
Aq Decomp by boiling acids and alkalies 
(Treadwell and Giisewald, Z inoig 1904, 39 
92) 

-I-H 2 O (Monthioi, J Phiim 11 257 ) 
Cu(CN) 2 , 2 Cu (CN) 2 , 4NH, (Jiillen 
kamp, A 97 21S ) 

Cii(CN)„ 2 Cu 2 (CN) , bNlf, (S(hiff aiic 
Becohi, A 134 H ) 

2Cu(CN)2, Cu (CNj , 2 NH 3 + m 0 
(IMeuicnt C R 114 101 ) 0 ) 

2 CufCN) , Cu (CN) , INIC + H O Coi 
ic(t foi inula foi Cu(CN) 2 , Cu (CNj , 4 NH 3 
(Bouvt lult. Bull Soc ( i) 4 ()41 } 

Cuprous cyanide ammonium sulphocyamde 
Cu (CN) , CMI 4 SC N 
Dcoomp l)y II 2 O (Giossin inn, Z inoig 
1903, 37 409 

Cupric cyamde hydrazine, Cii(CN) (N H 4 ) 
Insol in H 2 O ind cold dil icids 
Sol ill waim dll icids (Irinzin, Z 
moig 1911,70 154 ) 

Cuprous cyamde mercuric iodide, Cu 2 fCN )2 

Hgh 

Sol m HO (Varet, Bull Soc (3) 4 
484) 
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Cuprous sialphocyamde, 

Decomp by H2O (Grossmann, Z anorg 
1903, 37 409 ) » 

Gold (aurous) cyamde, AuCN 
Insol m H2O, alcohol, or ether Not at- 
tacked by dll , or cone acids, even boilmg 
aqua regia 

Sol m NH40H+Aq, also m soluble cy- 
anides +Aq 

Slowly decomp by boilmg KOH-f Aq, also 
by (NH4)2S+Aq 

Sol m K4Fe(CN)6+Aq (Bentel, Z 
anorg 1912,78 152) 

Gold (aunc) cyamde with MCN 
See Atuncyamde, M 

Gold (auroatmc) mefcunc cyamde atmc 
mercunc chlonde, 4AuCN, Au(CN)8, 
5Hg(CN)2, TAuCls, 5HgCl2 
(Schmidt, Ch Z 1896, 20 633 ) 

Gold^^mous) potassium cyamde, AuCN, 

Sol in 7 pts cold, and less than 0 5 pt boil- 
mg H2O SI sol m cold, and somewhat more 
sol m boiling alcohol Insol m ether 
(Himly, A 42 160 ) 

Decomp by warm acids, even tartaric, and 
acetic acids 

Gold (aurous) sodium cyamde, AuCN, NaCN 
SI sol in cold, more easily in hot H2O 
SI sol m alcohol (Lmdbom ) 

Gold (aurous) strontium cyamde, 2AuCN, 
Sr(CN)2+3H20 
As the Na salt 

Gold (aurous) zme cyamde, 2AuCN, Zn(CN)2 
Nearly msol in hot or cold H2O 
Insol in cold HCl+Aq 

Gold (aunc) cyamde auric mercunc chlonde, 

Au(CN) 3, AuClg, 2HgCl2 
(Schmidt, Ch Z 1806, 20 633 ) 

Gold (auroaunc) cyamde aurous mercunc 
chlonde, 12AuCN, 3Au(CN)3, 4AuCl, 
2HgCl2 

(Schmidt, Ch Z 1896, 20 633 ) 

Gold (auroaunc) cyanide mercunc chlonde 
15AuCN, 2 Au(CN) 3, SHgCb 
(Schmidt, Ch Z 1896, 20 633 ) 

Indium cyamde, Ir(CN)3 
Insol inH20 Sol inHCN + ^q 

Indium cyamde with MCN 
See Indicyamde, M 


Lanthanum cyamde, LafCN)s 

Ppt (Frenchs and Smi^, B 11 910, 
1151) ’ 

Lead cyamde, Pb(CN)^ 

SI sol m cold, more m hot H2O Sol m 
HNOs+Aq, and KCN+Aq Partially sol m 
NH40HH-Aq, and NH4 salts+Aq Not 
pptd m presence of Na citrate 
Above compound is 2PbO, Pb(CN)2+ 
H2O (Joannis, A ch (5) 26 204 ) 

2PbO, Pb(CN)2+H20 Insol m H2O 

Lead tungsten cyamde 
See Tungstocyamde, lead 

Lead zme cyamde, Pb(CN)2, 2Zn(CN)2 
Ppt (Rammelsberg ) 

Lead cyamde chlonde, 2Pb(CN)2, PbCl2 
Insol m H2O (Gnssom and Thorp, Am 
Ch J 10 229) 

Lithium mercunc cyamde mercunc iodide, 
2Li(CN)., Hg(CN) , Hgl2+7H O 
Dehquescent, sol m H2O (Varet, C R 
111 526) 

Magnesium cyamde, Mg(CN)2 
Known only m aqueous solution which de- 
composes on evaporation (Schulz ) 

Magnesium mercunc cyamde, 2Mg(CN)2, 
3Hg(CN)o-f-5H20 
(Grossmann, B 1904, 3*^ 4143 ) 

Magnesium mercunc cyamde mercunc 
bromide, Mg(CN) , Hg(CN)2, HgBr -f 
8H2O 

Very sol in H 0 (Varet, Bull Soc (3) 
7 170) 

Magnesium mercuric cyamde mercunc 
iodide, Mg(CN;, Hg(CN) , Hgl-f 
8H2O 

Sol ill H2O (Varet, Bull Soc (3) 7 170 ) 

Magnesium platmum cyamde 
See Platmocyanide, magnesium 

Magnesium tungsten cyamde 
See Tungstocyamde, magnesium 

Manganous and mangamc cyamdes 
See Manganocyanhydne, and Mangam- 
cyanhydne acids 

Manganous strontium cyamde, 2Mn(CN)2, 
Sr(CN). 

Ppt (Descamps ) 

See also Manganocyamde, strontium 
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Manganous tungsten cyamde 
See Tungstocyanide, manganous 

Manganic cyanide, with MCN 
See Manganicyanide, M 

Manganous cyanide with MCN 
See Manganocyamde, M 

Mercunc cyamde, basic, Hg(CN) 2 , HgO 
SI sol m cold, moderately sol m hot H 2 O 
Sol with decomp m KOH, KCN, or KC1+ 
Aq (Johnston ) 

Decomp by H 2 O over 80° (Holdermann, 
Arch Pharm 1906, 244 135 ) 

Cold H 2 O dissolves about 1%, boiling F 2 O 
about 5% (Bordh, Gaz^ ch it 1908, 38 
(1;, 361 ) 

11% dissolves m H 2 O at ord temp 
(Richard, J Chun Phys (6) 18 555 ) 

At 0° 1/100 mol dissolve mil H 2 O 
At 25° 1/32 

At 90° 1/10 “ '' 

(Borelli, Ga^z ch it 1908, 38 (1), 361 ) 

1000 cc cold H 2 O dissolve 1 35g THolder- 
mann, Arch Pharm 1906, 244 135 ) 

Less sol in cold H 2 O than Hg(CN )2 
(Pieverhng, J B 1899 , 783 ) 

Somewhat sol m dil alcohol 
Practically msol m alcohol, ether, CeHe 
and all organic solvents (Borelli, Gazz ch 
It 1908, 38 , (1), 361 ) 

Sol m 110 pt alcohol of 90° B6 ('Richard, 
J Chun Phys (6), 18 555 ) 

3Hg(CN)2, HgO (Joannis, A ch (5) 26 
469) 

Moderately sol in H 2 O (Barthe, J 
Pharm 1896, (6), 3 186 ) 

Very sol in hot, less sol in cold H 2 O 
(Holdermann, Arch Pharm 1904, 242 32 ) 
Easily sol in HCl (Joanms A ch 1882, 
(5) 26 511 ) 

Hg(CN) 2 , 3HgO More sol in H 2 O than 
Hg(CN)2, HgO 

Mercunc cyamde, Hg(CN)) 

Moderately sol m H 2 O 
100 pts Hg(CN) 2 +Aq sat at 101 1° con- 
tain 35 pts Hg(CN) 2 , or 100 pts H 2 O dis- 
solve 53 85 pts Hg(CN )2 at 101 1° (Grif- 
fiths ) 

Sol in S pts H 2 O at 15° (Abl ) 

Sol m 11 pts cold, and 2 5 pts boiling 
H 2 O (Wittstem ) 

8 g ire sol in 100 g H^O at —0 45° 
(Guthrie, Phil Mag 1878, (5) 6 40 ) 

100 g H O disbohe 9 3 g at 13 5° ( Fimo- 

feiev, Dissert 1894 ) 

100 oc sat solution contain 9 3 g at 20° 
(Konowalow, J russ Soc 1898, (4) 30 
367 ) 

Solubility in H 2 O at 25° = 0 44 mol 1 
(Sherrill, Z phys Ch 1903, 43 735 ) 


1 1 H 2 O dissolves 0 3956 mol (Hofmann 
and Wagner, Z Elektrochem 1909, 16 444 ) 

100 g H 2 O dissolve 12 5 g at 15° (Marsh 
and Stiuthers, Chem Soc 1905, 87 1879 ) 

100 g H 2 O dissolve 11 27 g at 25° Sp gr 
of solution = 1 0813 (Herz and Anders, Z 
anorg 1907, 62 164 ) 

Hg(CN) 2 +Aq contammg 7 23% Hg(CN )2 
hassp gr 20°/20°==l 0572 

Hg(CN) 2 +Aq contammg 9 07% Hg(CN )2 
hassp gr 20°/20° = 1 0743 
(Le Blanc and Rohland, Z phvs Ch 1896,19 
282) 

Sp gr at 16°/4° of Hg(CN) 2 +Aq contam- 
mg 7 8921% Hg(CN )2 = l 06376, contammg 
5 4037% = 1 04246, contammg 7 5009% = 
1 06049 (Schonrock, Z phys Ch 1893, 11 
770) 

Not decomp by acids except hot cone 

H2SO4 

Sol without decomp inHNOs+Aq (Ber- 
zehus ) 

I 1 NH 40 H 4 - 4 q (5 2% NHs) dissolves 
204 3 g at about 25° (Konowalow ) 

Solubility m bases 

I I H 2 O contammg 0 3286 mols KOH dis- 
solves 0 5179 mols Hg(CN )2 

1 1 H 2 O contammg 0 2350 mols NaOH 
dissolves 0 4840 mols Hg(CN )2 

I 1 H 2 O contammg 0 4775 mols NaOH 
dissolves 0 5977 mols Hg(CN )2 

I I H 2 O contaimng 0 9475 mols NaOH dis- 
solves 0 79603 mols Hg(CN )2 

1 1 H 2 O contaimng 0 970 mols LiOH dis- 
solves 0 6543 mols Hg(CN )2 

I J H 2 O contaimng 0 480 mols LiOH dis- 
solves 0 5500 mols Hg(CN )2 

1 1 H 2 O contaimng 0 243 mols LiOH dis- 
solves 0 4840 mols Hg(CN )2 
(Hofmann and Wagner, Z Elektrochem 
1909, 16 444 ) 


Solubility in KCN -f-Aq at 25° 


Concentration of KCN 
Mols per htn 

SoluV^ilil V of H^(( N) 
Mols ptrlitrL 

0 0493 

0 4855 

0 0985 

0 5350 

0 1970 

0 627 


(Shcriill, Z phys Ch 1903, 43 719 ) 


Solubility in Na 2 C 03 -l-Aq 
11 H 2 O containing 0 4923 mols NdiCOa 
dissolves 0 4956 mols Hg(CN )2 

1 1 HoO contaimng 0 2443 mols NaaCOs 
dissolves 0 4464 mols Hg(CN )2 

1 1 H 2 O containing 0 1250 mols Na CO 
dissolves 0 4147 mols Hg(CN )2 

1 1 H 2 O containing 0 0000 mols Na 2 C 08 
dissolves 0 3952 mols Hg(CN) 

(Hofmann and Wagner, Z Elektrochem, 
1909, 16 444 ) 
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Solubility in KNOs+Aq at 25* 

1 1 HaO containing 0 9574 mols KNO 
dissolves 0 5383 mols Ilg(CNh 
1 1 HaO contaimng 0 4614 mols KNO; 
dissolves 0 4619 mols Hg(CN )2 
^ 1 1 HaO containing 0 0000 mols KNOa dis- 

solves 0 3956 mols Hg(CN )2 
(Hofmann and Wagner, Z Elektroci 
16 444) 

Insol m liqmd COa (Buchner, Z phys 
Ch 1906, 64 674 ) 

Very easily sol m liquid NH 3 
Am Ch J 1898, 20 829 ) 

Solubility of Hg(CN ^2 m ethyl alcohol at t° 


p 

Hg(CN) j 

Sp ST 

’ 0 

4 34 

1 0813 

, 20 18 

3 47 

1 0339 

® 40 69 

1 3 58 

1 0006 

, 70 01 

3 80 

0 9419 

100 

3 25 

0 8552 



% HgCl2 

0 

8 3 

10 

8 8 

20 

9 25 

30 

9 8 

40 

10 3 


(Timofeiev, Dissert 1894 ) 

Solubihty of Hg(CN )2 m methyl alcohol at t® 
Hg(C;N) 2 =g Hg(CN )2 in 100 g of the 
solution 


t° 

Hg(CN)2 

0 0 

26 10 

14 7 

29 17 

23 4 

32 01 

27 4 

31 77 

31 7 

32 53 

38 1 

33 29 

44 5 

34 05 


(Dukelski, Z anorg 1907, 63 337 ) 

100 pfcs methvl alcohol dissolve 44 2 pts 
Hg((3N)2 at 19 5®, 100 pts ethyl alcohol 
dissolve 2 09 pts at 19 5® (de Bruyn, Z 
phys Ch 1892, 10 784 ) 

Sol in 2 5 pts methyl alcohol at 14°, in 
20 pts ethyl alcohol at 15® (Marsh, Chem 
Soc 1905, 87 1878 ) 

Solubility of Hg(CN) m methyl alcohol + 
Aq at 25® 

P = g alcohol in 100 g alcohol -fAq 
Hg(CN )2 = millunolb Hg(CN )2 m 10 cc of 
the solution 


Solubihty of Hg(CN )2 in ethyl alcohol +Aq 
at 25® 

P=g alcohol in 100 g alcohol -1-Aq 
Hg(CN) 2 =millimols Hg(CN )2 in 10 cc of 
the solution 


(Herz and Anders, 1 c ) 


Solubihty of Hg(CN )2 in mixtures of methyl 
and ethyl alcohol at 25° 

P = % methyl alcohol m the solvent 
Hg(CN) 2 *g Hg(CN )2 in 10 ccm, of the 
solution 

S25°/4°=Sp gr of the sat solution 


P 

Hg(CN)2 

S 25°/4® 

0 

0 819 

0 8552 

4 37 

0 902 

0 8618 

10 4 

1 01 

0 8707 

41 02 

1 67 

0 9267 

80 69 

2 82 

1 024 

84 77 

2 96 

1 034 

91 26 

3 09 

1 052 . 

100 

3 43 

1 076 


(Herz and Kuhn, Z anorg 190S, 68 166 ) 


100 g 

Hg(CN), 

1894) 


propyl alcohol dissolve 3 79 g 
at 13 5® (limofeiev, Disscit 


Solubihty in mixtures of propyl and methyl 
alcohol at 25° 

P = % propyl alcohol in the solve nt 
G=g Hg(CN )2 in 10 corn of the bolution 
S=Sp gr of the sat solution 


P 

Hg(CN) 

Sp gr 

0 

4 H 

1 0813 

10 60 

4 37 

1 0642 

30 77 

4 94 

1 0484 

37 21 

5 40 

1 0430 

47 06 

6 49 

1 0426 

64 00 

8 13 

1 0441 

78 05 

9 75 

1 0484 

100 

13 60 

1 0762 


(Heiz and Anders, Z anorg 1907, 62 165 ) 


P 

c 

S > ) /-l® 

0 

3 43 

1 0760 

11 11 

2 952 

1 0527 

23 8 

2 448 

0 089 1 

65 2 

1 048 

0 8800 

91 8 

0 504 

0 8376 

93 97 

0 423 

0 8335 

96 6 

0 398 

0 8 322 

100 

0 344 

0 8283 


(Herz and Kuhn, Z anorg 1908, 60 1 58 j 
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Solubility in mixtures of propyl and ethyl 
alcohol at 25° 

P = % pro^l alcohol in the solvent 
G=g Hg(CN )2 in 10 ccm of the solution 
S=Sp gr of the sat solution 


p 

G 

S 25®/4® 

0 

0 819 

0 8552 

8 1 

0 790 

0 8549 

17 85 

0 730 

0 8527 

56 6 

0 521 

0 8386 

88 6 

0 387 

0 8311 

91 2 

0 384 

0 8306 

95 2 

0 364 

0 8293 

100 

0 344 

0 8283 


100 g acetonitrile dissolve 9 58 g Hg(( 'f )2 
at 18° (Naumann and Schier, B 1914 47 
249) 

Solubihty m benzomtrile at 18° = 1 01 g 
mlOOg (Naumann, B 1914,47 1370) 

SI sol in ethyl amine (Shinn, J i ys 
Chem 1907, 11 538 ) 

Very sol m hqmd methyl amme (G bs, 
J Am Chem Soc 1906, 28 1419 ) 

Sol m paratoluidme (Werner, Z aj rg 
1897, 16 7 ) 

Mol weight detenmned in pyndme nd 
benzomtnle /'Werner, Z anorg 1897j 16 
20 and 32 ) 

100 g pyridme dissolve 64 8 g Hg(( U 2 
at 18° (Schroeder, Z anorg 1905, 44 1 ) 


(Herz and Kuhn, 1 c ) 

Sp gr at 16°/4° of Hg(CN) 2 +alcohol, 
containing 8 2206 %Hg(CN )2 =0 85273, con- 
tammg 5 8652% =0 8348+ 

Sp gr of 16°/4° of Hg(CN) 2 + pyndme 
containing 29 6018% Hg(CN )2 = 1 28155, 
contammg 23 2275% = 1 20198 

(Schonrock, Z phys Ch 1893, 11 771 ) 

1 1 ether dissolves 0 01 mol at 25° (Sher- 
nU.Z phys Ch 1903,43 735)) 

Easily sol m acetone (Krug and M^Elroy, 
J Anal Ch 6 84) 

100 g glycerol dissolve 27 g Hgi'CN )2 at 
15 5° (Ossendowski, Pharm J 1907, 79 
575 ) 

Nearly msol m CeHe (Sherrill, Z phys 
Ch 1903, 43 735 ) 

Sol m methyl acetate (Naumann, B 
190Q, 42 3790 ) 

100 g boiling methyl acetate dissolve 
3 2 g (Sterner, Dissert, 1906 ) 

Solubility of Hg(CN )2 in ethyl acetate +Aq 
at 25° 

P=g ethyl acetate in 100 g ethyl acetate 
+Aq 

Hg(CN )2 = milhmols Hg(CN )2 in 10 cc of 
the solution 


P 

Hg(CN)2 

Sp gr 

0 

4 34 

1 0810 

4 39 

4 295 

1 0797 

96 76 

1 056 

1 9374 

100 

0 714 

0 09097 


(Herz and Anders, Z anorg 1907, 52 165 ) 


Insol m ethyl acetate (Naumann, B 
1910, 43 314 ) 

Solubility in organic solvents at 18-20° 
100 g tetrachlormethane dissolve 0 001 g 
Hg(CN)2 

100 g bromoform dissolve 0 005 g 

Hg(C]SI)2 

ethyl bromide dissolve 0 013 g 

100 g ethylene dibromide dissolve 0 001 g 

Hg(CN)2 

(Sulc, Z anorg 1900, 26 401 ) 


Solubihty m pyndme 


Mols per 
100 Hg(CN) 

Temp of 
Solidification 

Mols per 
100 Hg(CN)j 

Temj 

SoUdifii 

7 1 

9 

22 9 

45 

8 7 

11 

23 7 

46 

10 1 

12 3 

25 3 

53 

10 4 

12 2 

26 0 

54 

11 3 

13 

26 6 

56 

12 9 

13 5 

27 5 

68 

13 8 

14 5 

27 7 

70 

15 8 

16 5 

29 0 

86 

15 9 

20 5 

32 0 

111 

17 3 

22 5 

33 8 

122 

18 4 

28 5 

34 4 

125 

19 3 

32 

38 3 

141 

20 6 

38 



22 3 

42 




(Staronka, Anz Ak Wiss Krakau, 3 10 
372) 


Solubility in quinoline 


Mols ptr 
100 Hg(CN) 

Temp of 
Solidification 

MoIm pt r 
100 Hg(CN) 

1 cmj 
Solidifi( 

4 2 

45° 

U 2 

13 

6 0 

54 

17 4 

16 

8 2 

89(61) 

22 5 

18 

9 2 

99(61) 

27 1 

19 


(Staronka, 1 c ) 


Solubility in iniline 


Mols per 
100 Hg(CN)2 

Temp of 
Soliclific ilion 

MoIm per 
l00lIg(C N) 

1 c nil 
Solidih 

3 7 


14 2 

77 ° 

4 9 

26° (?) 

18 2 

S3 

5 7 

30 5(0 

19 7 

84 

7 7 

9 2 

35 (’) 
38 5(?) 

23 4 

88 


(Staronka, 1 c ) 


Mercunc mckel cyamde ammoma, 2Hg(( ? ) 2 , 
4Ni(CN)2, 5 NH 3 + 2 H 2 O 
fPapiermeister, Dissert 1898 ) 

5Hg<'CN)2, 18 Ni(CN) 2, SNHs+lSH ) 
(Papiermeister, Dissert 1898 ) 
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Mercigg^potassiimi cyanide, Hg(CN) 2 , 


Sol m 4 4 pts cold H 2 O, si sol in alcohol^ 
decomp by acids 

100 g H 2 O dissolve 22 7 g (Fronmuller, 
B 1878, 11 92 ) 

Abundantly sol in liquid NHa (Frank- 
lin, Z phys Ch 1909, 69 295 ) 


Mercuric cyanide cadmium bromide, 

Hg(CN)2, CdBra+SHsO 

Sol m H 2 O and NH 40 H-fAq (Varet, 
Bull Soc (3) 5 8 ) ^ 

2Hg(CN)2, CdBr2+4 5 H 2 O Sol m H 2 O 
and m NH 40 H-fAq (Varet, C R 1890, 
111 680) 


Mercunc silver cyanide, basic, Hg(CN) 2 , 
HgO, 7AgCN 

Ppt (Bloxam, B 16 2669 ) 

Mercimc silver cyanide mercunc sulphate, 
Hg(CN) , 2AgCN, HgS04+H20 

V 

Mercunc sodium cyamde, Hg(CN) 2 , NaCN 

+l>iH20 

Sol m H 2 O (Grossmann, B 1904, 37 
4141) 


Mercunc cyamde cadmium bromide ammoma 
2Hg(CN)2, CdBr2, 4 NH 3 + 2 H 2 O 
Decomp by H 2 O 

SI sol m NH 40 H+Aq (Varet, C R 
1891, 112 535) 

Mercunc cyamde calcium bromide, 
2Hg(CN)2, CaBr2+5H20 
Sol m 1 pt cold, and 0 25 pt boilmg H 2 O, 
also m 2 pts cold, and 1 pt boilmg 90% 
alcohol (Custer ) 

+ 7 H 2 O (Varet, C R 1895, 121 399) 


Mercuric strontium cyamde, 

Hg(CN)2Sr(CN)24-5H20 
Very hygroscopic Sol in H 0 (Gross- 
mann, B 1904, 37 4142 ) 

Mercunc strontium cyamde iodide, Sr(CN )2 
Hglo, Hg(CN)2+7H20 
(Varet, C R 1895, 121 499 ) 

Mercunc thallium cyamde, Hg(CN) 2 , 2T1CN 
Easily sol m H 0 100 pts H 2 O dissolve 

7 9 pts at 1°, and 10 3 pts at 10"^ (Fron- 
muller, B 11 92 ) 

Mercuric zinc cyamde, 4Zn(CN) , Hg(C]N )2 
Insol m IT O (Dunstin, Chcm Soc 6 
66b) 

Mercuric zinc cyamde mercuric bromide 
ammoma, llg(CN) 2 , Zn(CN) 2 , HgBr , 
4 NII 3 

Decomp by If O SI sol m cold NH4OII 
-f\q (Vaict, C U 1SS9, 109 SIO ) 

Mercuric cyanide ammonia, lIg(CN) 2 , NHs 
Vciysol iniro N I [ 4011 - 1 - Aq ind alcohol 
(Varet, C U 1SS9, 109 90 5 ) 

SI M)1 lu 111) (Scliniidt, B 1894, 27 
232 ) 

SlR(( \) JM! ■( ' no 1 isily (h*- 
( DOip ( \ u ( 1 liiill S()( ( )) 6 221 ) 

Mercuric cyanide bromide, ITg(CN) , 
HgBr 

Vtiy si sol ( v(ii in boilmg 11 0 (Prussia, 
Gazz ch It 1898, 28, (2), 114 ) 

Mercuric cyanide barium bromide, 2 Hg(CN )2 
BaBr -|-bH 0 

Easily sol especiilly m hot H 2 O and al- 
cohol (Vaiet, C R 1895, 121 398) 


Mercunc cyamde cupnc bromide ammoma, 
2Hg(CN)2, CuBra, 4NH8 
Decomp by H 2 O, si sol m NH 40 H-{-Aq 
(Varet, Bull Soc (3) 6 221 ) 

Mercunc cyamde hthium bromide, 2 Hg(CN )2 
2LiBr-f7H20 

Deliquescent (Varet, C R 111 526 ) 

Mercunc cyamde magnesium bromide 
See Magnesium mercunc cyamde mercunc 
bromide 

Hg(CN) 2 , 2KBr Very sol in H 2 O 
(Harth, Z anorg 1897, 14 351 ) 

Mercunc cyamde potassium bromide, 
Hg(CN) 2 , KBr-f 2H 0 
Sol m 13 34 pts H 0 at IS®, and less than 
1 pt boiling H 2 O (Brett ) 

Sol without decomp in hot dil H 2 SO 4 , 
HNOa, or HCl+Aq (Brett ) 

Contains IJ^H 0 (Berthelot, \ ch (5) 
29 22b) 

Mercunc cyanide sodium bromide, Hg(CN) 2 , 
NaBr + li^H20 
Sol in H 0 and alcohol 

Mercunc cyanide strontium bromide, 
2Hg(CN)2, SrBi -hbH20 
Sol in H 0 and in alcohol (Varet, C R 
1895,121 599) 

Mercunc cyamde zme bromide, HgBr 2 
Hg(CN)2, Zn(CN)2-l-SH20 
Sol in H 2 O and NH 40 H- 1 -Aq (Varet, 
Bull Soc (3) 5 8 ) 

Mercunc cyamde zme bromide amm oma, 

HgBr , Hg(CN) , Zn(CN) , 4 NH 3 
As the coiTesponding chloride (Varet ) 
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Merciiric cyanide chlonde, Hg(CN) 2 , HgCL 
Sol in H 2 O Decomp by alcohol, which 
dissolves out HgCL 

Mercuric cyanide ammomum chlonde» 
Hg(CN)2, NH4CI 

Sol m H 2 O and alcohol (Poggiale ) 
Hg(CN) 2 , 4 NH 4 CI 

Mercuric cyanide banum chlonde, 2 Hg(CN) 2 , 
BaCL 4"4H20 

Efflorescent Easily sol m H 2 O and alcohol 
H- 6 H 20 (Dexter ) 

Mercunc cyanide banum chlonde ammoma, 
2 Hg(CN) 2 , BaCL, 4NH, 

Decomp by H 2 O SI sol m NH 40 H 4 'Aq 
iVaret, Bull^Soc (3) 6 221 ) 

Mercunc cyamde cadmium chlonde, 
Hg(CN) 2 , CdCl2+2H20 
Sol m H 2 O and NH 40 H 4 -Aq (Varet, 
BuU Soc (3) 6 8 ) 

Mercunc cyanide calcium chlonde, 
2 Hg(CN) 2 , CaCL+eHaO 
Efflorescent Very sol m H 2 O (Varet, 
C R 1895, 121 349 ) 

Mercunc cyamde cenum chlonde, 3 Hg(CN) 2 , 
CeCls+SHaO 

Very sol m H 2 O (Ahl4n, Bull Soc (2) 
27 365 ) 

Mercunc cyamde cobaltous chlonde, 
Hg(CN)2, 2 C 0 CI 2 + 4 H 2 O 
Sol m H 2 O (Poggiale ) 

2 Hg(CN) 2 , C0CI2+7H2O (Dexter) 

Mercunc cyamde cupnc chlonde, Hg(CN) 2 , 
CUCI 2 + 6 H 2 O 
Efflorescent 

Sol in H 2 O and in NH 40 H+Aq (Varet, 
<C R 1888, 107 1002 ) 

2 Hg(CN) 2 , CUCI 2 + 6 H 2 O Efflorescent 
Very sol in H 2 O and m NH 40 H+Aq 
(Varet, C R 1888, 107 1002 ) 

Mercunc cyamde cupnc chlonde ammoma, 
2Hg(CN)2, CuCla, 4 NH 3 
Decomp by H 2 O SI sol m cold NH 4 OH 
4 -Aq (Varet, Bull Soc (3) 6 221 ) 

Mercunc cyamde didymium chlonde, 
3 Hg(CN) 2 , D1CI3+8H2O 
Very sol m H 2 O (Ahlen ) 

Mercunc cyamde erbium chlonde, 3 Hg(CN) 2 , 
ErCla+SHaO 

Easily sol in H 2 O (Ahlen ) 

Mercunc cyamde hydrazme chlonde, 
Hg(CN)2, N2H4, HCl 
Very sol m H 2 O 


NearN insol m alcohol and ether (Fei 
ratim, Gazz ch it 1912, 42 (1), 154 ) 

Mercunc cyamde feme chlonde, 2Hg(CN) 
FeCl8+3)^H20 
(Dexter ) 

Mercunc cyamde lanthanum chlonde, 
3Hg(CN)2, LaCl8+8H20 
Very sol m H 2 O (Ahl4n ) 

Mercunc cyamde magnesium chlonde, 
2 Hg(CN) 2 , MgCl2+2H20 
Easily sol m H 2 O and dil alcohol (Po 
giale) 

Mercunc cyamde manganous chlon<3 , 
Hg(CN) 2 , MnCL+SHgO 
Efflorescent Very sol mH 20 (Poggiali 

Mercunc cyamde mckel chlonde, Hg(CN , 
N 1 CI 2 + 6 H 2 O 

Dehquescent Sol m H 2 O (Poggiali I 
2Hg(CN)2, N1CI2+7H2O (Dexter) 

Mercunc cyamde chlonde mckel chlon ^ 
oxychlonde, 1 IHg(CN) 2 , SHgCL, 2 NiC , 
8 Ni( 0H)C1+76H20 
(Papiermeister, Dissert 1898 ) 

Mercunc cyamde potassium chlonde, 
Hg(CN) 2 , KCI+H 2 O 
Sol m 6 75 pts H 2 O at 18° (Bret ) 
Sol in alcohol 

Mercuric cyamde sodium chlonde, Hg(C^ , 
NaCl 

Easily sol especially in hot H 2 O, insol n 
alcohol (Poggiale ) 

Mercunc cyamde strontium chloride, 
2 Hg(CN) 2 , SrCla+GHaO 
Easily sol in H 2 O and dil alcohol (Va t, 
C R 1895, 121 349 ) 

Mercuric cyamde yttrium chlonde, 3Hg(C )2 
YCIS+ 8 H 2 O 

Easily sol m H 2 O (Ahlen, Bull Soc ^) 
27 366 ) 

Mercuric cyamde zme chloride, 2Hg(C] 2 , 
ZnCL ■ 1 ” 6 H 20 

Efflorescent Sol m H 2 O (Kane ) 
HgCL, Hg(CN) 2 , Zn(CN)2+7H20 f- 
florescent Very sol in H 2 O (Varet, I 11 
Soc (3) 6 8 ) 

Mercunc cyamde zme chlonde ammo la, 
HgCh, Hg(CN) 2 , ZnCla, 4NH8 
Decomp by H 2 O Sol in NH 40 H-f q 
(Varet, BuU Soc (3) 6 221 ) 

Hg(CN) 2 , Zn(CN) 2 , HgCL, 6 NH 3 (V et, 
C R 106 1080) 
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Mercunc cyamde potassiimi chromate 
See Chromate mercunc cyanide, potassium 

Mercunc cyamde potassium ferrocyamde, 
3Hg(CN)2, K4Fe(CN)6+4H20 
Readily sol m H 2 O 

Mercunc cyamde hydrazme, Hg(CN) 2 , 
N2H4 

Very sol m H 2 O with partial decomp 
(Hofmann and Marburg, A 1899, 305 215 ) 
Hg(CN)o, N 2 H 4 Ppt (Franzen, Z anorg 
1911, 70 154) 

Mercunc cyamde potassium hydroxide, 
Hg(CN) 2 , JKOH 

(Hofmann and Wagner, B 1908, 41 321 ) 
+ 1 J 4 H 20 (Hofmann and Wagner, B 
1908,41 1630) 

2 Hg(CN) 2 , KOH+H 2 O Very sol m H 2 O 
(Hofmann and Wagner, B 190§, 41 320 ) 

Mercunc cyamde sodium hydroxide, 
Hg(CN )2 NaOHH-lJ^H 20 or H 2 O 
(Hofmann and Wagner, B 1908, 41 1631 ) 

Mercunc cyamde hanum iodide, 2 Hg(CN)«>, 
Bal2+4H20 

Slowly deliquescent Sol in 16 5 pts cold, 
and 0 4 pt boilmg H 2 O Sol m 22 5 pts 
cold, and 1 6 pts hot 90% alcohol Solution 
18 decomp on boilmg (Custer ) 

Mercunc cyamde cadmium iodide, Hg(CN) 2 , 
Cd(CN) 2 , Hgl2+8H20 
See Cadmium mercunc cyamde mercunc 
iodide 

Mercunc cyanide caesium iodide, Hg(CN) 2 , 
Csl 

Recry st from H 2 O without decomp 
Decomp by acids (Mathewson and 
Wells, Am Ch J 1903, 30 433 ) 

Mercuric cyamde calcium iodide, 2 Hg(CN) 2 , 
Cal2+6H20 

SI efflorescent More sol in H 2 O than 
corresponding Sr comp (Custer ) 

Mercunc cyamde lithium iodide, Hg(CN) 2 , 
2Li(CN)2, Hgl2+7H20 
See Cyanide, lithium mercuric mercuric 
iodide 

Mercuric cyanide magnesium iodide, 
Hg(CN) 2 , Mg(CN) 2 , Hgl2+8H20 
See Cyamde, magnesium mercunc mercuric 
iodide 

Mercuric cyamde potassium iodide, Hg(CN) 2 , 
El 

Sol m 16 pts cold, and less hot H 2 O Sol 
m 96 pts cold alcohol of 34° Baum 6 (Cail- 
lot ) SI sol in ether Decomp by acids 
3 Hg(CN) 2 , 2 KI-f- 3 ^H 20 (Berthelot ) 


Mercuric cyamde sodium iodide, Hg(CN) 2 , 
NaH-2H20 

Sol in 4J4 pts H 2 O at 18°, and ®/7 pt 
boihng H 2 O 

Sol m 2 pts boilmg, and 6H pts cold 
90% alcohol (Custer ) 

Mercunc cyamde strontium iodide, 
2Hg(CN)2, Srl2+6H20 
Sol m 7 pts H 2 O at 18°, and pt at b -pt 
Sol in 4 pts 90% alcohol at 18°, and H pt 
at b -pt (Custer ) 

Mercunc cyamde zmc iodide, 2 Hg(CN) 2 , 
Znl2"l"6H20 

Efflorescent, sol m H 2 O 

Mercunc cyamde iodide potassium cyamde, 
Hgl2, Hg(CN)2, 2KCN 
Easily decomp by dil acids (Rupp 
Apoth Ztg, 23 374) 

Mercunc cyamde cadmium mtrate, 

2Hg(CN)2, Cd(N03)2+7H20 
Decomp by H 2 O, not by alcohol (Ny- 
lander, J B 1869 271 ) 

Mercunc cyamde cobalt mtrate, 2Hg(CN)2, 
Co(N03)2 +7H 0 

Decomp by H 0, not by alcohol (Ny- 
I lander ) 

Mercunc cyamde copper nitrate, Hg(CN) 2 , 
Cu(N03)2+5H20 

Decomp by H 2 O, not by alcohol (Ny 
lander ) 

Mercunc cyamde ferrous mtrate, 2Hg(CN) , 
Fe(N02) -f-7H O 

Dccomp by HO, nc t by ilcohf 1 (Ny 
lander ) , 

Mercunc cyamde manganous mtrate, 
Hg(CN) 2 , Mn(NO0 +5H 0 
Dccomp by H 2 O, not by alcohol (Ny- 
landci ) 

2Hg(CN) , MnCNOa) +7H O As ibovc 

Mercuric cyanide nickel mtrate, 2Hg(CN) , 
Ni(N03)2+7H20 

Dccomp by H 0 not by alcohol (Ny- 
lander ) 

Mercunc cyamde silver mtrate, 2Hg(CN) , 
AgN 03 + 2 H 20 

SI sol in cold, moie readily in hot H O 
Sol with decomp in HNOsH-Aq 
As sol in alcohol as in H 2 O 

Mercunc cyamde zmc mtrate, 2Hg(CN)2, 
Zn(N03)2+7H20 

Sol in H 2 O with decomp Not decomp by 
alcohol (Nylander, J B 1869 271 ) 
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Mercunc cyamde nitrate silver cyanide, basic, 
Hg(N 63 )CN, lOAgCN, Hg(0H)N03 
(Schmidt, Z anorg 1895, 9 431 ) 

Mercunc cyanide potassium selenocyanide, 
Hg(CN) 2 , KSeCN 

SI sol in cold, much more easily sol in hot 
H 2 O or alcohol Traces dissove m ether 
(Cameron and Davy, C N 44 63 ) 

Mercunc cyamde mckel sulphate, 
Hg(CN) 2 , N 1 SO 4 + 9 H 2 O 
(Papiermeister, Dissert 1898 ) 

Mercunc cyamde ammomum sulphocyamde, 
Hg(CN) 2 , NH 4 SCN 

Easily sol in hot H 2 O (Cleve, Bull Soc 
(2) 23 71 ) 

Mercunc cyamde banum sulphocyamde, 
2Hg(CN)2, Ba(SCN)2+4H20 
Permanent Sol inhotH20 (Cleve) 

Mercunc cyamde cadmium sulphocyamde, 
2Hg(CN)2, Cd(SCN)2+4H20 
Permanent Sol m hot H 2 O (Cleve ) 

Mercunc cyamde calcium sulphocyamde, 
2Hg(CN)2, Ca(SCN)2+8H20 
Sol m H 2 O (Cleve ) 

Mercuric cyamde cerium sulphocyamde, 
3Hg(CN)2, Ce(SCN)j+12H20 
Ea«?ily sol m hot H 2 O (John ) 

Mercunc cyamde didymium sulphocyamde, 

3Hg(CN)2, Di(SCN)3-f 6H 0 
SI sol in cold, easily m hot H 0 (Cleve ) 

Mercunc cyamde erbium sulphocyamde, 

3Hg(CN)2, 2Er(SCN)3 + 12H20 
SI sol m cold, easily in hot H 2 O (Cleve ) 

Mercuric cyanide lanthanum sulphocyamde, 

3Hg(CN) , Ia(SCN)3 + 12H() 

Vei> sel in H 0 (Ckvc ) 

Mercuric cyamde magnesium sulphocyamde, 

2Hg(CN) , Mg(SCN)2+4H20 
Pennine nt I isily sol in hot H 2 O 
(Cleve ) 

Mercunc cyamde potassium sulphocyamde, 

Hg(CN) , RbCJN 

Pcimancnt 1 ibily sol in hot HoO 
(Cleve ) 

+2H O (Philip, Z Ch 1867 552 ) 

Mercuric cyamde rubidium sulphocyamde, 

Hg(CN)2 Rb(SCN) 

Sol in hot H 2 O ^Mthout decomp (Gross- 
mann, B 1904,37 1259) 


Mercunc cyamde samarium sulphocyamd 
3Hg(CN)2, Sm(SCN) 2 + 12 H 20 
Easily sol m H 2 O (Cleve ) 

Mercunc cyamde sodium sulphocyamd 
Hg(CN) 2 , NaSCN+ 2 H 20 
Efflorescent Sol m H 2 O (Cleve, Bu 
Soc ( 2 ) 23 71 ) 

Mercunc cyamde strontium sulphocyamd 
2 Hg(CN) 2 , Sr(SCN)2+4H20 
Efflorescent (Cleve ) 

Mercunc cyamde 3 rttnum sulphocyamd , 
3Hg(CN)2, Y(SCN)3+12H20 
SI sol in warm, much less m cold H 2 
(Cleve ) 

Mercunc cyamde zme sulphocyamde, 
2Hg(CN)2, Zn(SCN)2+4H20 

SI sol m H 2 O (Cleve ) 

Mercunc cyamde zme sulphocyamde ai 
moma, 2 Hg(CN) 2 , Zn(SCN) 2 , 8 NHs 
Not efflorescent Decomp by H 2 O 

Mercunc cyamde potassium thiosulpha , 
Hg(CN) 2 , K 2 S 2 OS 

Permanent Sol in H 2 O (Kessler ) 
+H 2 O (Pock and Kluss, B 24 1355 

Molybdenum hydroxyl potassium cyam , 
K3Mo(OH)2(CN)5 

(Rosenheim and Koss, Z anorg 1906, ) 

155) 

K 5 Mo(OH) 2 (CN)s Veiy sol in H ) 
(Rosenheim and Koss ) 

Molybdenum cyanide with MCN 
/See Molybdocyamde M 

Molybdenyl potassium cyanide, 

Mo02(CN) , 2 KCN 

Very sol in IT O Acnuous sulutioi is 
stiblc in presonre of ilk Uk s 

Insol m ilcoliol (Pt c h ird,''' C R P 4, 
118 S05 ) 

MoO (CN) , iJ\( R Sol in JI 0 lu 4 
in ilcohol (Jlolmann, / anoig 1S%, 2 

2S7 ) 

-I-H 2 O Sol in IT () liisol in ilro 4 
(Hofmann ) 

-j-4H O Sol in HO Insol in iho 4 
(Hofmann ) 

Nickel cyanide, Ni(CN)o+^HoO 

Insol in H O ^ Insol in cone HCl, IT ‘ > 4 , 
or HNO3+ \q but dccomp by he iting th e- 
with Sol m NH4OH, waim (NH4) ‘ >4, 
or NH4 succinate -PAq, also m IvCN-f q 
SI sol m NH4CI, or NH4N03-f Aq (V tt- 
stem ) 

Insol in methyl acetate (Naumann B 
1909, 42 3790 ) 
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+3H2O, + 3 MH 20 ,+ 3 M H2O, +4KH2O, 

and +5>iH20 (Papiermeister, Dissert 

1898 ) 

+ 4 H 2 O (Hofmann and Hochtlen, B 
1903,36 1149) 

Nickel potassium cyamde, Ni(CN) 2 , 2KCN 
+H 2 O 

Sol mH20 Decomp by acids with residue 
of msol Ni(CN )2 

+/^H 20 (Rammelsberg ) 

Nickel sodium cyamde, Ni(CN) 2 , 2NaCN+ 
3 H 2 O 

Sol m H 2 O, decomp by acids with residue 
of Ni(CN )2 

Nickel strontium cyamde, Ni(CN) 2 , Sr(CN )2 
4-rrH20 

Sol m H 2 O (Handl, J B 1869 273 ) 

Nickel cyamde ammoma, Ni(CN) 2 , NH 3 + 
MH 2 O 

Scarcely attacked by H 2 O or dil acids 
Sol m cone H 2 SO 4 Sol in (NH 4 ) 2 C 03 + 
Aq, cone NH 40 H-t'Aq (NH 4 ) 2 C 204 +Aq, 
(NH 4 ) 2 S+Aq, and KCN+Aq Decomp 
by boilmg with NaOH or KOH (Bernoulli 
and Grether, Ch Z 1901, 26 436 ) 

Nickel cyamde ^nhydrazme, Ni(CN) 2 , 
(N2H4)s 

Ppt (Franzen, Z anorg 1911, 70 155 ) 

Osmium cyamde, Os(CN) (?) 

Insol in H 2 O, not attacked by acids 
See also Osmocyanhydne acid 

Osmium, potassium cyamde 
See Osmocyamde, potassium 

Palladous cyamde, Pd (ON) 

Insol in H 2 () Insol in dil acids Sol 
m KCN or NH 40 H+Aq, also in cone HCN 
+Aq 

Platmous cyamde, PtfCN)^ 

Insol m H 2 O, alkilics, or acids Sol in 
KCN+Aq Whdi ficshly pptd , sol m 
NH 40 H+Aq 

Platmous cyanide wUh MCN 
See Platmocyamde, M 

Potassium cyamde, KCN 
Deliquescent Very sol in II 2 O 
100 pts KCN+Aq, sat at b -pt 10^3,° 
contain 55 pts KCN, ^ e 100 pts H 2 O dis- 
solve 122 2 pts KCN at 103 ^ ° (Griffiths ) 
KCN+Aq containing 3 25% KCN has 
sp gr =1 0154, 6 5% KCN, 1 0316 (Kohl- 
rausch, W Ann 1879 1 ) 

KCN+Aq containing 9 64% KCN has 
sp gr 20V20° = 10514 


KCN+Aq containmg 14 42% KCN has 
sp gr 20° 20°~1 0768 (Le Blanc and Roh- 
land, Z phy ch 1896, 19 278 
Moderately sol in liqmd NH 3 (Frankhn, 
Am Ch J 1898, 20 829 ) 

Almost msol m absolute alcohol 
Sol m 80 pts 95% alcohol when boilmg, 
and easily sol m 35% alcohol (Geiger, A 1 
60) 

100 pts absolute methyl alcohol dissolve 
4 pts at 19 5°, 100 pts absolute ethyl 
alcohol dissolve 0 87 pt at 19 5° (de Bruyn, 
Z phys Ch 10 783 ) 

Insol m methyl acetate (Naumann, 
B 1909,42 3790^, eth>l acetate (Naumann, 
B 1904, 37 3601 ) 

100 g glycerol dissolve 32 g KCN at 15 5° 
(Ossendowski, Pharm J 1907, 79 575 ) 

Sol m CS 2 when pure (Loughhn, J B 
1876 234) 

Wholly msol m CS 2 (Moldenhauer, Z 
anal 16 199 ) 

SI sol m benzomtnle (Naumann, B 
1914,47 1369) 

Potassium chromium tetroxide peniacyamde, 
KB[(Cr04)2(CN)5l+5H20 
Very hygroscopic 

Sol in H 2 O (Riesenfeld, B 1908, 41 
3548) 

Potassium chromium tetroxide dicyamde 
ammoma, K 2 [Cr 04 (CN) NHal+SHgO 
Hygroscopic m the air 
Easily sol m H 2 O and in NH 40 H+Aq 
(Riesenfeld, B 1908, 41 3545 ) 

Potassium rhodium cyamde 
See Rhodocyamde, potassium 

Potassium ruthemum cyamde 
See Ruthenocyamde, potassium 

Potassium silver cyamde, KCN, AgCN 
Sol in 4 7 pts H 2 O at 15°, 4 pts at 20°, 
and m much less at higher temp Sol in 25 
pts 85% alcohol (Baup, A ch (3) 63 464 ) 

Potassium silver sodium cyanide, 2 KCN, 
NaCN, UgCN 

Sol m 4 4 pts HO at 15°, and 22 pts 85% 
alcohol at 17° (Baup ) 

Potassium tungsten cyamde 
See Tungstocyamde, potassium 

Potassium uranyl cyamde, 

(U02)(CN)2, 2 KCN 

Ppt Sol in H O SI s )I in iiiisriuf of 
liig( < xc( ss of KC N ( Vlo\ \ (h P)()l (7) 
24 417 ) 

Potassium vanadium cyamde, KaVfCN) 
Readily sol in H 2 O, decomp slowly in neu- 
tral aq solution, rapidly m acid aq solution, 
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insol m alcohol (Locke, Am Ch J 1898, 
20 601 ) 

K 4 V(CN) 6 + 3 H 20 Sol mHaO 
Insol m alcohol and ether (Petersen, Z 
anorg 1904, 38 345 ) 

Potassimn zmc cyanide, 2 KCN, Zn(CN )2 
100 pts H 2 O dissolve 11 pts at 20 ® 
(Sharwood, Eng Mm J 1904, 77 845 ) 

Potassium cyanide molybdenum d^oxlde, 
4 KCN, M0O2+5H2O 
Sol m H 2 O Insol m alcohol (Hof- 
mann^ anorg 1896, 12 287 ) 

+ 6 H 2 O '^Potassium dioxotetracyan- 
omolybdate 

Very sol in H 2 O (Wmkler, Dissert 

1909) 

+ 8 H 2 O (Rosenheim, Kohn and Gar- 
funkel, Z anorg 1910, 65 174 ) 

+IOH 2 O Decomp by cone HCl, HNOj 
and H 2 SO 4 

Not acted upon by cold dil acids (v der 
Heide and Hofmann, Z anorg 1896, 12 285 ) 
5KCN, M 0 O 2 + 8 H 2 O Sol mH 20 Insol 
m alcohol (Kalischer, Dissert 1902 ) 

Potassium cyanide molybdenum dioxide 
hydroxylamme, 4KCN, M0O2, NH 2 OH 
+H 2 O 
Sol m H 2 O 

Decomp by dil acids (v der Heide and 
Hofmann, Z anorg 1896, 12 282 ) 

Potassium cyanide molybdenum sulphide, 
6 KCN, M 02 S 3 + 5 H 2 O 
Easily sol in H 2 O Decomp by dil acids 
(Hofmann, Z anorg 1896, 12 289 ) 

Very sol in H 0 Slowly decomp in the 
cold bv dll mineral acids (v der Heide and 
Hofmann, Z anoig 1896, 12 289 ) 

Potassium cyamde molybdenum sulpho- 
cyamde, 2 KCN, MoS 2 (CN )2 
(Pochard, C R 1894, 118, 806 ) 

5KCN, Mo 3 S 4 (CN) 3 + 7 H 20 Sol in H 2 O 
Stable toward dil acids and alkalies (Hof- 
mann, Z anorg 1896, 12 289 ) 

Potassium cyamde molybdenum sulphoxy- 
cyamde, 4KCN, Mo 2 SO(CN) 2 + 4 H 20 
Sol m H^O Stable tow ml dil acidb 
(Hofmann, L anorg 1896, 12 2S9 ) 

Potassium cyamde nitnte, KCN, KNO2+ 

Sol in H 2 O, decomp slowly by H 2 O, 
explosive (Hofmann, Z anorg 1895, 10 260- 
261) 

Potassium cyamde sulphur dzoxide, KCN, 
SO 2 +H 2 O 

Much more sol m hot than cold H 2 O 
(fitard, C R 88 649 ) 


KCN, HCN, 2 SO 2 + 3 H 2 O Very si so 
m cold H 2 O, decomp by hot H 2 O (Etard 

Rubidium ttmgsten cyamde 
See Tungstocyamde, rubidium 

Rhodium cyamde, Rh(CN )3 
Ppt Not decomp by acids Sol 1 
KCN+Aq (Martius, A 117 361 ) 

Rhodium cyamde with 3KCK 
See Rhodicyamde, potassium 

Ruthemum cyamde mth 4MC]Sr 
See Ruthenocyamde, M 

Silver cyamde, AgCN 
SI sol m H 2 O 

2 2+10-*^ g sol in 1 liter of H 2 O at 19 96 
(Bottger, Z phys ch 1903, 46 603 ) 

1 1 solution in H 2 O contams 0 000043 
AgCN at 17 5® (Abegg and Cox, Z phy 
Ch 1903,46 11 ) 

Solubility m H 2 O at 25® =2 22+10 
mol per 1 (Lucas, Z anorg 1904, 41 198 ) 
Insol m dll acids Decomp by con 
acids Not sol to any extent m HCN + A 
Freshly pptd AgCN is not dissolved 1: 
cold dll HNO 3 , but is attacked by verv d 
HNOs on boilmg From dry AgCN is di 
solved 5% by boiling 1 hour with 1 % HN( 
+Aq Cone HNOs dissolves more (Brunc 
B 1901, 34 1605 ) 

Sol m NH40H+Aq Sol m boihi 
KCl, NaCl, CaCl2, BaCL, or MgCL+Aq, b 
very slowly sol therein at ord temp Sol 
NasSaOs, K4Fe(CN)6, (NH4)2C08, (NH 4 ) 2 SC 
NH4NO3, and NH4 succinate +Aq, and 
large amt of hot NH4C1+Aq (Wittstem 
Sol in KCN, NaCN, Ba(CN)2, Ca(CN 
or Sr(CN)2+Aq Insol in KOH, or NaO 
+Aq Sol m cone boihng AgNOs+A 
(Wohler ) 

Sol m 431 7 pts 5% NH 40 H+Aq (= 
gr 0 998) at 12°, m 184 5 pts 10 % NH 4 OH 
Aq (sp gi 0 96) at 18° (I ongi, Gazz, c 
It 13 87 ) 

SI sol m Na citrate +Aq 
Sol m Hg(N 03 ) 2 +Aq 
1 1 of a 3-N solution of AgNOa dissoh 3 
1 216 g AgCN at 25° (Hellwig, Z ano: 
1900,26 177 ) 

Very sol m (NH 4 ) 2 S 203 +Aq (Rose 
heim and Steinh luser, Z anorg 1900, ' 
105) 

Moderately sol m liquid NHs (Frankl , 
Am Ch J 1898 20 829 ) 

SI sol m liquid HF (Iranklm, Z ano 

1905, 46 2 ) 

Abundantly sol m quinoline at 60° (Var , 
C R 1893, 116 60 ) 

SI sol in ethyl amine (Shinn, J ph 
Chem 1907, 11 538 ) 

Insol in methyl acetate (Bezold, Disse 

1906, Naumann, B 1909, 42 3790), ctl 1 
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acetate (Hamers, Dissert 1906, Naumann, 
B 1910,43 314) 

Silver hydrogen cyanide, AgCN, HCN 
(Euler, B 1903, 36 1859 ) 

Silver sodium cyanide, AgCN, NaCN 
Sol in 6 pts H2O at 20° and m much less 
hot H2O Sol m 24 pts 85% alcohol at 
20° (Baup, A ch (3) 63 468 ) 

Silver thallous cyamde, AgCN, TICN 
Easily sol m H2O 100 pts H2O dissolve 
4 7 pts at 0°, and 7 4 pts at 16° (Fron- 
muller, B 11 92 ) 

Silver tungsten cyamde 
See Tungstocyamde, silver 

Silver cyamde ammonia, AgCN, NH3 
EjBflorescent Decomp on air 
Very sol m ammoma at -10° (Joanms, 
C B 1894, 118 1151 ) 

Silver cyamde hydrazme, AgCN, N2H4 
Decomp m the air 

Decomp by H2O (Franzen, Z anorg 
1911, 70 153 ) 

Silver cyamde mtrate, 2AgCN, AgNOs 
Decomp by H2O 

Sodium cyamde, NaCN 
Sol m H2O and 75% alcohol 
+ 3^H20, and 2H2O Very sol in H2O, si 
sol m alcohol ( Joanms, A ch (5) 26 484 ) 

Sodium tungsten cyamde 
See Tungstocyamde, sodium 

Sodium zmc cyamde, NaCN, Zn(CN)2+ 
234H2O 

Much more sol in H2O than the correspond- 
ing K Zn salt (Rammelsberg ) 

-f8H20 (Loebc, Dissert 1902 ) 

Sodium cyamde molybdenum dioxide, 

4NaCN, M0O2+6H2O 
(WinUcr, Dissdt 1909 ) 

-I-I4H2O Sol m H2O (Rosenheim, 
Garfunkel and Kohn, Z anorg 1910, 66 174 ) 

Sodium cyamde molybdenum dioxide hy- 
droxylamme, 4NaCN, M0O2, NH2OH 
+H2O 

As K comp (Winkler, Dissert 1909 ) 

Strontium cyamde, Sr(CN)2+4H20 
Very unstable, very deliquescent, and sol 
m H2O (Joanms, A ch (5) 26 496 ) 

Strontium tungsten cyamde 
See Tungstocyamde, strontium 


Strontium zmc cyamde, 2Sr(CN)2, 
3Zn(CN)2+H20 

Sol m H2O and alcohol (Loebe, Dissert 
1902) 

Thallous cyamde, TICN 
100 pts H2O dissolve 16 8 pts at 28 5° 
(Fronmuller, B 6 1178 ) 

Thallothalhc cyamde, Tl2(CN)4=TlCN, 

T1(CN)3 

Easily sol mH20 

100 pts H2O di^olve 27 3 pts at 30°, 15 3 
pts at 12°, 9 7 pts at 0° (Fronmuller, B 11 
92) 

Thallous tungsten cyamde 
See Tungstocyamde, thallous 

Thallous zmc cyamde, 2T1CN, Zn(CN)2 
Easily sol m H2O 100 pts H2O dissolve 
8 7 pts at 0°, 15 2 pts at 14°, and 29 6 pts 
at 31° (Fronmuller, B 11 92 ) 

Tungsten cyanide with MCN 
See Tungstocyamde, M 

Zmc cyamde, Zn(CN)2 
Insol in H2O and alcohol Sol m alkalies 
Easily sol m KCN-j-Aq Sol m hot 1OT4 
salts 4-Aq (Wittstem ) 

Easily sol m (NH4)2C08+Aq (n-nr^ 
Sol in KOH-f-Aq Solution is 
when less than 1 mol Zn(CN)2 to 2 
KOH IS present When proportion „ 
Zn02H2 soon separates 
Sol m dll KCN+Aq (Sharwood, J 
Am Chem Soc 1903, 26 587 ) 

SI sol m cone Zn salts +Aq 1 1 cone 
Zn(C2H302)2+Aq dissolves 4 g, and 1 1 
cone ZnS04-f-Aq dissolves 2 g Zn(CN)2 
Insol in HCN+Aq Easily sol m dil 
acids (Joanms ) 

Very sol in liqmd NH3 (Frankhn, Am 
Ch J 1898, 20 830 ) 

Insol in methyl acetate (Nau mann , B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Zmc cyamde ammoma, Zn(CN)2, 2NH3 
Decomp on air (Varet, C R 106 1070 ) 
-I-H2O Decomp on air Decomp by 
H2O Sol m NH40H-1-Aq (Varet) 

Zmc cyamde d^hydrazme, Zn(CN)2, 2N2H4 
Decomp by H2O (Franzen, Z anorg 
1911, 70 153 ) 

Cyanogen, CN 

H2O absorbs 4H vols CN gas at 20° Alco- 
hol absorbs 23 vols , and ether 6 vols at the 
same temperature (Gay-Lussac ) 

The solution gradually decomposes, but 
this IS prevented by traces of acids 
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0 221 mol litre are dissolved m H 2 O at 
0® (Naumann, Z Electrochem 1910, 16 
177) 

Oil of turpentine absorbs 5 vols (Gay- 
Lussac ) Absorbed by many essential oils 
Very sol in CuCL+Aq 
Absorbed with decomp by NH 40 H+Aq 
and other alkalme hquids 
h- Absorbed by anxlme (Jacquemain, C R 
100 1006) 

Cyclotnborene, B3H3 
Insol in H 2 O (Ramsay and Hatfield, 
Proc Chem Soc 1901, 17 152 ) 


Decamme cobaltic sulphite, 

C 02 (]SrH 3 ) 10 ( 803 ) 3 -f-SHaO 
Sol in H 2 O (Vortmann and Magdeburg, 

B 22 2636 ) 

Becamme cobaltisulphurotis acid 

Cobaltic decamme cobalhsulphite, 

C 02 (NH 3 ) 1 o(S 03 ) 6 C 02 + 8 H 2 O 
Ppt (Vortmann and Magdeburg, B 22 

2635) 

Sodium decamme cobaltisulphite, 
Co2(NH3)io(S03Na)6+2H20 
Sol in HoO (Vortmann and Magdeburg, 

B 22 2635 ) 

Diamide, N2H4 

See Hydrazme 

Diamine chromium sulphocyanhydnc 
acid, Cr(NH,)i 2 (SCN) 3 , HSCN+H 2 O 
Sol in H 2 O (Nordenskiold, Z anoig 1 

130) 

Diamine chromium c/iaquo sulphocyanide, 

Cr(NH3)2(SCN)3+2H20 
Sol m H 2 O from which it is pptd by con 

HCl+Aq (Nordenskiold, Z anoig 1 137 ) 


Ammonium diamine chromium sulphocy- 
anide, CrCNHa) (SCN) 3 , NH4SCN 
{Reinecke $ salt ) Quite easily sol in H^O, 
less in alcohol, and insol m binzcm Slowly 
decomp by boiling H O or dil acids (Noi- 
denskiold, Z anorg 1 130 ) 

+H 2 O Insol in absolute ether (Christen- 
sen, J pr (2) 46 218 ) 

Ammomum diamme chromium sulphocyanide 
iodide, Cr(NH 3 ) 2 (SCN) 3 , NH4&CN, I 

Barium , [Cr(NH 3 ) (SCN) 3 ] 2 , 

Ba(SCN )2 

Sol in H 2 O and alcohol (N ) 


Cadmium diamme chromium sulphocyanide, 
CdrSCN)2, [Cr(NH8)2(SCN)3]2+H20 
Nearly insol in cold, si sol m hot H2O 
SI sol m boilmg alcohol (Christensen, J 
pr (2) 46 371 ) 

Cupnc > Cu(SCN) 2 , 

[Cr(NH 3 ) 2 (SCN) 3]2 

Insol in H2O or dil acids (Remecke, A 
126 116) 

Feme — , [Cr(NH3)2(SCN)8T 

Fe(SCN)8 (N ) 

Luteocobalhc , 

Co(NH 8 ) 6 (SCN) 3 [Cr(NH 3 ) 2 (SCN) 3 ]s 
As good as msol m cold H2O SI sol 1 
hot H2O and alcohol (Christensen, J pr (5 
46 370) 

Mercuric , [Cr(NH3)2(SCN)3] 

Hg(SCN)2 
Insol in H2O (N ) 

Insol m H2O and dil acids (Reinecke 

Potassium , Cr(NH3)2(SCN) 

KSCN 

Properties as the NH4 salt (N ) 
Cr(NH3)2(SCN)3, KSCN, I As the NI 
salt (N) 

Sodium , NaSCN, 

Cr(NH3)2(SCN)^ 

Sol m H2O, alcohol, and ether (Remecke 

Diamine cobaltic mtnte ammomui 
mtnte, C0(NH3)2(N02)3, NILNO^ 

Sol in H 2 O (I rdmann ) 

mtnte lead mtnte, 

2Co(NH3) (N02)3, PI)(N02) 

Sol m hot H 2 O with pirti il diconip 

— mtnte mercurous nitrite, 

2Co(NH 3)2(N02)3, Hg2(NO ) 

Ppt Not sol in hot no without decom 

nitrite potassium mtnte, 

Co(NH0 (NO ) 3 , KN ()2 
Sol in H 0 (Frdmann, J pr 97 

nitrite silver mtnte, 

Co(NH 3)2(N02)3, AgNO 
Ppt Ciystallises out of hot HO (Ei 
mann ) 

mtnte thallium nitrite, 

Co(NH 3)2(N02)3, ilN02 
Crystallises out of hot H 2 O without ( 
comp 
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Dichrocobaltic carbonate, 

Co(NH 3)3(OH)C03+1MH20 
Sol in H 2 O (Vortmann, B 16 1901 ) 

Dichrocobaltic chlonde, Co(NH 3 ) 3 Cl 3 +H 20 
Quite sol m cold H 2 O, dil acids, cone 
H 2 S 04 ,ordil alcohol 

From solution m cone H2SO4, the salt is 
precipitated by much HCl-f-Aq Composi- 
tion is Co(NH 8 ) 3 (OH 2 )Cl 3 (Jorgensen, Z 
anorg 6 189 ) 

mtrate, Co(NH 3 ) 3 (N' 03 ) 3 + 4 H 20 

Dehquescent Sol in H 2 O "More sol m 
dll HN 03 +Aq than praseocobaltic mtrate 
(Vortmann, B 16 1897 ) 

Anhydrous Insol m H 2 O as such, but 
converted into above salt thereby (Jorgen- 
sen, Z anorg 6 186 ) 

mtnte, Co(NH3)3(N02)8 

Difficultly sol m cold, but rather easily sol 
m hot H 2 O 

sulphate, [Co(NH 3 ) 3 l 2 (S 04 ) 3 + 6 H 20 

Easily sol in H 2 O (Vortmann, B 16 
1900) 

sulphite, [Co(NH 3 ) 3 ] 2 (S 03 ) 34 -H 20 

Nearly msol in cold, slowly decomp by hot 
H 2 O Decomp by acids or KOH +• Aq Insol 
m cold, sol m warm NH 40 H+Aq (Kunzel, 
J pr ( 1)72 209) According to Geuther (A 
128 157), IS a double salt — 

[Co(NH3)3]2(S03)3, C 02 (S 03 ) 3 + 2 H 20 

Didymium, Di 

Slowly decomp bv H 0 Insol in cold 
cone H 2 SO 4 bol m dil acids 
Compound of two elements, neodymium 
and praseodymium (v Wdsbach, W A 
B 92 317 ) 

Didymium bromide, DiBrs+ 6 H 20 
Veiy d( liqiKfeeont, ind sol m H 2 O 
(Clevc ) 

Didymium nickel bromide, iDiIbs 3NiBr + 
I8H2O 

Deliquescent Veiysol m IliO (Irenehs 
and Smith, \ 191 U 2 ) 

Didymium zinc bromide, D 1 B 13 3 ZnBr 2 + 
121120 

Extremely deliquescent (Clove, Bull 
Soc (3) 43 361 ) 

2 DiBr 3 , 3 ZnBi 2 + 3 bHO (h and S) 

Didymium chloride, DiCls 
Anhydrous Deliquescent Sol in H 2 O 
and alcohol (Marignac ) 

H- 6 H O Deliquescent Easily sol m 
H 2 O and alcohol (Marignac ) 


Didymium mercunc chlonde, 2 D 1 CI 3 , 
9HgCl2+24H20 

More sol m H 2 O than the corresponding 
La salt (Marignac ) 

DiCls, 4HgCl2+llH20 Not deliquescent 
Easily sol m H^O 

Didymium stannic chlonde 
See Chlorostannate, didymium 

Didymium jauoride, DiFs-f-J^H20 
Precipitate (Cleve ) 

Didymium hydrogen filuonde, 2 D 1 F 3 , SHF 
Precipitate (Smith ) 

Does not exist (Cleve ) 

Didymium potassium fluoride, DiFs, KF-{- 
H 2 O 

Sol mHsO (Brauner,B 16 114) 
-1-^^8H20 As above (B ) 

2DiPs, 3I'CF-|-H20 As above (B ) 

Didymium hydroxide, D 12 O 6 H 6 
Insol m KOH, or NaOH+Aq, but is si 
sol m NH 4 CH-Aq (Rose ) 

See also D12O3 

Didymium penZhydroxide, Di04H8==Di206, 
3 H 2 O 

Precipitate (Brauner, B 15 113 ) 

Didymium zme iodide, 2 D 1 I 3 , 3Znl2+24H20 
Very deliquescent (Frenchs and Smith ) 

Didymium oxide, D 12 O 3 

With H 2 O slowly forms D 12 O 0 H 6 
Sol in cone , or dil mineral acids (Marig- 
nac), and m acetic acid (Heimann) Sol in 
ammonium salts -j-Aq 

Slightly moie slowly sol m cone NH4NO3 
-f-Aq than La 203 (Dam our and Deville ) 

A solution of NILNOj in H 2 O that can 
dissolve 2 9 molb I x O 3 dissolves 1 mol 
I)i 203 (Brauner, B 16 114 ) 

Insol in acetone (Naum inn, B 1904, 
37 4329 ) 

Didymium peroxide, DiJ) 1 
Sol m aeids with decomp (Fienchs, B 
7 799) 

Not obtained by Clove (B 11 910 ) 

Ihe contiadictoiy statements concerning 
the composition of Di pci oxide are owing to 
the fact that praseodidymium is the only one 
of the constituents of Di which easily foims a 
peroxide (v Welsbach ) 

Didymium pentoxide, Di Os 
Sol in dll HNO3, 01 n S 04 -hAq in the 
cold without evolution of gas, but gas is 
evolved if treated with cone acids Insol 
m HF-f Aq SI sol m cold NH 4 NOj+Aq 
=Di 409 (Cleve) 
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Bidymitun oxybramide, DiOBr 
(Frenchs and Smith ) 

Didymium oxychlonde, DiOCl 
Anhydrous Insol m H2O (Smith ) 
+3H2O Sol m cold dll HNOs+Aq 
(Mangnac ) SI sol m HCl+Aq (Her- 
mann ) 

Didymium oxysulphide, D12O2S 
Insol m H2O Sol m HCl+Aq without 
residue (Mangnac ) 

Didymimn stilphide, D12S8 
Insol m H2O Decomp by dil acids 
(Mangnac, A ch (3) 38 159 ) 

Insol m acetone (Naumann, B 1904, 
37 4329) 

Disulphunc acid, H2S2O7 
See Disulphimc acid 

Dithiomc acid (Hyposulphtinc acid), 

H2S2O6 

Known only in aqueous solution, which is 
stable only when dil Can be evaporated in 
vacuo until sp gr = 1 347, but decomp ^on 
further evaporation (Welter and Gay- 
Lussac, A ch 10 312 ) 

Dithionates 

All dithionates are sol mHaO 

Aluminum dithionate, Al2(S2O0)s+18H2O 
Extremely deliquescent Easily sol inH20 
or absolute alcohol (Kluss, A 246 218) 

Aluminum amtnomum dithionate, 

Al2(S206)s, (NH4)2S206-f27H20 
SI dehquescent Sol in H2O (Kluss, A 
246 303) 

Ammomum dithionate, (NH4)2S206 

Very sol m H2O Sol m 0 79 pt H2O at 
16°, with reduction of temp Not decomp on 
boiling Insol in absolute alcohol (Heeren, 
Pogg 7 172 ) 

Con tarns 34H2O Sol m 0 56 pt H2O at 
19° (Kluss, A 246 194 ) 

Ammomum cadmium dithionate, 

2(NH4)2S206, CdS206+4MH20 
Sol in H2O (Kluss, A 246 298 ) 

Ammomum cobalt dithionate, 9(NH4)2S206, 
2CoS206+16J^H20 
Sol m H2O (Kluss ) 

Ammomum cupnc dithionate, (NIT4)2S206. 
2CuS20e+8H20 
Sol mH20 


Ammomum ferrous dithionate, 3(NH4)2S206, 
Ee2S206+6H20 

Sol m H2O (Kluss, A 246 300 ) 
9(NH4)2S206, 2Fe2S206+16HH20 Sol 
m H2 O (Muss ) 

Ammomum manganous dithionate, 
9(NH4)2S206, 2MnS206 
Sol m H2O (Kluss, A 246 301 ) 

Ammomum mckel dithionate, 9(NH4)2S206, 
2NiS206+16J^H20 
Sol mH20 (Kluss) 

Ammomum zmc dithionate, 5(NH4)2S206, 
ZnS206 “1“ 9H2O 

Easily sol m H2O (Kluss, A 246 296 ) 
9(NH4)2S20fi, 2ZnS206+16MH20 Easily 
sol in H2O (Kluss ) 

Ammomum dithionate chloride, (NH4)2S206, 
NH4CI 

Sol m H2O (Fock and Kluss, B 24 
3017) 

Banum dithionate, BaS206+2H20 
Not efflorescent Sol in 7 17 pts H2O at 
8°, 4 04 pts at 18°. and 1 1 pts H2O at 100° 
Insol in alcohol (Gay-Lussac, Heeren) 
Sol m 0 994 pt H2O at 102°, the boihng- 
point of the sat solution (Baker, Bull 
Soc (2) 44 166 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

4*^20 Very efflorescent (Heeren ) 

Banum magnesium dithionate, BaMg(S206)2 
+4H2O 

Sol m H2O (Schiff, A 118 97 ) 

Banum rubidium dithionate, BaRb4(S206)s 
+H2O 

Sol m H2O Solubility is diminished by 
presence of excess of Rb2S04, but increased by 
BaS206 (Bodlander, Chem Ztg 14 1140 ) 

Banum sodium dithionate, BaNa4(S20b)j+ 
4H2O 

Sol in H2O Decomp by reciystallisation 
(Kraut, A 118 95 ) 

+6H2O (Schiff ) 

Banum dithionate chlonde, BaSiOc, BaCl2 + 
4H2O 

(Fock and Kluss, B 23 3001 ) 

Bismuth dithionate, basic, B12O3, S2O6+ 
+5H2O 

Efflorescent Insol in H2O, but decomp 
thereby into the following salt Easily sol 
m dll acids, especially HCl+Aq (Kluss, A 
246 183) 

4B12O8, 3S2O6+5H2O Insol in H2O Sol 
in dll acids (Kluss ) 
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Cadnutuii dithionate 

Deliquescent m moist an*, very sol in H 2 O 
(Heeren, Pogg 7 183 ) 

Cadnuum dithionate anunoma, CdS20e, 

4NH8 

Decomp by alcohol, sol m NH 40 H+Aq, 
but decomp on heatmg (Rammelsberg, 
Pogg 68 298) 

CsesiuxQ dithionate, CS 2 S 2 O 6 
Easily sol m H 2 O (Chabn4, C P 1901, 
183 297) 

Calcium dithionate, CaS20e+4H20 
Sol m 2 46 pts H 2 O at 19®, 0 8 pt at 100 ° 
Insol m alcohol (Heeren, Pogg 7 178 ) 
Insol m acetone (Naumann, B 1904, 
37 4329) 


Didymium dithionate, Di2(S206)8+24H20 
Extremely sol m H 2 O (Cleve ) 

Erbium dithionate, Er2(S206)8+18H20 
Very sol m H 2 O or alcohol, insol m ether 
(Hoglund ) 


Glucmum dithonate, basic, 6G10, 2 S 2 O 6 + 
I4H2O 

Easily sol m H 2 O and absolute alcohol 
(Eluss, A 246 196 ) 


Iron (ferrous) dithionate, FeS 206 + 5 H 20 
Very sol m H 2 O Insol m alcohol De- 
comp m aqueous solution mto FeS 04 by 
boilmg (Heeren, Pogg 7 181 ) 

+ 7 H 2 O Sol m 0 59 pt H 2 O at 18 5® 
(Kluss, A 246 198) 


Cerous dithionate, 002 ( 8206 ) 3 + 24 H 2 O 
Very sol m H 2 O (John ) 

+3, and 5 H 2 O (Wyrouboff ) 

Chromic dithionate, Cr2(S206)8+18H20 
Sol m H 2 O and alcohol (Kluss, A 246 
189) 

3Cr208, 4 S 2 O 6 + 24 H 2 O Easily sol mH20 
or alcohol Insol m ether (Kluss ) 


Cobaltous dithionate, C 0 S 2 O 64 - 6 H 2 O 
Not dehquescent Very sol m H 2 O 
(Heeren ) 

+ 8 H 2 O Sol in 0 49 pt H 2 O at 19® Sol 
m absolute alcohol (Kluss, A 246 203 ) 


Cupnc dithionate basic, 4CuO, S 2 O 6 + 4 H 2 O 
Very si sol in H 2 O (Heeren, Pogg 7 
18) 

Insol in H 2 O, easily sol m dil acids 
(Kluss, A 246 208 ) 

-h3H20 Insol in H 2 O and NaC 2 H 302 + 
Aq, sol m traces in cone CuS 206 +Aq 
Ea^y sol in dil acids, even HC 2 H 8 O 2 , or 
H2S206+Aq (Kluss ) 


Cupnc dithionate, CuS 20 o 4 - 4 H 20 
Not efflorescent Very sol in H 2 O Insol 
m alcohol (Heeren ) 

+ 5 H 2 O (Efflorescent Sol in 0 64 pt 
H 2 O at 18 5 ® (Kluss, A 246 204 ) 


Iron (feme) dithionate, basic, 8Fe208, S2O5+ 
2OH2O 

Insol m H 2 O or alcohol Ve^ si sol m 
H 2 S 206 +Aq, easily sol m HCl+Aq 
(Heeren ) 

Contains I 4 H 2 O (Kluss, A 246 200 ) 
3 Fe 208 , S 2 O 5 + 8 H 2 O Insol m H 2 O 

Easily sol in acids (IQuss, A 246 201 1 

Lanthanum dithionate, La 2 (S 206 ) s + I 6 H 2 O, 
and 24 H 2 O 

Sol in H 2 O (Cleve ) 

Lead dithionate, basic, 2PbO, S 2 O 6 + 2 H 2 O 
Very difficultly sol m H 2 O (Heeren, 
Pogg 7 171 ) 

lOPbO, S 2 O 6 + 2 H 2 O SI sol in H 2 O 
(Heeren ) 

Lead dithionate, PbS 206 H- 4 H 20 
Easily sol in H 2 O (Heern ) 

Sol in 0 869 pt H 2 O at 20 5® (Baker, 
C N 36 203) 

Lead strontium dithionate, (Pb,Sr)S 206 4- 
4H2O 

(Rammelsberg ) 

Lithium dithionate, L 12 S 2 OG+ 2 H 2 O 

SI deliquescent, and easily sol m H 0 
Insol m alcohol (Rammelsberg) 


Cupnc dithionate ammoma, CUS 2 O 6 , 4NH8 
Difficultly sol in cold H 2 O, moderately sol 
m H 2 O at 40® Decomp by much H 2 O or by 
heatmg the solution above 60° Decomp by 
HCl-fAq (Heeren ) 

Can be recryst from NH 40 H+Aq 
Sol m hquid NHs (Horn, Am Ch J 
1908, 39 213 ) 

CUS 2 O 6 , 9NH8 Decomp at ord temp 
in the air 

Insol m hquid NHa (Horn, Am Ch J 
1908, 39 213) 


Magnesium dithionate, MgS 20 b+ 6 H 20 
Sol in 0 85 pt H 2 O at 13° Solution can 
be boiled without decomp (Heeren, Pogg 
7 179 ) 

Sol in 0 692 pt H 2 O at 17° (Baker, C N 
36 203 ) 


Manganous dithionate, MnS 206 “l” 3 H 20 
Sol m H 2 O (Kraut, A 118 98 ) 

4 - 6 H 2 O Efflorescent Sol inHzO (Mar 
gnac,J B 1865 380) 
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Mercurous dithionate, Hg2S206 
SI sol in cold, decomp by hot H 2 O 
(Rammelsberg ) 

Mercunc dithionate, basic, 5HgO, 2 S 2 O 6 
SI sol in cold, decomp by hot HoO 
Easily sol in HNOa+Aq (Rammelsberg, 
Pogg 69 472) 

Mercunc dithionate, HgS206+6H20 
Decomp by H 2 O or on standing (Kluss, 
A 246 216 ) 

Nickel dithionate, NiS2064-6H20 
Sol inH20 (Topsoe) 

Sol m 0 897 pt H 2 O at 12° (Baker, C N 
36 203) 

Nickel dithionate ammoma, N 1 S 2 O 6 , 6NH3 
Can be recryst from warm NH 40 IH-Aq 
Decomp by H 2 O (Rammelsberg, Pogg 
68 295) 

Nickel dithionate hydrazme, N 1 S 2 O , 

3 N 2 H 4 

Unstable 

Sol in NH 40 HH-Aq (Franzen, Z anorg 
1908, 60 267 ) 

Potassium dithionate, K 2 S 2 O 6 
Not dehquescent Sol m 16 5 pts H 2 O at 
16°, and 1 58 pts at 100° Insol m alcohol 
(Heeren ) 

Sol in 2 65 pts H 2 O at 16° (Dumas ) 

Sol in 16 5 pts H 2 O at 16°, in 1 58 pts 
boihng H 2 O 

Insol m alcohol (Heeren, Pogg 1826, 7 
72) 

Praseodymium dithionate, Pr2(S20 ) 3 -|- 
12 H 2 O 

Deliquescent, very sol in H 2 O (von 
Schule, Z anorg 1898, 18 361 ) 

Rubidium dithionate, Rb)S 0, 

Sol m H 0 (Topsoe and Christiansen ) 

Ruthenium dithionate, RuS 0*, 

Ppt from aq sol by alcohol (Antony, 
Gazz ch it 1898, 28 139-142 ) 

Silver dithionate, AgiS 06+2H 0 
Sol in 2 pts H 2 O at 16° Sol m NH4OH + 
Aq (Heeren, Pogg 7 191 ) 

Silver sodium dithionate, AgS Oe, Na2S206 
+ 4 H 2 O 

Sol in H 2 O (Kraut, A 118 9b ) 

Silver dithionate ammonia, 4g S Oe, 4 NH 3 
Sol in H 2 O without decomp (Rammels- 
berg, Pogg 68 298 ) 


Sodium dithionate, Na 2 S 206 + 2 H 20 
Sol m 2 1 pts H 2 O at 16°, and mil pts 
boilmg H 2 O Insol m alcohol 
Fuming HCl+Aq precipitates the sail 
from aqueous solution (Heeren, Pogg 7 
76) 

-f- 6 H 20 (Kraut, A 117 97 ) 

Strontium dithionate, SrS 206 + 4 H 20 
Sol m 4 5 pts H 2 O at 16°, 1 5 pts boihng 
H 2 O Insol m alcohol (Heeren, Pogg 7 
177) 

Thallous dithionate, TI 2 S 2 O 6 
Very easily sol m H 2 O (Werther ) 

Thallous dithionate sulphate, 3 TI 2 S 2 O 6 

TI2SO4 

Sol m H 2 O (Wyrouboff, Ann Phys 
Beibl 8 802) 

Thorium dithionate, Th(S 206 ) 2 + 4 H 20 (?) 
Very unstable (Kluss, A 246 188 ) 

Tm (stannous) dithionate, SnSjOe 
Known only in solution 
8SnO, S 2 O 6 -I- 9 H 2 O Insol in H 2 O Sol 
mdil acids, even dit^omc acid -1-Aq (Kluss 
A 246 186 > 

Uranous dithionate, 6 UO 2 , S 2 O 6 +IOH 2 O 
Insol m H 2 O, sol in warm HCl+Aq 
(Kluss, A 246 191 ) 

7 UO 2 , S 2 O 6 + 8 H 2 O As above 
8 UO 2 , S 2 O 6 + 2 IH 2 O As above 

Z)^vanadyl dithionate, (V 02 ) 2 S 20 g 
S ol m H 2 O (Bevan, C N 38 294 ) 

Yttrium dithionate, ¥ 2 ( 8200 ) 3 + ISH 2 O 
Not deliquescent Easily sol in H 2 O, but 
difficultly sol in alcohol Insol in ether 
(Cleve, Bull Soc ( 2 ) 21 344 ) 

Zmc dithionate, ZnSiOi +bH O 

Very sol in H 2 O, decomp on boilmg 
(Heeren, Pogg 7 183 ) 

Zinc dithionate ammonia, ZnS Oi, 4 NH 3 
Decomp with H 2 O, sol in warm, less sol 
m cold NH 40 H+Aq (Rammdsbug, Pogg 
68 297 ) 

+H 0 Ppt (Ephraim, B 1915, 48 
640) 

Dysprosium, Dy 

(Lecoq de Boisbaudran, C R 102 1005 J 

Dysprosium chloride, DyCl 3 + 6 H 20 
Deliquescent, sol m H 2 O (Urbam, C R 
1908, 146 129 ) 
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Europium 

Europium chloride, EuCl 2 
Sol m H 2 O Stable m very dil aqueous 
solution, but decomp when the solution is 
concentrated at 100° (Urbain, C R 1911, 
163 1157) 

Erbium, Er 

Decomposes H 2 O (Hoglund ) 

The so-called element ‘^erbium ^ can be 
further decomp into simple substances 
(Kruss, Z anorg 3 353 ) 

Erbium bromide, ErBrs+OHoO 
Verj dehquescent 

Erbium chlonde, ErCl8+6H20 
Dehquescent Sol in H 2 O and alcohol 
(Hoglund ) 

Erbium mercunc chloride, ErCls, 5HgCl24- 
a;H20 

Deliquescent (Cleve ) 

Erbium fluoride, ErFa 
Insol in H 2 O Very si sol in HF+Aq 
(Hoglund, Bull Soc (2) 18 193 ) 

Erbium hydroxide, Er20(0H)4 
Insol m KOH, 01 NaOH-fAq 
Easily sol in acids Decomp ammonium 
salts by boiling theicwith 

Erbium iodide, lU 

Voiy ddiqiK scent Vciy sol in H 2 O and 
alcohol Inisol 111 ether (Hoglund) 

Erbium oxide, hi ( )j 

Difiiitultly f)Ut (oinpktely sol in waim 
HNO 3 , II S() 4 , 01 1101+ \q Dccorap NII 4 
salts by boiling the le v\ itli 

Erbium y>e/ oxide, I i O 
Piccipit it( (C1(V(, Bull Soe (2) 43 
53) 

Erbium sulphide 

Decennp 111 moist nr inel with n ids 

Erythrochromium bromide, 

H()(h (Ml J,<Hi +11 0 
Vuy ( Lsil> sol in 11 () liisol 111 ]lBi + 
Aq Sol in MIi()lI + \(i (Joigensen, J 
pr (2) 26 ohS ) 

bromide, basic, ll()Ci 2 (Nll 3 )i(i(On)Bi 4 

+H O 

Veiy sol 111 HjO (Joigonsen ) 

chloroiodide, H 0 Cr 2 (NH 3 )i(tCll 4 +H 20 

Sol in H O and m alcohol (Jorgensen ) 


Erythrochromium chloroplatmate, 

[HOCr (NH 3 )iol 2 (PtCl 6 ) 5 + 10 H 20 
Nearly msol m H 2 O (Jorgensen ) 

dithionate, basic, 

HOCr 2 (NH 3 )io(S 206 ) 2 (OH) + 2 H 2 O 
Insol m H 2 O Easily sol m very dil 
HNOs, HBr, HCl+Aq Sol m cone NH 4 CI 
+Aq (Jorgensen ) 

mtrate, HOCr 2 (NH 3 )io(N 03 ) 6 +H 20 

Easily sol in H 2 O Insol m dil HN08+ 
Aq Sol m cone HNOs with decomp Very 
sol m chi NH 40 H+Aq Insol m alcohol 
(Jorgensen ) 

mtrate, basic, HOCr2(NHs)io(N08)40H 

+3)^H20 

Sol m cold H 2 O (Jorgensen ) 

sulphate, [HOCr 2 (NH 3 ) 1012 ( 804)5 

Nearly msol m H 2 O (Jorgensen ) 

yg^mfemammomum, Fe2N 
/See Iron nitnde 

Ferric acid 

Banum ferrate, BaFe 04 +H 0 
Ppt Can be boiled foi some time with H 0 
without decomp Decomp by mineral acids 
Sol in dll acetic acid (Fremy, A ch (3) 
12 373 ) 

Insol ni HO, not leadily acted upon by 
acids when dr\ (Rosen, J Am Chem 
Soc 1895, 17 76b ) 

Ppt Easily dccomp b> icids (Moesei, 

Arch Phirm 1895,233 526 ) 

In&ol in ICC tone (Naumann, B 1904, 37 
4129) 

Calcium ferrate, C il 2 O 4 

Sol in JIO (Rosell, J Am Clicm Soe 
1S95 17 7()(M)9 ) 

Potassium ferrate, K he 04 

Ve ly d( li([U( s< i nt 1 isil\ sol 111 cold II O 
with ( voliiUou ol iriiich lie it Dtconi]) by 
bt Hiding 01 winning Deeoinp by icids 01 
dl dies (Iiein>,A eh ( >) 12 o(>9 ) 

Sol 111 ILO, iiibol in alcoliol (Mocsei, 
\i(h Phuin 1S95, 233 524 ) 

(^nielly deconi]) by pot Lssiiiin tiiti ite 01 
1 ueinite, sugii, 01 ilhiiirien without sc]) na- 
tion of I( ()( 1 I(, by iholiol with sepuition 
oj le ()(lLi pot issiuin o\ d ite , leetite, 
foiinite, ind beiizoite, dso eiti xte elecuini) 
niueli inoie slowlv Insol in cone K()II + 
\q (W icke model, A 33 41 ) 

Sodium ferrate, Nail e ()4 
Sol m H 0 ind in cone NaOII+Aq 
(I remy, 1 c ) 
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FERRATE, STRONTIUM 


Strontitun ferrate, SrFe04 

SI sol m H2O by which it is decomp 
Decomp bv acids 

Sol m aqueous solutions of Na aud K salts 
with partial decomp 

Insol m sat SrBra+Aq , alcohol and ether 
(Eidmann, B 1903, 36 , 2290 ) 

Femcomolybdic acid 

Ammonium femcomolybdate, SCNHOsO, 
Fe 208 , I2M0O3+I9H2O 
Ppt (Hall, J Am Chem Soc 1907, 29 

Femcyanhydnc acid, 

H3Fe(CN)3, (or HeFe2(CN)i2) 

Easily sol in H2O or alcohol Solution 
decomposes slowly by standing, more rapidly 
by heatmg Insol m ether 

Feracyanxdes 

The alkaln and alkalme-earth femcyanides 
are sol m H2O, the others are msol The 
ferncyamdes of metals, the oxides of which 
are sol m NH4OH, or JKOH+Aq, are them- 
selves sol in those reagents 

Ammomum femcyamde, (NH4)8Fe(CN)6+ 
3H2O 

Permanent Readily sol m H2O (and 
alcohol?) 

Ammomum ferrous femcyamde, 
NH4FeFe(CN)o+l J^H20 
Sol in H2O and not pptd by alcohol from 
aqueous solution More stable than the cor- 
responding K salt 

Ammomum lead femcyamde, 
NH4PbFe(CN)6+3H20 

Ammomum potassium femcyamde, 

(NH4)2KFe(CN)6 

Sol in H2O (Schaller, Bull Soc (2) 1 
275) 

Barium femcyamde, Bas[Fe(CN){,]2+ 
2OH2O 

Easily sol in H2O, msol in alcohol 
(Schulor, W A B 77 692 ) 

Banum potassium femcyamde, BaKFe(CN)e 
-I-3H2O 

Permanent Easily sol in H2O, less in 
alcohol 

Barium femcyamde broimde, Ba3[Fe(CN)6] , 
2BaBr2 “l“20Il2O 

Easily sol in H2O Boihng alcohol does 
not dissolve out BaBr2 (Rammelsberg, J 
pr (2) 39 463 ) 


Bismuth femcyamde, Bi8[Fe(CN)6]5 
Insol m H2O, but decomp by boilr 
therewith (Muir, Chem Soc 32 40 ) 

Cadmium femcyamde ammonia, 
Cd8[Fe(CN)6]2, bNHs-fSHaO 
Effloresces to form — 

Cd3[Fe(CN)]2, 4NHS+2H2O Insol 
H2O (Wyrouboff, A he (5) 10 413 ) 

Calcium femcyamde, Ca8[Fe(CN)6]2+l 
or I2H2O 

Dehquescent Sol m H2O and dil alcoh< 

Calcium potassium femcyamde, 

CaKFe(CN)8 
Sol m H2O 

Cerous femcyamde, CeFe(CN)6+4H20 
Sol m H2O, easily decomp (John ) 

Chromic femcyamde (?) 

Ppt 

Cobaltous femcyamde, Co3[Fe(CN)6]2 
Insol m H2O and HCl+Aq Sol ] 
NH40H+Aq 

Cobaltous femcyamde ammoma, 
Co3[Fe(CN)6]2, 4NH3+6H2O 

Cobaltic femcyamde ammoma 
See Luteo,- purpureo,- etc cobaltic ferr 
cyamde 

Cuprous femcyamde, (Cu2)8[Fe(CN)(] 

Sol m NH 40 H-f-Aq, msol m NH 4 salts 
Aq fWittstein ) 

Cupnc femcyamde, Cu3[Fe(CN)r]2 
Insol m H 2 O or NH 4 salts H-Aq Sol 1 
NH 4 OH, and (NH 4 ) 2 C 03 +Aq (Wittstein 
Insol inHCl+Aq 

Iron (ferrous) femcyamde, h( 3[l'c(CN),]2 
a;H20 

('lurnbuWs blue) Properties as fern 
ferrocyanide (Prussian blue ), with which it i 
perhaps identical (Gintl, Z anil 21 110 

Iron (ferrosofemc) femcyamde, 

Fei 3 (CN) 3 G - Fe^i^Fc“[I e(CN)r|r 
{Prussian green ) Insol m II 2 O or con( 
HCl+Aq, but slowly decomp by boilm 
therewith 

Fe 3 (CN) 8 + 4 H 20 = Fe^JFe^ 5 ^[P e(CN)rl 4 + 
121120 Properties as above (Reynold' 
Chem Soc 64 767 ) 

Iron (ferrous) potassium femcyamde, 

KFe2(CN)6=KFeFe(CN)6+4, or 3 H 2 O 
(Soluble Prussian blue ) Sol m H 2 O, bu 
msol m salts +Aq or alcohol 
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Salt of the sajue composition, called 
liamson^s blue,’^ is msol m H2O 

Lead femcyanide, basic, Pb3[Fe(C]Sr)6]2, 
SPbOaHa+llHaO 
(Schuler ) 

Lead femcyanide, Pb3[Fe(CN)6]2 +161120 
SI sol m H2O , more sol m hot, than cold 
H2O, but decomp on boihng (Gmelm) 
+4H2O Easily sol m H2O, si sol m 
alcohol (Schuler, W A B 77 692 ) 

Lead potassium femcyanide, PbKFe(CN)6 
+3II2O 

Sol m 4 75 pts H2O at 16^ and the soIut 
tion deconm on standmg (Schuler ) 
+13^H20 Efflorescent Much more sol 
m H2O than the Pb salt Insol in alcohol 
(Wyrouboff ) 

Lead femcyanide mtrate, Pb8[Fe(CN)r]2, 

Pb(N03%+12H20 

Sol in 13 31 pts H2O at 16® (Schuler ) 
+IIH2O (Joanms, A ch (5) 26 528 ) 

Magnesium femcyanide, Mg8[Fe(CN)6]2 
Sol m H2O 

Magnesium potassium femcyamde, 
MgKFe(CN)6 
(Remdel, J pr 103 166 ) 

Manganous femcyamde, Mn3[Fe(CN)6]2 
Insol in H2O, acids, NH4OH, or NH4 salts 
+Aq 

Mercurous femcyamde, Hg3Fe(CN)6 
Ppt (Fernekes, J Am Chem Soc 1906, 
28 604) 

Mercuric femcyamde, Hg3[Fe(CN)6]2 
Very sol m H2O Solution quickly decomp 
(Fernekes, J Am Chem Soc 190b, 28 603 ) 

Nickel femcyanide ammoma, Ni3[Fe(CN)6l2, 
4NH3+H2O 

Sol m NIUOH+Aq (Reynoso, A ch (3) 
30 254) 

Nickel femcyanide, Ni3[Fe(CN)6]2(‘^) 

Ppt Insol in HCl+Aq 

Potassium femcyamde, K3Fe(CN)fl, (or 
K,Fe2(CN)i2) 

Permanent Easily sol in H 0 


100 pts H2O dissolve pts K3Fe(CN)6 at t° 


t° 

Pts 

salt 

t 

Pts 

salt 

t 

Pts 

salt 

4 4 
10 

33 0 
36 6 

15 6 
37 8 

40 8 
58 8 

100 

104 4 

77 5 
82 6 


(Wallace, Chem Soc 7 80 ) 


100 pts H2O at 13® dissolve 38 pts , and the 
solution has sp gr =1 1630 (Schiff, A 113 
350) 

1 1 sat solution in H O at 25® contains 
385 5 g K3Fe(CN)6 (Grube, Z Electrochem 
1914, 20 342 ) 


Sp gr of K8Fe(CN)6+Aq at 13® 


S^t 

Sp gr 

salt 

Sp gr 

% 

salt 

Sp gr 

1 

1 0051 

11 

1 0595 

21 

1 1202 

2 

1 0103 

12 

1 0653 

22 

1 1266 

3 ' 

1 0155 

13 

1 0712 

23 

1 1331 

4 

1 0208 

14 

1 0771 

24 

1 1396 

5 

1 0261 

15 

1 0831 

25 

1 1462 

6 

1 0315 

16 

1 0891 

26 

1 1529 

7 

1 0370 

17 

1 0952 

27 

1 1596 

8 

1 0426 

18 

1 1014 

28 

1 1664 

9 

1 0482 

19 

1 1076 

29 

1 1732 

10 

1 0538 

20 

1 1039 

30 

1 1802 


(Schiff) 


Sp gr of K8Fe(CN)6+Aq at 25® 


Concentration of K3Fe(CN)6 
4-Aq 

Sp gr 

1 — ^normal 

1 0574 

Va- “ 

1 0289 

V4 

1 0143 

Vr- “ 

1 0092 


(Wagner, Z phys Ch 1890, 6 37 ) 


Sat K8Fe(CN)6+Aq boils at 104 4® 
(^^allace ) 

1 1 sat solution at 25® of K3l'e(CN)6+ 
K4Fe(CN)6 contains 338 1 g K3Fe(CN')6 and 
79 02 g K4Fe(CN)6 ( Grube ) 


Solubility of K3l:'e(CN)fi+K4Fe(CN)b in 
KOH+\q at 25° 


KOH 

N ormality 

g per 1 

K3Fe(CN)6 

K4Fe(CN)6 

0 4687 

309 

66 64 

0 9628 

275 3 

55 19 

1 949 

200 8 

35 95 


(Giube ) 


Solubility in KOH+\q at 25° 


KOH Normality 

g K 3 Fe(CN )6 per 1 

0 4687 

342 7 

0 9628 

302 3 

1 949 

215 1 

(Grube, Z Electrochem, 1914, 20 -^42 ) 

Insol m liquid NHs 
J 1898, 20 828) 

(Frankhn, Am Ch 
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Insol in absolute alcohol, and only si sol 
m dll alcohol 

Sol in acetone (Naumann, B 1904, 37 
4328) 

Insol in methyl acetate f Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Insol in benzomtrile (Naumann, B 
1914,47 1370) 

Potassium sodium femcyamde, 

KNa2Fe(CN)6 
Sol m H 2 O 

K NaFe(CN)6 Sol m HoO 
K3Na3[Fe(CN)6]2 Sol inHaO 
-{- 3 H 2 O 

Potassium femcyamde iodide, KsFeCCN)^, 
KI 

Very unstable 

Silver femcyamde, Ag3Fe(CN)6 

1 1 H 2 O dissolves 0 00066 g Ag 3 Fe(CN )6 
at 20° (Whitby, Z anorg 1910, 67 108 ) 
Sol in NH 4 OH, and hot (NH4)2C08+Aq, 
but insol m NH 4 salts +Aq 
Insol m Hg(N 03 ) 2 'f Aq (Wackenroder, 
A 41 317 ) 

Sliver femcyamde ammoma, 2Ag3Fe(CN)o, 
SNHa + J^HaO 

Insol m H 2 O Sol m NH 40 H+Aq 
(Gmtl ) 

2Ag3Fe(CN)6, SNHs (Carlo, Gazz ch 
It 1910, 40 (2) 477 ) 

Sodium femcyamde, Na3Fe(CN)« -fH 0 
Debquescent Sol in 5 3 pts cold, and 1 5 
pts boiling H 0 Insol in alcohol, but not 
pptd thereby from aqueous solution 
(Bette ) 

Ferriiutrososulphydnc acid 
See Ferroheptamtrososvlphydnc acid 

Ferrocyanhydric acid, H 4 Ft(CN )6 
Sol m H 2 O and alcohol 
100 pts H 0 dissolve 15 pts acid at 14° 
(Joannis, A ch (5) 26 514 ) 

Insol in ether, and much less sol m eth( 1 
alcohol than in alcohol Insol m cone 
HCl-f 4q 

Ferrocyanides 

The feirocy inides of the dkali and ilki 
line-earth metils aie sol in H 2 O, the othds 
aie insol , but sol in ilkahcs+Aq in case the 
base IS sol therein 

Alummiun ferrocyanide, \l4[he(CN) lad- 

17HO 

SI sol m H 2 O 

fel sol in HCl+Aq with partial decomp 
(Wyrouboff, 4 ch (5) 8 446) 


Ammomum ferrocyamde, (NH 4 ) 4 Fe(CN) 6 “l- 
3 H 2 O 

Very sol m H.O, insol m alcohol 
4 -H 2 O (Berzelius ) 

Ammomum cadmium ferrocyamde ammonia 
(NH4)2Cd3[Fe(CN)6]2, 2NH3+HaO 
Sol m H 2 O (Wyrouboff, A ch (5) 10 
413) 

Ammomum calcium ferrocyamde, 

(NH4)2CaFeCCN)6 

SI sol m H 2 O (Kunheim and Zimmer 
man, Dmgl 252 478 ) 

100 g sat solution in H O contain 0 25^ 
g at 16° (Brown, J phys Ch 1898, 2 51 

Ammomum cuprous ferro cyanide, 

(NH4)2Cu2Fe(CN)c 
Insol m H 2 O and alcohol 
Decomp in the air (Messner, Z anorg 
1895,8 382) 

Ammomum cupnc ferrocyamde, 

(NH4)2CuFe(CN)c 

Ppt 

-fajH 29 Very unstable Insol m H 0 
decomp b\ boihng H 0 (Messnpi,Z inuig 
1895,8 384 ) 

Ammomum lithium ferrocyamde, 

(NH 4 ) Li 2 Fe(CN)c+ 3 H 20 
Sol in H 2 O (Wyrouboff, A ch (4) 21 
270) 

Ammonium magnesium ferrocyamde, 

(NH,) Mgh(fCN), 

1 I sat s)luti()n it 17° toiil uus 2 JS ^ 
(NU I r\), (R){)ins>n C h( m Su 

PKK ^') I 

4mmon um manganous ferrocyanide, 

(NH 4 ) MnhefCN), 

Ppt (Bliirn, Z anil 30 2 S 1 : ) 

Ammonium potassium ferrocyamde, 
NIl 4 K 3 i((CN),+>JI O 
h isil> bol in cold, moic ( Lbd\ in liot JI O 
Insol in ihohol 

(Nn 4 ) 2 K bc(CN),-l-3H O hoi m JI O 

Ammonium potassium ferrocyanide ammo 
mum chloride, (NIIi)iKlt(( \) 

2Ml ( 1 

h )1 in H () (Et 11 ( 1 , J ])i (2) 31 1 >0 ) 

Ammonium ferrocyamde bromide, 
(NH 4 ) 4 Fo(CN),, 2 NJI 4 B 1 
Permanent Very sol in II O 

Ammomum ferrocyamde chloride, 

(NH4)4Fe(CN)., 2NH4Cl-f3H20 
Permanent Very sol m H^O, but less S' 
than NH 4 CI (Bunsen ) 
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ferrocyamde, Sb4[Fe(CN)6]8+ 

25XI2O 

Ppt (Atterberg ) 


Banmn ferrocyanide, Ba2Fe(CN)64-6H20 
Permanent SI sol mH20 

in 584 pts cold, and 116 pts boiling 
H2O (Duflos, 1832 ), sol m 1800 pts cold 
H2O (Porrett, 1814 ), sol in 1920 pts cold, 
and about 100 pts boiling H2O (Tnomson), 
sol m 2000 pts cold, and 100 pts boiling 
H2O (Ure^s Diet ) 

Sol in 1000 pts H2O at 15°, and 100 pts at 
75° (WyrouboflF, A ch (4) 16 292 ) 

Sol m HNO3, HCl, or cone H2S04+Aq 


H-3H20 Sol m 795 pts H2O at 15°, and 
145 pts at b-pt , "witb decomp m tbe latter 
case 

Sol m dll , insol in cone HCl+Aq Sol 
in HNOs of 12 sp gr (Mosander ) 

Insol inNH4Cl+Aq 

Calcitun soditim ferrocyanide, 
CaNa«[Fe(CN)6l2 
Sol inH20 

Calcium strontnim ferrocyamde, 
CaSrFe(CN)6+10H2O 
Efflorescent Sol in about 3 pts H2O 
(Wyrouboff, A ch (4) 21 278 ) 


Banum cupnc ferrocyamde, BaCuFe(CN)6 

Insol m H2O (Messner, Z anorg 1895, 
8 389) 


Banuni potassiiim ferrocyamde, 

BaJK 2 F e(CN )6 +3H2O 
Sol in 38 pts cold, and 9 5 pts boiling H2O 
(Duflos, 1832 ) , in 3o 4 pts H2O at 14°, and 
119 pts at b -pt (Mosander ) 

Not more sol m NH4C1+Aq than m H2O 
Sol in dll , insol in cone HCl+Aq (Rose ) 
+5H2O Sol in 300 pts H20'itord temp 
(Wyrouboff ) 


Centun ferrocyamde, Ce4[Fe(CN)6]sH- 
SOBEgO 

Ppt (Wyrouboff ) 

Cenum potassium ferrocyamde, 
CeKFe(CN)6+3H20 
Ppt (John ) 

(Wsrrouboff ) 

Chromic ferrocyamde, Cr2[Fe(CN)6]8+ 
2OH2O 
Ppt 


Bismuth ferrocyamde, Bi2Fe(CN)6 + 
6H2O (?) 

SI sol m pure HgO (Wyrouboff ) 
Bi4[Fe(CN)6]6 Ppt (Muir, Chem Soc 
31 657 ) 

Bismuth potassium ferrocyamde, 
BiKFe(CN)6+7H20, or 4H2O 
Ppt 

Cadmium potassium ferrocyamde, 

CdK2Fe(CN)6+H20 
Insol in H2O 

Formula given by Wyrouboff is 
CdBK6[Fe(CN)e]4+llH,O(0 


Cobaltous ferrocyamde, Co2Fe(CN)6+ 
7H2O 

Wholly msol in H2O 
Sol in H2SO4 with decomp Insol m 
HCl+Aq SI sol m NH40H+Aq Sol m 
(NH4)2C08+Aq Insol inNH4Cl+Aq Sol 
inKCN+Aq 

Cobaltous ferrocyamde ammoma, 
Co2Fe(CN)6, 8NH3+IOH0O 
Ppt Decomp on standmg (Curda, Z 
Ch 1869 369) 

Co2Fe(CN)6, I2NH3+9H2O As above 
(Curda ) 


Calcium ferrocyamde, Cx2Fe(CN)6+12H20 
Very sol in H2O Sol in 0 66 pt H2O at 
90° and not pptd by cooling, and is ap- 
parently less sol in warm than cold H2O 
(Wyrouboff, A ch (4) 16 280 ) 

Calcium cuprous ferrocyamde, 

CaCu2Fe(CN)c (Messner, Z anorg 
1894, 8 387 ) 

Calcium cupric ferrocyamde, CaCuFe(CN)6 
Insol in H2O (Messner, Z anorg 1895 
8 388 > 

Calcium potassium ferrocyamde, 

CaKoFefCN)6 

SI sol in H2O (Kunheim and Zimmer- 
man, Dingl 262 478 ) 


Cobaltous potassium ferrocyamde, 

CoK2Fe(CN)c 
Ppt (Wyrouboff ) 

Co6K6[Fe(CN)6]4 (?) Ppt Insol only m 
presence of an excess of K4Fe(CN)6 (Wy- 
rouboff ) 

Columbium potassium ferrocyamde, 

Cbi6K[Fe(CN)6l2+67H20 (?) 

Sol in H2O (Wyrouboff ) 

Cbi2K2Fe(CN)6 + 39H2O (?) Sol in 
H2O (W ) 

(CbO)5K9[Fe(CN)6l6+10H2O(?) Ppt (At- 
terberg ) 

Cuprous ferrocyamde, Cu4Fe(CN)6 
Insol in H2O, sol m NH40H+Aq, insol 
m NH4C1+Aq 
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Cupnc ferrocyamde, basic, CuFe(OH)4(CN)4 
Ppt (Bong, Bull Soc 23 231 ) 

Cupnc fenrocyanide, Cu2Fe(CN)6+7H20 
Insol m HaO or acids Insol m NH4 
salts H-Aq Sol m NH40H+Aq Sol in 
(NH4)2C204+Aq and in KCN+Aq 
Insol in liquid NHs (Gore, Am Ch J 
1898, 20 827 ) 

+IOH2O Sol m excess of El4Fe(CN)6-{- 
Aq, especially if hot (Wyrouboff ) 

Cupnc ferrocyamde anunoma (cupram- 
momttm ferrocyamde), Cu2Fe(CN)8, 
4NH8+H2O 

Insol m H2O or alcohol Sol m NH4OH+ 
Aq (Bunsen ) 

Cu2Fe(CN)6, 8NH3+H2O 

Cuprous magnesium ferrocyamde, 

Cu2MgFe(CN)6 

Very unstable Decomp m air 
Insol m H2O (Messner, Z anorg 1895, 
8 385) 

Cupnc magnesium ferrocyamde, 

CuMgFe(CN)6 

Insol m H2O Decomp by boiling H2O 
Very unstable (Messner, Z anorg 1895, 8 
387) 

Cuprous potassium ferrocyamde, 
Cu2K2Fe(CN)6 

Insol m H2O Decomp by boilmg H2O 
Decomp by acids Insol in alcohol (Mess- 
ner, Z anorg 1895, 8 378 ) 

-f IJ^HaO Insol m H2O, alcohol, or ether 
Decomp by acids Sol m KCN-f-Aq 
K3Cu2Fe(CN)6+4H20 
-I-5H2O (Wonfor ) 

+61120 (Wyrouboff ) 

Cupnc potassium ferrocyamde, K2CuFe(CN)6 
+H2O 

Insol in cold si decomp bv boiling H2O 
K2Cu8[Fe(CN)6]2 + 12H20 Ppt 

Cuprous sodium ferrocyamde, 

Cu2Na2Fe(CN)6 

Decomp by boiling H2O, insol in alcohol, 
insol in H2O, decomp by acids (Messner, 
Z anorg 1895, 8 373 ) 

Cupric sodium ferrocyamde, 

CuNa2Fe(CN)6 

Insol m cold H2O Decomp by boilmg 
H2O (Moissan, Z anorg 1895, 8 376 ) 

Cupnc strontium ferrocyamde, 
CuSrFerCN)6 

Insol m H2O (Messner, Z anorg 1895, 
8 389 ) 


Didymium potassium ferrocyamde, 
DiKFe(CN)6+4H20 
Ppt (Cleve ) 

+2H2O (Wyrouboff ) 

Erbium potassium ferrocyamde, ErKFe(' N’)8 
+i}7il20 
(Hoglund ) 

Gallium ferrocyamde 

Sol m boilmg HCl+Aq (deBoisbau an, 
C R 99 526 ) 

Glucmum ferrocyamde, Gl2Fe(CN)6, 4G] 2H2 

+7H2O (?) 

Sol m H2O (Atterberg ) 

Iron (feme) ferrocyamde, Fe7(CN)i = 
Fe4[Fe(CN)6]8+a;H20 
(Prussian blue ) Insol m H2O, ah hoi, 
ether, or oils Decomp slowly by b hng 
H2O Insol m dll mineral acids S m 
cone HCl+Aqk and cone H2SO4 withoi de- 
comp Sol in H2C2O4 or NH4 tartrate Aq 
Insol in NH40H+Aq Decomp by N OH, 
or KOH+Aq Not pptd in presence c tar- 
trates or citrates 

Iron (ferrous) potassium ferrocyamde 
FeK2Fe(CN)6 

Insol m H2O Deoomp on air 

Iron (feme) potassium ferrocyamd< 

FeKFe(CN)6 

Is probably ferrous potassium ferricy iide, 
which see 

Iron (feme) ferrocyamde ammonia, 

Fe4[Fe(CN)6]3, 6NH3+9H2O 
Insol in NH4 tartrate +Aq 

Lanthanum potassium ferrocyamde, 

LaKFe(CN)6+4H20 

Ppt 

Lead ferrocyamde, Pb2Fe(CN)6+3H2< 

Insol in H2O, acids, or NH40I f-Aq 
(Wyrouboff, A ch (5) 8 480 ) 

SI sol m cone H2b04, from whic it is 
pptd by H2O (Berzelius ) 

Sol m hot NH4CI, or NH4 sucemat f Aq, 
insol m other NH4 salts+Aq (Witt'= m ) 
Insol m NH4C1+Aq (Brett ) 

Not pptd in presence of Na citrate 
(Spiller ) 

Lithium ferrocyamde, Li4Fe(CN)6+9 2O 
Deliquescent Very sol in H2O 

Lithium potassium ferrocyamde, 

Li2K2Fe(CN)6+3H20 

Very sol in H2O Sol m 1 5 pts 2O at 
ord temp (Wyrouboff, A ch (4) 2 274 ) 
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Magnesium ferrocyamde, Mg2Fe(CN)6+ 
6H2O 

Sol m 3 pts cold H2O (Bette, A 22 
148) 

Magnesium potassium ferrocyamde, 
MgK2Fe(CN)6 

Sol m 1575 pts H2O at 15®, and 238 pts at 
100° Solution IS decomp by boilmg 
(Storer^s Diet ) 

1 1 sat solution at 17° contains 1 95 g 
MgK2Fe(CN)6 (Robmson, Chem Soe 
1909, 75 1353 ) 

Manganous ferrocyamde, Mn2Fe(CN)6H- 
7H2O 

Insol m H2O Sol m HCl-f Aq Insol in 
NH4CI, or NH4N08+Aq 

Mangamc ferrocyamde, Mn2Fe3(CN)i2 
Insol m H2O Easily decomp in the air 
Sol m HCl (Straus, Z anorg 1895, 9 8 ) 

Manganous potassium ferrocyamde, 

MnK2Fe(CN)8 
Ppt (Berzelius ) 

5Mn2Fe(CN)6, 4K4Fe(CN)6 4-4H20(?) 

Ppt Sol in dll HCl-f Aq (Wyrouboff ) 

Mercuric potassium ferrocyamde, 
K2HgFe(CN)6 

Insol in HO \ppieciably sol m 
K4Fe(CN)6+Aq (Fernekes, J Am Chem 
Soc 1906 28 87 ) 

Molybdenum ferrocyamde, Mo4Fe(CN)G+ 
20H20(?) 

Very sol m NH40H4-Aq (Wyrouboff) 

Mo2Fe(CN)6+8H20 (?) (W ) 

+I4H2O (?) Very sol in H2O, msol m 
alcohol (W ) 

Molybdenum potassium ferrocyamde, 

K4Mo8[Ie(CN)6]2+40H2O (?) 

(Wyrouboff ) 

K2(Mo02)3ire(CN)Gj2, 2MoO,-f-20H2O (?) 
(Atterberg ) 

K6Mo2[K(CN)o]2, 2M0O3+I2H2O (?) 

(Atterberg ) 

Nickel ferrocyamde, Ni2Le(CN)o + 111120, or 
I4H2O 

Ppt Insol m 1120 or HCl-f Aq bol in 
NH40H+Aq, msol in NHt silts+Aq Sol 
mKCN+Aq 

Nickel ferrocyamde ammoma, Ni2Fe(CN)6, 
4NH3+H2O 

Completely msol in H2O and not attacked 
thereby, sol in NH40H+Aq to form — 
Ni2Fe(CN)6, 10NH3-i“4H2O Decomp by 
hot H2O (Reynoso, A ch (3) 30 252 ) 
Ni2Fe(CN)a, 2NH3+4, and 9H2O Hygro- 


scopic Easily decomp (Gmtl, J B 1868 
304) 

Ni2Pe(CN)6, 8NH3+4H2O Sol m 

NH40H+Aq (G ) 

Ni2Fe(CN)6, I2NH3+9H2O Sol in 
NKgOH+Aq, but less so than the above 
compounds (G ) 

Nickel pot^sium ferrocyamde, NiK2Fe(CN)6 

Ppt (Wyrouboff ) 

Osmium ferrocyamde, Os2Fe(CN)6 

Ppt (Martius, A 117 368) 

Potassium ferrocyamde, K4Fe(CN)6 

Permanent Easily sol m cold, and more 
easily m hot HoO 

Sol m 4 23 pts H2O at 15°, or 100 pts H2O 
dissolve 23 6 pts salt at 15° (Schiff, A 113 
350) 

100 pts H2O dissolve 27 8 pts at 12 2°, 
65 8 pts at 37 7°, 87 6 pts at 65 5°, and 90 6 
pts at 96 3° (Thomson ) 

Sol m 4 pts cold, and 2 pts boilmg H2O 
(Wittstem ) 

100 pts H2O dissolve 29 2 pts salt at 15°, 
and solution has sp gr = 1 1441 (Michel 
and KraR, A ch (3) 41 478 ) 

Solubility of K4Fe(CN)6 in H2O at t° 


—2° 

+7° 

14° 

30° 

5G° 

10 8 

15 4 

17 9 

23 0 

31 7% 

60° 

75° 

89° 

98° 

157° 

34 0 

39 1 

41 9 

42 6 

46 8% 


(fitaxd, A ch 1894, (7) 2 546 ) 


K4Fe(CN)6-|-Aq sat at 8° has sp gr = 
1 13 (Anthon ) 


Sp gr of K4Fe(CN)6+Aq at 15° 


tn 

3 

c 

Sp gr 

% Mdrous 
salt 

Sp gr 

% hjdrous 
salt 

Sp gr 

1 

1 0058 

8 

1 0479 

15 

1 

0932 

2 

1 OllG 

9 

1 0542 

16 

1 

0999 

3 

1 0175 

10 

1 0605 

17 

1 

1067 

4 

1 0234 

11 

1 0669 

18 

1 

1136 

5 

1 0295 

12 

1 0734 

19 

1 

1205 

t) 

1 0156 

13 

1 0800 

20 

1 

1275 

7 

1 0417 

14 

1 0866 





(Schiff, A 113 199) 


bp gi of K4te(CN)G+Aq at 25° 


OoiK ( nt ration of 

IvU 1 (C N )6 +A(i 

Sp kT 

1 — normal 

1 0617 

’h— “ 

1 0300 

‘A— “ 

1 0150 


1 0074 

V..- “ 

1 0037 


(Wagnei, Z phys Ch 1890, 6 37 ) 
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Solubility in KOH-f Aq at 25° 


KOH Normality 

g K4Fe(CN)6+3H20per 1 

0 09984 

308 5 

0 2496 

283 5 

0 4963 

247 1 

0 7036 

217 4 

0 9415 

184 8 

1 395 

132 1 

1 883 

86 12 


(Grube, Z Electrochem, 1914, 20 342 ) 


K 4 Fe(CN) 6 +NaCl+Aq sat at 20° con- 
tains 26 6 g NaCl and 17 8 g IC 4 Fe(' CN)6 
per 100 g H 2 O, sat at 93° it contains 27 4 g 
NaCl and 35 9 g K 4 Fe(CN )6 per 100 g H 2 O 
(Conroy, J Soc Cliem Ind 1898, 17 105 ) 
K 4 Fe(CN) 6 +KCl-|-Aq sat at 21° con- 
tains 27 2 g KCl and 4 2 g JK 4 Fe(CN )6 per 
100 g H 2 O, sat at 99° it contains 39 6 g 
KCl and 17 0 g K 4 Fe(CN )6 per 100 g H 2 O 
(Conroy ) 

K 4 Fe(CN) 6 +Na 2 C 034 -Aq sat at 22° 
contains 29 9 g Na2C08 and 26 7 g 
K 4 Fe(CN )6 per 100 g H 2 O, sat at 97° it con- 
tains 42 0 g Na 2 C 03 and 27 5 g K 4 Fe(CN)o 
per 100 g H 2 O (Conroy ) 

Insol in liquid NHa (Franklin, Am Ch 
J 1898, 20 829 ) 

Insol in alcohol even when dilute 
Insol in methyl acetate (Naumann, B 
1909,42 3790) 

Insol in ethyl acetate (Naumann, B 

1904, 37 3601 ) 

Insol in benzomtrile (Naumann, B 

1914,47 1370) 

Sol m acetone (Naumann, B 1904, 37 
4328) 

-j-iHiO 1 1 sat solution in HjO contuns 
319 4 g K 4 hc(CNj( + 3 H 2 O (Grub(, Elec 
tioohcm Z 1014, 20 342 ) 

Two modifications \\ith diffcnnt s dubil 
ities 

2*) 0 g of a rnodihc ition uc fontuncd in 
100 g of s )lution it 20° 

24 f) g of ^ iiiodific ition ik contained in 
100 g of solution it 20° (Briggs, Clum 
Sor 1011,99 1024) 

32 0 g K 4 le(CN)() ( in hydrous) arc dis- 
solved in 100 g I El) it 2') (\\ ignei, / 

^)ll^s Ch 1910, 71 42S ) 

Potassium samarium ferrocyamde, 

KSmIu(CN)6H-5HiO 

Piccipitato (Clcve ) 

Potassium sodium ferrocyamde, 

KNa3lo(CN)6 + 12H,0 
Sol m H,0 

K Na2Fe(CN)64-8H20 Easily sol inHgO 
E3NaFe(CN)6+3H20 Permanent Eas- 
ily sol in H 2 O, insol m alcohol 

Potassium sodium ferrocyamde mtrate, 

K2Na2Fe(CN)6, 4 KNO 3 
Sol in H 2 O (Martms ) 


Potassium strontium ferrocyamde, 
K2SrFe(CN)6-f3H20 

Easily decomp Sol m H 2 O, si sol a 
alcohol (Wyrouboff, A ch (4) 21 276 ) 

Potassium stanmc ferrocyamde, 

KSn3[Fe(CN)6]3+68H20 (?) 

Ppt (Wyrouboff ) 

K4Snio[Fe(CN)6]n+230H20 (?) (At - 
berg ) 

Potassium titamum ferrocyamde, 
K8Ti3[Fe(CN)6]2+llH20 (*?) 

Ppt Sol in K 4 Fe(CN) 6 +Aq (Wyi a- 
boff ) 

K4Fe(CN)6, llTi2Fe(CN)6+43H20 ) 

Ppt (Wyrouboff ) 

K2(Ti0)3[Fe(CN)6]2+23H20 (?) )t 

(Atterberg ) 

K2(TiO)u[Fe(CN)6]6+110H2O (?) )t 
(Atterberg ) 

Potassium tungsten ferrocyamde, 

KW2Fe(CN)6+7H20 (?) 

Sol m H 2 O (Wvrouboff ) 
K2W6Fe(CN)6-f20H2O (^) Sol m ] 0 
(W) 

Potassium uranium ferrocyamde, 
K2U3[Fe(CN)6]2-f6H20 f?) 

Ppt (Wyrouboff ) 

K2(U02)3[Fe(CN)6]2+6H20 Ppt (A er- 

^^Kc(U02)5[Fe(CN)o]4+12H20 Sol m 2 O 
(Atterberg ) 

Potassium vanadium ferrocyamde, 

Ki8V[Fc(CN)c1o+39H20 (?) 

Ppt SI sol inHaO (Wyrouboff) 
Ivo(VO) [re(CN)«l 4 4-60H2O(?) Ppt At- 
teiberg ) 

Potassium ytterbium ferrocyamde, 
KYbFe(CN)o+3H20 
Ppt Sol m excess K 4 l’e(CN)c Aq 
(Clcvc, Z inorg 1902,32 140 ) 

Potassium yttrium ferrocyamde, 
KYFc(CN)f+2H/) 

Ppt (Wyrouboff, A ch (5) 8 444 ) 

Potassium zinc ferrocyamde, 

K4ZnG[Iu(CN)d4 + 12n20 
Absolutely insol m H 2 O (Wyroub 1, A 
ch (5) 8 4S5 ) 

Potassium ferrocyamde carbonyl, 
K8Fe(CN)6(C0)+3J4H20 
See Carbonyl ferrocyamde, potassiui 

Rubidium ferrocyamde, Rb 4 Fe(CN)o-|- H 2 O 
Sol in less than 1 pt H 2 O at ord emp 
with great absorption of heat (Wyr iboff, 
A ch (4) 16 307 
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Sliver ferrocyanide, Ag 4 Fe(CN) 6 +H 20 
Insol m H 2 O or dil acids Insol m 
NH 4 OH, or NH 4 salts -j- Aq Sol m KCN 
+ Aq 

Decomp by warm NH4OH+A- (Weith, 
Z Ch ( 2 ) 6 381 ) 

Sliver ferrocyanide amnioiua* 

Ag 4 Fe(CN) 6 , 2NH3+H2O 
(Wyrouboff ) 

+ 6 H 2 O (Gmtl ) 

Sodimn ferrocyanide, Na4Fe(CN)6+12H20 
Efflorescent Less sol m H 2 O than 
K 4 Fe(C]Sr )6 Sol m 4 5 pts H 2 O at 12 ° 
(John) 

100 pts H 2 O at 15 5° dissolve 22 pts 
(lire’s Diet ) 

100 pts H 2 O dissoh e at 
18° 20° 42° 53° 

16 7 17 875 30 2 37 1 pts Na 4 FeCN 6 , 

58° 60° 77° 80° 

41 7 42 5 54 8 59 2 pts Na 4 FeCN 6 , 

96° 98° 98 5° 

62 1 61 6 6 30 pts Na 4 FeCN 6 

(Conroy, J Soc Chem Ind 1898, 17 104 ) 

+IOH2O 


Titanium feirocyamde, Ti 7 [Fe(CX)«]i 
Ppt (Wyrouboff ) 

Uranium ferrocyamde, UFe(CN)« +101120 
Ppt (Wyrouboff ) 

Vanadyl ferrocyamde, (VO) 2 Fe(CN) 6 + 
IIH 2 O 

Ppt (Atterberg ) 

Yttnmn ferrocyamde, Y 4 [Fe(CN) 6 ]s 
Easily sol mH20,msol in alcohol (Popp, 
A 131 179 ) 

Zinc ferrocyamde, Zn-»Fe(CN)6+3H20 
Insol m H 2 O or acids 
Insol m HCl+Aq (Lea, SiU Am J (2) 
31 191 ) 

Sol m NH 4 OH, or NH 4 salts +Aq fWitt- 
stem) 

Insol m NH 4 CI, or NHiNO+Aq (Brett ) 
SI sol inboilmgE:4Fe(CN)6,orKsFe(CN)6 
+Aq (Gore ) 

Na 4 Fe(CN) 6 +NaGl+Aq sat at 21° con- 
tains 29 0 g NaCl and 5 8 g Na 4 Fe(CN )6 per 
100 g HoO, sat at 90° it contains 24 7 g 
NaCIand 21 3 g Na 4 Fe(CN )6 per 100 g H 2 O 


100 pts H 2 O dissolve at 
18° 20° 42° 

29 45 31 85 58 5 pts Na4Fe(CN)6+10H2O, 
63° 58° 60° 

75 9 88 4 90 2 pts Na4Fe(CN)6+10H2O, 

77° 80° 96° 

129 5 146 0 157 0 pts Na4Fe(CN)6+10H2O, 
98° 98 5° 

156 5 161 0 pts Na4Fe(CN)6+10H2O 

(Conroy ) 


hi W4X 

Very si soi m 
Am Ch J 1898, 20 j 
InsDl in alcohol 

+ 4 H 2 O Absolutely insol m HO 
(Wyrouboff, A ch (5) 8 485 ) 

+ 8 H 2 O (Weith, A 147 329 ) 

+IOH 2 O (Pebal, A 233 165) 


Strontium ferrocyamde, Sr2Fe(CN)6+15H20 
Efflorescent Sol m 2 pts cold, and less 
than 1 pt boiling H 2 O (Bette ) , . 

Excessively sol in H 2 O (Wyrouboff, A 
ch (4) 16 280 ) 

+ 8 H 2 O (Wyrouboff ) 


Ferro^e^mnitrososulphydric acid, 
HoS2(NO)4Fe 

Insol m H 2 O, si sol in ^cohol, more 
easily m ether, very sol in CS or CHCI 3 
Not obtained m a pure state (Pa'^el, B 
15 2600) 


Thallous ferrocyamde, Tl 4 Fe(CN) 6 + 2 H 20 
100 pts H 2 O dissolve 0 37 pt at 18°, and 
3 93 pts afc 101° (Lamy ) 

Sol inKCN+Aq (Kuhlmann) 


Thorium ferrocyamde, ThFe(CN) 6 + 4 H 20 
Ppt (Cleve, Bull Soc (2) 24 355 ) 

Tin (staimous) ferrocyamde, Sn 2 Fe(CN) 6 + 
4H2O 

Insol in H 2 O or acids, si sol in NH 4 OH+ 
Aq (Wyrouboff ) 

Tm (stannic) ferrocyamde, Sn 5 [FerCN)fl] 2 + 
I8MH2O (?) 

(Wyrouboff ) 


Ethyl fer^o^e^^amtrososulphlde, 

(C2H6)S (j\0)4Fe 

Insol in H 2 O, difficult!} sol in alcohol, 
more easily m ether, and verv easil} in CS , 
CHCls, C 2 H 5 I, or CfiHe (Pa^el, B 16 
2609) 


Ferrous , FeS 2 (NO) 4 Fe 

More difficultly sol in H 0 and alcohol 
than the hepta salt 
Sol in ether 


Potassium , K 2 S 2 (hIO) 4 Fe +4H 0 

Sol in H 2 O Easily sol m alcohol, insol 
m ether (Pawel, B 16 26W ) 

True composition of '‘mtrosulphide of 
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iron and potassium” of Roussm (A ch 
(3) 62 297 ) (Pawel, B 13 1949 ) 

Sodium ferro^eiramtrososulphide, 
Na2S2(N0)4Fe2+8H20 
Sol m H 2 O, easily sol m alcohol, msol 
m ether (Pawel ) 

True composition of “mtrosulphide of 
iron and sodium” of Roussm (Pawel ) 

Thalhum , Tl2S2(NO)4Fe2 

Insol m H 2 O, alcohol, or ether (Pawel ) 

FerroAepianitrososulphydnc acid, 
HS8(N0) re4 

Insol m H 2 O, alcohol, and ether Easily 
sol in CS 2 or CHCls (Pawel, B 16 2604 ) 
May be called Ferrmitrososulphydnc acid 

Ammomum ferro/iep^amtrososulphide, 
NH4S8(N0)7 Fe4+H20 
Less easily sol m H 2 O than the K com- 
pound (Pawel, B 16 2600 ) 

“jBimtrosulphide of iron” of Roussm Sol 
in about 2 pts boilmg H 2 O, very si sol m 
cold H 2 O Very sol in alcohols, methyl, 
ethyl, or amyl, and m HC 2 H 8 O 2 Miscible 
with ether Insol m CS 2 or CHCI 3 
Deeomp by cone HCl, HNO^ or H 2 SO 4 
Not attacked by H 2 C 2 O 4 , or H2C4H406-h 

il in NH4OH, and KOH+Aq (Rous- 
isixi, sx. ch (3) 62 286 ) 

Sol in H2O Insol m alcohol (Hofmann, 
Z anorg 1895, 9 299 ) 

Banum 

Easily sol m H2O (Pawel ) 

Caesium , Fe4(NO)7 S3CS4-H2O 

Insol in H2O Difficultly sol in alcohol 
and ether (Pawel ) 

Sparmgly sol in H2O (Hofmann, Z 
anorg 1895, 9 298 ) 

Calcimn 

Easily sol in H2O (Pawel) 

Ferrous , Fe[S3(NO)7 Fe4]2--1-8H20 

More easily sol m H2O than Na salt 
(Pawel ) 

Lead 

Difficultly sol in H2O (Pawel ) 

Magnesium 

Easily sol m H2O (Pawel ) 

Potassium , KS3(NO)7 Fe4 

Sol in H2O, alcohol, and very sol m ether 
with slight decomp (Pawel, B 16 2600 ) 


Rubidium f erro/iap^amtrososulphide, 
RbS3(NO)7 Fe4 

Less soluble m H2O than the NH4 salt 
(Pawd ) 

-I-H2O Ppt (Hofmann, Z anorg 1895 
9 298) 

Sodium NaS8(NO)7 Fe4+2H20 

More sol in H2O than the potassium salt 
(Pawel ) 

Thallium T1S8(N0)7 Fe4+H20 

Very difficultly sol m H2O More casil 
sol m alcohol (Pawel) (Hofmann, Z 
anorg 1895, 9 297 ) 

Ferrodzmtrosothiosulphomc acid 

Ammomum ferrodtmtrosothiosulphonate, 
Fe(N0)2S203NH4+H20 
Can be cryst from warm H2O without de 
comp (Hofmann, Z anorg 1895, 8 321 ) 

Caesium , Fe(N0)2S203Cs 

Sparmgly sol in H2O (Hofmann ) 

Potassium , Fe(]SIO)2S O3K+H2O 

SI sol m H2O without decomp at 80 
Sol m 50% alcohol 

Sol m H2SO4 without decomp (Ho 
mann) 

Rubidium , Fe(N0)2S203Rb+H20 

Less sol m H2O than the correspondir 
Na salt (Hofmann ) 

Sodium , Fe(N0)2S203Na+2H20 

Closely resembles K salt, but is more so 
in H2O and alcohol (Hofmann ) 

Ferrotungstic acid 

Sol m H2O (Laurent, C R 31 693 ) 

Ammonium manganous ferrotungstate, 
12(NH4)20, 6MnO, 2Fe203, SHsO, 
45WO3+8IH2O 
Sol in H2O (Laurent ) 

Banum ferrotungstate, 21BaO, 2Fe203, 
45W03 4-27H20 
Sol in H2O (I aurent ) 

Potassium ferrotimgstate, 9K2O, 21020 
I2H2O, 45WO3+54H2O 
Sol m H2O (Laurent ) 

I8K2O, 216203, 3H2O, 45WO3+54H2C 
(Laurent ) 

Ferrous acid 

Banum femte, BaO, Fe203 
Ppt (List, B 11 1512) 
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Calcium femte, 4CaO, Fe208 
Insol m H 2 O, or sugar +H 2 O Decomp 
by the weaJkest acids, but not by boilmg 
KOH+Aq (Pelouze, A ch (3) 33 5 ) 

CaO, Fe 203 (List ) 

3CaO, Fe208 Much less readily attacked 
by H 2 O and acids than the sihcates (Hilpert, 
B 1909, 42 4581 ) 

3CaO, 2 Fe 203 As above (Hilpert, B 
1909, 42 4581 ) 

Calcium femte chloride, CaO, Fe208, CaCL 
Not decomp by H 2 O (Chateher, C R 99 
276) 

Cupnc femte, CuO, Fe208 
Ppt (List ) 

-{- 5 H 2 O (List ) 

Ferrous argentous femte, 2FeO, Ag 40 , 

Fe203 (?) 

Easily decomp by HCl+Aq^ Not com- 
pletely sol in dll HN 03 +Aq Easily sol in 
cone HNOs Decomp by acetic acid 
(Rose, Pogg 10 323 ) 

Magnesium femte, MgO, re 203 
Insol in H 2 O Not attacked by boilmg 
cone HNO 3 (Deville R 62 1264 ) 

Min Magnesiofernte Difficultly sol m 
HCl+Aq (Rammelsberg, Pogg 107 451 ) 
+ 4 H 2 O Ppt (List, B 11 1512 ) 

6MgO, Fe203+9H20 Ppt 
H-15H20 Mm Fyroaunte 

Manganous femte, MnO, Fe 203 
Ppt (List ) 

Nickel femte, NiO, I e O 3 
Ppt (1 1 st ) 


Flavocobaltic chloraurate, 
(N02)2Co(NH3)4AuCl4 
More easily sol than the chloroplatinate 
Not wholly insol m absolute alcohol (Jor- 
gensen, Z anorg 6 159 ) 

chloroplatmate, [(N02)2Co(NHB)4]'>PtCl6 

As the chloroplatimte (Jorgensen ) 

chloroplatimte, [(N02)2Co(NH8)4]2PtCl4 

Somewhat sol m H 2 O, and not msol in 
50% alcohol (J orgensen ) 

chromate, [(N02)2Co(NHs)4]2Cr207 

Ppt (Jorgensen ) 


— mtrate, Co(N02)2(NH3)4N08 
Sol m about 33 pts cold H 2 O, insol in 
HNOs (Jorgensen ) 

Co(N 02 ) 2 (NH 3 ) 4 N 08 , HNO 3 Decomp 
by H 2 O or alcohol (Jorgensen ) 


cobaltic mtnte, 3(N02)2Co(NH8)4r 

C02(N02)6+2H20 

SI sol m H2O (Jorgensen, Z anorg 6 
179) 


diamme cobaltic mtnte, 

(N02)2Co(NH3)4, 

(N02)2(NHs)2Co(N02)2 
Very si sol m H 2 O (Jorgensen ) 

sulphate, [(N02)2Co(NH 3)41280 4 

SI sol in H 2 O, more easily m HC 2 H 8 O 2 + 
Aq (Jorgensen ) 


Fluoborhydne acid, HBF 4 
Decomp by H 2 O very rapidly (Landolph, 
C R 86 603 ) 


Potassium femte, 3 K 2 O, 41 6263 
Decomp by H/), IvOH+Aq, NaOH+Aq, 
etc , but only slowly by NH 4 C 1 +Aq (Salm- 
Horstmar, J pr 66 349 ) 

K 2 Fe 204 Decomp by H 2 O (Rousseau 
and Beinheim, C 11 107 240 ) 

Silver (argentous) femte, Ag 40 , loiOs (0 
Decomp by dil HNOj-fAq (Rose, Pogg 
10 323) 

Sodium femte, N i (J, 1 020 ^ 

NajO lb dibbolvcd out by H 2 O Easily sol 
in dll HCl+Aq Not easily decomp by 
NH 4 C 1 +Aq (Salm-Horstmar ) 

Zme femte, ZnO, I e^Oa 
Sol in boilmg cone HCl+Aq (Ebel- 
men, A ch (3) 33 47 ) 

Mm Franklimte 

Flavocobaltic compounds 

See also Xanthocobaltic compounds 


Alummum fluoboride, 2 A 1 I' 3 , dBFs 

Sol m H 2 O only when acidulated, sol in 
acids (Berzelius ) 

Ammomum fluoboride, NH 4 Bh 4 

Pasily sol in H 2 O Sol m 4 fits ICO at 
16°, and 1 02-1 05 pts boilmg II^O (Stolba, 
Chem techn Cent Anz 7 459 ) SI sol in 
alcohol 

Barium fluobonde, Ba(BI 4 ) 2+2100 

Deliquescent, easily sol m ICO, decomp 
by alcohol (Berzelius ) 

Caesium fluobonde, CsBI 4 
100 pts H 2 O dissolve 0 92 pt CsBP 4 at 20°, 
and 0 04 pt at 100° (Godeftroy, B 9 1307 ) 
0 02 pts are sol in 100 fits HO it 20° 
(Erdmann, \rch Phann 1S94, 232 21 ) 

Calcium fluobonde, Ca(BP 4) 

Decomp by H 2 O, with formation of a sol 
acid salt and an msol basic salt (Ber/ehus ) 
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Cupnc fluabonde, Cu(BF4)2 
Deliquescent, and very sol in H2O (Ber- 
zelius ) 

Lead fluobonde, Pb(BF4)2 

Sol in H 2 O Decomp by boilmg with 
H 2 O or alcohol mto an acid soluble, and a 
basic msoluble salt (Berzehus ) 

Lithitun fluobonde, L1BF4 
Hygroscopic Easily sol m H 2 O (Ber- 
zehus) 

Ms^esium fluobonde 
Easily sol m H2O (Berzehus ) 

Potassium fluobonde, KBF4 
Sol in 223 pts H 2 O at 20 ° (Stolba ) 

Sol m 70 4 pts coldH 20 (Berzehus) 

Sol m 15 94 pts H 2 O at 100 ° (Stolba ) 

1 43 pts are sol m 100 pts H 2 O at 20° 
(Erdmann, Arch Pharm 1894, 232 21 ) 

Not more sol mNH 40 H-f AqthanmH 20 , 
sol m hot KOH, NaOH, or M 2 C 03 +Aq 
(Berzehus ) More sol m NH 4 C 1 +Aq 
(Rose, Pogg 80 276 ) Insol m 20% 
KC 2 H 302 +Aq (Stromeyer) Insol m 
cold, si sol m boiling alcohol 

Rubidium fluobonde, RbBF4 

100 pts H 2 O dissolve 0 55 pt at 20°, and 
1 0 pt at 100 ° (Godeffroy, B 9 1337 ) 
0 55 pts are sol in 100 pts H 2 O at 20° 
(Erinann, Arch Pharm 1894, 232 21 ) 

Sodium fluobonde, NaBF4 
Easily sol in H 2 O Very si sol m alcohol 
(Berzehus ) 

Yttnum fluobonde 

Sol in H 2 O with excess of acid (Berze- 
hus ) 

Zmc fluobonde, Zn/'BF4)2 

Deliquescent Sol m H 2 O (Berzehus ) 

Fluobonc acid, HBF 4 
See Fluoborhydnc acid 
H 4 B 2 O 7 , SHF and H 4 B 2 O 9 , 2 HF (?) Fume 
'on air, and are decomp with H 2 O (Lan- 
dolph, B 12 1583 ) 

HBO 2 , 3HF Decomp by H 2 O (Ber- 
zehus, Pogg 69 644 ) 

Is either a mixture, or a solution of HBO 2 
m HF, and is decomp by distillation, and the 
salts are decomp by recrystalhsation (Bas- 
arow, C R 78 1698 ) 

Potassium fluoborate, K2B2O8F2 (?) 

SI dehquescent Scarcely sol in boihng 
alcohol (Schiff, A Suppl 6 175 ) 

See Boron tnoxide potassium fluonde, 
B 2 O 3 , 2 KF 


Fluochromic acid 

Ammomum fluochromate, NH4Cr08F 
Sol m H2O (Varenne, C R 91 989 ) 

Potassium fluochromate, KCr03F 
Efflorescent Sol m H2O, with gradual 
decomp (Strong, A 129 225 ) 

Fluocolumbic acid 
See also Fluoxycolumbic acid 

Ammomum fluocolumbate fluoxycolumbate, 
(NH4)2CbF8, 2CbOF8, NH4F 

Cadmium fluocolumbate, Cd5H8Cb3F80-P" 
28 H 2 O 

Insol m, and decomp by H 2 O (Streng ) 

Cobalt fluocolumbate, Co6H6Cb3F3o+28H20 
Insol m, and decomp by H 2 O (Strong -) 

Copper fluocolumbate, Cu2HCbFio+9H20 
Insol m, and decomp by H 2 O 

Ferrous fluocolumbate, Fe8H4Cb2F2o+19H^O 
As above 

Manganous fluocolumbate, MnsHsCbsFao + 
28 H 2 O 

Mercunc fluocolumbate, HgsCbFu +8H2O 
As above 

Nickel fluocolumbate, Ni3H4Cb2F2o-f 
As above 

Potassium fluocolumbate, K2CbF7 

Decomp by solution in H 2 O (Mangiia< 
A ch (4) 8 34 ) 

Rubidium fluocolumbate, Rb Cbl 
Sol in H 2 O and Insol in il 

cohol (Pennington, J 4m Chern 
1896, 18 5S ) 

Zmc fluocolumbate, ZnsHsCbaP jo4-28H2< > 
Insol in cold H O, decomp by hot ir 3 < > 
(Santesson, Bull Soc (2) 24 52 ) 

Fluodithionic acid 

Caesium wo/iofluodithionate, 
S206(0H)FCS2+H20 
Easily sol m H 2 O with decomp 
Sol m HF, very unstable (Wemlaiid Z 
anorg 1899, 21 66 ) 

Potassium difluodithionate, S2O6F2K2 4-3H „0 
Easily sol m H 2 O with decomp 
Sol m HF, very unstable (Weinland ) 
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Rubidium d^fluodithionate, S206F2Rb2+ 
3 H 2 O 

Easily sol m H 2 O with decomp 
Sol m HF, very unstable (Weinland ) 

Fluogermanic acid, H2GeF6 

Kjiown only in solution (Winkler, J pr 
(2) 36 177) 

Potassium fluogermanate, K2GeF6 

Sol m 173 98 pts H 2 O at 18° (Winkler ) 
Sol m 184 61 pts H 2 O at 18° (Exoss and 
Nilson, B 20 1696 ) 

Sol m 34 07 pts H 2 O at 100 ° (Winkler ) 
Sol in 38 76 pts H 2 O at 100 ° (Kruss and 
Nilson ) 

Insol m alcohol 
D^fLuolodlC acid 

Ammomum d^fiuoiodate, NH4IO2F2 
Like K salt 

Sol in 40% HF+Aq (Weinland, Z 
anorg 1899, 20 30 ) 

Sol m H 2 O Easily decomp (Weinland, 
B 1897, 30 868 ) 

Caesium dtfluoiodate, CSIO 2 F 2 
(Weinland, Z anorg 1899, 20 36 ) 

Caesium hydrogen dtfluoiodate, 

CSIO 2 F 2 , HIO 2 F 2 + 2 H 2 O 
Efflorescent Sol in H 2 O with decomp 
(Weinland, Z anorg 1899, 22 257 ) 

Potassimn d^fluolodate, KIO2F2 

Sol in H 2 O Decomp m moist air 
(Weinland, B 1897, 30 867 
Decomp in air Sol m H 2 O with decomp 
Sol without decomp in 40% HF+Aq 
{Weinland, Z anorg 1899, 20 31 

Rubidium d^fiuolodate, RbI02F2 

Resembles K salt Sol in HF+Aq 
(Weinland, Z anorg 1899, 20 35 ) 

Rubidium hydrogen difluoiodate, 
RbI02r2,Hl()2li+2H20 
Sol m 40-60% HI +Aq (Weinland, Z 
anorg 1899, 22 260 ) 

Sodium d^fluolodate, NaI02l2 

Decomp by H 2 O (Wunland, B 1897, 30 
868 ) 

Sol in HF (Weinland, Z anorg 1899, 20 
37) 

Fluomangamc acid, H 2 MnF 6 
Decomp by H 2 O Sol in alcohol and ether 
in absence of H 2 O (Nickles, C R 66 107 ) 


Ammomum fluomanganate, (NH4)2MnF6 
More sol than the K salt (Nickl^s, C R 
66 107 ) 

True composition is (NH 4 ) 4 Mn 2 Fio = 
4 NH 4 F, Mn 2 F 6 (Christensen, J pr (2) 34 
41) 

Cobalt fluomanganate, 2 C 0 F 2 , Mn 2 F 6 + 
8H2O 

Sol m H 2 O (Christensen ) 

Nickel fluomanganate, 2 N 1 F 2 , Mn 2 F 6 + 
8H2O 

Sol m H 2 O (Christensen ) 

Potassium fluomanganate, K2MnF6 

Difficultly sol m H 2 O Decomp by much 
H 2 O (Nickl^s, C R 66 107 ) 

Composition is K4Mn2Fio=4KF, Mn 2 F 6 
Also with 2 H 2 O (Christensen, J pr (2) 34 
41) 

Decomp by H2O Sol m HCl, H2SO4 and 
HNOs with decomp Can be recryst from 
40% HF+Aq Insol m acetic acid (Wem- 
land and Lauenstem, Z anorg 1899, 20 41 ) 

Rubidium fluomanganate, Rb2MnF6+2H20 
As the K salt (Wemland and Lauenstem, 
Z anorg 1899, 20 44 ) 

Silver fluomanganate, Ag 2 Mn 2 F 8 + 14 H 20 
(Christensen, J pr (2) 34 41 ) 

Sodium fluomanganate, 4NaF, Mn 2 F 6 
Decomp by much H 2 O (Christensen ) 

Zmc fluomanganate, 2ZnF2, Mn2F6+8H20 
Sol in H 2 O (Christensen ) 

Fluomolybdic acid 

See Fluoxyhypomolybdic, and Fluoxymolyb- 
dic acids 

Fluopalladous acid 

Potassium fluopalladite, 

SI sol m H 2 O 

Sodium fluopalladite 
SI sol in H 2 O (Berzelius ) 

Fluoperboric acid 

Ammonium fluoperborate, 

NH400B(F)00B(F)00NH4 
Ppt Insol in ether (Petrenko, C C 
1902, I 1191 ) 

Potassium fluoperborate, K4B4F40ii+H20 
Dry salt is rather stable 
Easily sol in H 2 O Aqueous solutio 
decomp rapidly when warmed, at ordinar 
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temp the decomp proceeds slowly Insol 
m alcohol (Melikoif, B 1899. 32 3350 
K00B(r)00B(F)0K+l}^H20 Ppt 
Insol in ether (Petrenko, C C 1902, I 
1191, J Russ, phys chem Soc 34 37 ) 


Fluopemranic acid 

Potassium fluopemranate, K 4 U 4 F 6 O 16 + 
4H20=3UC)4KF, UO 3 F 2 , KF4'4H20 
Ppt (Lordkipamdse, C C 1900, II 525 


Sodium fluopemranate, U 04 NaF+ 5 H 20 
Ppt (Lordkipamdse, C C 1900, II 525 ) 


Fluophosphamide, PF3(NH2)2 

Sol m H 2 O (Poulenc, A ch (6) 24 
566) 


Fluophosphonc acid 

AfoTiocaesium ?no^^ofluophosphate, 
P(OH)8(OCs)F 

T ike the K salt (Weinland, Z anorg 1899, 


_ ^_osphate, 


/(j *^FH-Aq, decomp m the air 
Z anorg 1899, 21 44 ) 


Fluorliydnc (Hydrofluoric) acid, HP or* 

H2F2 

Attracts H 2 O from air with great avidity. 
Very sol m H 2 O with evolution of much heat . 

Sat solution has sp gr 1 25 (H Davy ) 

On boiling the aqueous solution an acid o£ 
constant composition is obtained, which boils 
at 120®, has sp gr 1 15, and contains 35 37 %> 
HF (Bineau, A ch (3) 7 257 ) The residua,! 
acid after boilmg contains 36 to 38% HF, andl 
by standmg over CaO gives off HF until an 
acid contaimng 32 5 to 32 7% HF is formed.. 
Weaker acids mcrease their strength to 32 2 to 
32 4% HF, while an acid containmg 32 59& 
HF remains unchanged (Roscoe, A 116* 
218) 

Does not attack gutta-percha Sol in 

H 2 SO 4 


Sp gr of HF+Aq at 15° 


Sp 

gr 

% 

HF 

Sp 

gr 

% 

HF 

Sp 

gr 

% 

HF 

1 

01 

2 

90 

1 

10 

29 

00 

1 

19 

55 

ID 

1 

02 

5 

80 

1 

11 

31 

90 

1 

20 

58 

00 

1 

03 

8 

70 

1 

12 

34 

80 

1 

21 

60 

90 

1 

04 

11 

60 

1 

13 

37 

70 

1 

22 

63 

80 

1 

05 

14 

50 

1 

14 

40 

60 

1 

23 

66 

70 

1 

06 

17 

40 

1 

15 

43 

50 

1 

24 

69 

60 

1 

07 

20 

30 

1 

16 

46 

40 

1 

25 

72 

50 

1 

08 

23 

20 

1 

17 

49 

30 





1 

09 

26 

10 

1 

18 

52 

20 






(Hart, J Anal Ch 3 372 ) 


Potassium mowofluophosphate, 

KHF POs+HaO 

Decomp by H 2 O, unstable (Wemland, 
B 1898, 31 124-125 ) 

Mowombidium monofluophosphate, 
P(OH)s(ORb)P 

Sol in 40% HF+Aq (Wemland, Z 
anorg 1899, 21 47 ) 

Rubidium mowofluophosphate, 
RbHFPOa+HaO 

Decomp by H 2 O (Weinland, B 1898, 31 
124) 

Fluoplatimc acid 

Ammomum fluoplatmate 

Secomp by H 2 O to a sol acid, and an insol 
basic salt Insol m alcohol (Berzelius ) 

Potassium fluoplatmate 

Dehquescent Insol in alcohol Decomp 
by H 2 O (Berzelius ) 

Sodium fluoplatmate 

Decomp by H 2 O (Berzelius ) 

Fluor- and Fluoro- 
See Fluo- 


Sp gr of HF+Aq at ord temp 


Deg Baum6 

Sp gr 

% HF 

1 

1 0069 

2 32 

2 

1 0139 

4 04 

3 

1 0211 

5 76 

4 

1 02 s 3 

7 48 

5 

1 0356 

9 20 

6 

1 0431 

10 92 

7 

1 050o 

12 48 

8 

1 0583 

14 04 

9 

1 0661 

15 60 

10 

1 074 

17 15 

11 

1 082 

18 86 

12 

1 0901 

21 64 

U 

1 0981 

24 42 

14 

1 1067 

27 20 

15 

1 1152 

29 98 

16 

1 12^9 

12 78 

17 

1 1326 

15 15 

IS 

1 1415 

17 53 

19 

1 1506 

19 91 

20 

1 1598 

42 29 

21 

1 1691 

44 67 

22 

1 1786 

47 04 

23 

1 1S83 

49 42 

24 

1 1981 

51 57 

25 

1 2080 

53 72 

26 

1 2182 

55 87 

27 

1 2285 

58 02 
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Sp gr of HF+4.q at ord temp — Continued 


Deg Baum6 

Sp gr 

% HF 

28 

1 2390 

60 17 

29 

1 2497 

62 32 

30 

1 2605 

64 47 

31 

1 2716 

66 61 

32 

1 2828 

68 76 

33 

1 2943 

70 91 

34 

1 3059 

73 08 

35 

1 3177 

75 21 ♦ 

36 

1 3298 

77 36 

37 

1 3421 

79 51 

38 

1 3546 

81 66 

39 

1 3674 

83 81 

40 

1 3804 

85 96 

41 

1 3937 

88 10 

42 

1 4072 

90 24 

43 

1 4211 

92 39 

44 

1 4350 

94 54 

45 

1 4493 

96 69 


(Eokelt, Ch Z 1898, 22 225 ) 


Sp gr of HF+Aq at 0° 


% HF 

Sp gr 

% HF 

Sp gr 

0 484 

1 005 

71 73 

1 262 

1 504 

1 009 

72 21 

1 260 

2 48 

1 012 

78 05 

1 260 

4 80 

1 017 

84 27 

1 235 

7 75 

1 035 

87 72 

1 212 

15 85 

1 065 

88 11 

1 210 

24 47 

1 097 

88 82 

1 207 

28 48 

1 110 

89 02 

1 202 

29 83 

1 120 

89 15 

1 200 

34 23 

1 130 

89 82 

1 190 

38 50 

1 145 

90 20 

1 185 

41 00 

1 155 

90 64 

1 175 

41 15 

1 155 

91 04 

1 165 

41 92 

1 157 

92 09 

1 152 

47 52 

1 182 

92 81 

1 135 

48 49 

1 187 

92 91 

1 130 

50 97 

1 200 

94 26 

1 095 

55 09 

1 217 

95 84 

1 065 

55 39 

1 220 

97 50 

1 035 

57 66 

1 230 

98 22 

1 022 

61 66 

65 19 

1 245 

1 255 

100 05 

1 0005 


(Hill, Roy Soc Proc 1909, 83 A 144 ) 


Sp gr of HI +Aq at 18® 


/o HI 

Sp fcr 

0 484 

1 003 

1 504 

1 005 

2 48 

1 009 

4 80 

1 017 

7 75 

1 028 

15 85 

1 058 

24 47 

1 087 

29 83 

1 103 


(Hill ) 


Aq solution of sp gr 1 138 at 18® contains 
43 2% HF and has a constant bpt of 111® 
at 750 mm (Deussen, Z anorg 1906, 49 
297) 

The strongest acid that can be obtained 
by distillation contains 48 17% HP and boils 
at 125-125 5® (Gore ) 


Fluorides 

The alkali fluorides, also AgF and SnF 2 , 
are sol m H 2 O, the fluorides of Fe, Sr, and 
Cd are si sol , the others are msol in H 2 O 
Most fluorides are sol in acids, especially HF 
+Aq 

Insol in liquid NHs (Franklin, Am Ch 
J 1898, 20 822 ) 

See under each element 


Fluorme, F2 

Decomposes H 2 O and all organic solvent 
with great violence (Moissan, C R 103 202 
and 256 ) 

Liquified at — 185® to a yellowish liquid 
which does not dissolve glass nor igmte cooled 
Si, B, C, S, P, or Fe (Moissan, C R 1897, 
124 1202-1204) 


Fluomolybdic acid 

Ammonium fluomolybdate, (NH 4 )MoF 4 -p 
H2O 

Somewhat more sol in H 2 O than the K salt 
Hydrolysed by H 2 O (Rosenheim, Z anorg 
1905,46 321 ) 

(NH4)3Mo2F9+2H20 (Rosenheim ) 


Potassium fluomolybdate, KM 0 F 4 +H 2 O 
Nearly msol in H 2 O (Rosenheim ) 


Fluoselemc acid 


Ammomum monofluoselenate, 
Se03(0H)F(NH4)2 
Not hygroscopic 
Easily sol H 2 O with decomp 
Sol in m (Wemland, Z anoig 1899, 21 
58) 


1 npotassium difluo£/^selenate, Se^O?!' K jH -f- 
H2O 

Decomp in the a,ir, sol in H O with de- 
comp , sol in HP (Wemland ) 


Fnrubidium dzfluodiselenate, Se 207 F 2 Rb 3 H 
+H2O 

Decomp m the air, sol in H^O with de- 
comp , sol in HF (Wemland, Z anorg 
1899,21 57) 
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Pluosilicxc acid, H2S1F6 
Sp gr of H2SiF8“f Aq at 17 5® (H2O at 
17 5® = 1000) 


% HaSiFa 

Sp gr 

% HaSiPe 

Sp gr 

2 

1 0161 

20 

1 1748 

4 

1 0324 

22 

1 1941 

6 

1 0491 

24 

1 2136 

8 

1 0661 

26 

1 2335 

10 

1 0834 

28 

1 2537 

12 

1 1011 

30 

1 2742 

14 

1 1190 

32 

1 2951 

16 

1 1373 

34 

1 3162 

18 

1 1559 




(Stolba, J pr 90 193 ) 


-f-2H20 Very deliquescent, and sol in 
H2O (Kessler, C E 90 1385 ) Solution 
decomp into HF and S1F4 on evaporation, 
when it becomes concentrated 

Fluosilicates 

Most of the fluosihcates are sol in H2O, but 
the alkah salts (especially K) and the Ba salt 
are only si sol in H2O 

Alummum fluosilicate, Al2(SiF6)3 

Easily sol m H2O After evaporatmg to 
dryness, the residue is slowly but completely 
sol m H2O (DeviUe, A ch (3) 61 327 ) 
Insol in acetone (Naumann, B 1904, 37 
4328) 

Alummtun fluosilicate silicate, AhSaFio, 
SAlaSiOfi 

Mm Topaz Insol in acids 

Ammonium fluosilicate, (NH4)2SiF6 

Sol in 5 38 pts H2O at 17 5® to form a solu- 
tion of 1 0961 sp gr , sol in 1 8 pts hot 
H2O, sol in 45 5 pts alcohol of 31% (Stolba, 
C C 1877 418 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

3NH4F, SiF4 = (NH4)2SiIfl, NH4F Sol m 
H2O (Mangnac, Ann Mm (5) 16 221 ) 

Barium fluosilicate, BaSiFo 

Sol in 3802 pts cold HjO (Fresenius, A 
69 120) 

Sol in 3731 pts H2O at 17 5® in 3315 pts 
at 21®, m 1175 pts at 100® (Stolba, J pr 96 
22 ) 

Sol in 640-733 pts H2O contaimng a little 
HCl (Iresenius) 

488 pts HCl+Aq containing 4 25% HCl 
dissolve 1 pt at 22® (Stolba ) 

More sol in HNOs+Aq than in H2O 
(Fresenius ) 

272 pts HNOa-f Aq, containing 8% N Oe, 
dissolve 1 pt at 22® (Stolba ) 

1 pt BaSiFe dissolves in 428 pts sat 
NH4CH-Aq, in 589 pts sat NH4C1+Aq-|- 
2 vols H2O (Mallet, Sill Am J (2) 28 48 ) 


1 pt BaSiFe dissolves m 306 pts sat 
NH4Ul+Aq at 22®, m 361 pts 15% solution 
of NH4CI, in 563 pts sat boilmg NaCl+Aq, 
m 349 pts 10% solution of NaCl at boihng 
temp , m 2185 pts 10% solution of NaCl at 
20°, m 1140 pts 5% solution of NaCl at 20° 
(Stolba ) 

Nearly absolutely msol m alcohol (Fre- 
semus ) 

Solubihty in a mixture of H2O, alcohol (96%), 
' HCl+Aq (20%), HjSif'e+Aq (3 7%) 

1 pt BaSiFo is sol in pts of solutions of 
given composition 


HaO 

Alcohol 

HCl+Aq 

H 2 S 1 F 6 

+Aq 

BaSiFe 

50 


50 

0 


0 

37,219 

74 

1 

25 

0 

9 

0 

5,263 

70 

8 

25 

4 

2 

0 

2,860 

77 

95 

20 

0 

9 

1 15 

39,061 

73 

0 

25 

0 

9 

1 1 

70,679 

97 

09 

0 

1 

25 

1 66 

3,247 

75 

0 

25 

0 


0 

16,914 


(Fresemus, Z anal 29 143 ) 


Cadmium fluosilicate, CdSiFe -f-6H20 
Extremely sol m H2O Easily sol in 50% 
alcohol (Engelskirchen, Dissert 1903 ) 

Caesium fluosilicate, Cs SiFe 
Sol m 166 pts H^O at 17°, and much less 
h2t H2O Insol in alcohol (Preis, J pr 
103 410) 

Calcium fluosilicate, CaSiF6+2H20 
SI sol in, and partly decomp by H2O Sol 
in HF and HCl+Aq Sol m fluosilicic acid 
without decomp Easily sol m 60% alcohol 
(Fleischer ) 

Cenum fluosilicate 

Very difficulty sol in H O, acetic, or fluo- 
silicic acids Insol m alcohol (Stolba, C 
C 1874 130) 

Chromium fluosilicate 

Deliquescent (Berzelius ) 

Efflorescent Sol in H^O (Bulin ) 

Cobaltous fluosilicate, CoSiFo+OH/) 

Easily sol m H2O (Berzelius ) 

Cuprous fluosilicate, CU2S1I r 

Insol in HjO (Berzelius, Pogg 1 199) 

Cupnc fluosilicate, CuSiFe+GH^O 

Deliquescent in moist, efflorescent in dry 
air 

Sol in 0 428 pt H 0 at 17° Sp gr of 
solution sat at 17° = 1 6241 
Sol in 17 5 pts alcohol of 62 vol % at 20®, 
in 150 pts of 85% at 20®, in 617 pts of 92% 
at 20® (Stolba, J pr 102 7 ) 
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Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Contams H 2 O fStolba ) 

4-5}^H20 (Knop and WoK ) 

Cupnc fluosihcate phosphate, CuSiFe, 
Cu,(P04)2 

Insol m H 2 O, but easily sol m dil HC1+ 
Aq (Thorpe and Rodger, Chem Soc 66 
320) 

Glucintun fLuosihcate 
Known only in solution 

Iron (ferrous) fiuosilicate, FeSiF6+6H20 
Easily sol m H 2 O (Berzehus ) 

Iron (feme) fluosihcate, Pe 2 (Sip 6)3 
Sol in H 2 O (Berzelius ) 

Lead fiuosilicate, PbSiFe +21120 
Deliquescent Easily sol in H 2 O 
Insol m acetone (Naumann, B 1904, 37 
4329) 

+ 4 H 2 O (Marignac ) 

Lithium fiuosilicate, L 12 S 1 F 6 + 2 H 2 O 

100 pts H 2 O at 17° dissolve 73 pts crystal- 
line sal t ( M angnac ) 

100 pts cold H 2 O dissolve 52 6 pts crystals 
Sol m dll alcohol (Stolba, J pr 91 456 ) 
100 pts alcohol of 46 vol % dissolve about 
4 pts , and 100 pts alcohol of 79 vol % dis- 
solve about 0 4 pt crystals (Stolba, Z anal 
3 311 ) 

Insol in ether or benzene 
Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 
Insol m methyl acetate (Naumann, B 
1909, 42 3790 ) 

Insol in ethvl acetate (Naumann, B 
1904, 37 3601 ) 

Magnesium fiuosilicate, MgSiF6+6H20 
Efflorescent Sol m 1534 pts cold H->0, 
forming a solution of 1 235 sp gr at 17 5° 
Separates out S 1 O 2 on warming, which nearly 
all redissolves on cooling (Stolba, C C 
1877 578) 

Magnesium fiuosilicate silicate, Mg 6 Si 2 Fi 8 , 
a:Mg6Si209 

Mm Humite Chondrodite Gelatinises 
with HCl, or H 2 b 04 +Aq 

Manganous fluosihcate, MnSiF6+6H20 
Sol m H 2 O (Marignac, J pr 83 202 ) 
100 pts dissolve in 71 4 pts H 2 O at 
17 5°, and sp gr of solution == 1 44825 Much 
more sol in hot H 2 O, and less sol in alcohol, 
the stronger the alcohol (Stolba, C C 1883 
292) 


Mercurous fluosihcate, Hg 2 SiF 6 
SI sol m H 2 O without decomp (Lemaire, 
C C 1897, 1 1046 ) 

+ 2 H 2 O SI sol m H 0 More easily sol 
in acidified H 2 O, but precipitated by HC1+ 
A.q (Berzelius ) 

Mercuric fluosihcate, basic, HgSiFe, HgO + 
3 H 2 O 

Decomp by H 2 O, but sol m weakest acids 
(Berzehus, Pogg 1 200 ) 

Mercuric fluosihcate, HgSiF 6 + 6 H 20 
Dehquescent, and easily sol m H 2 O 
(Finkener, Pogg 111 246 ) 

Nickel fluosihcate, N 1 S 1 F 6 + 6 H 2 O 
Easily sol m H 2 O (Marignac, Ann Mm 
(5) 16 262 ) 

Potassium fluosihcate, K 2 S 1 F 6 
Sol m 833 1 pts H 2 O at 17 5°, and 104 8 
pts at 100 ° (Stolba, J pr 103 396 ) Sol 
m 3800 pts cold, and more easily sol m hot 
I H 2 O (Fresemus ) 

i More sol m ECl+Aq than m H 0 
I Sol m 337 pts HCl+Aq of 26 5% at 14°, 
i m 307 pts of 25 7 % at 15°, m 340 pts of 14 1 

1 % at 14°, m 303 pts of 13 6 % at 15°, m 327 
ipts of 9 6 % at 14°, m 313 pts of 9^% at 

15°, m 376 pts of 2 7% at 14°, m 319 pts of 

2 4% at 15°, m 409 pts of 1 8 % at 14° 
(Stolba, 1 c ) 

Sol m 428 pts sat, and 589 pts dil 
NH 4 C 1 +Aq (MaUet ) 

Much less sol m K2SO4, KNOs, or KC1+ 
Aq, but more sol m NH 4 C 1 +Aq than in HoO 
(Stolba ) 

Sol in 24,066 pts K SOi+A^q containmg 
9 92% K 2 SO 4 at 17°, m 17,858 pts contaimng 
6% at 18°, in 19,530 pts contaimng 5% at 
17°, m 10,721 pts contaimng 1% at 17° 

Sol in 125,000 pts KNOa + ^q contaimng 
18 4 % KNO 3 at 15°, m 43,478 pts containing 
8 7% at 15°, in 1735 pts contaimng 8 8% at 
100°, in 35,814 pts containmg 4 3% at 15°, 
in 10,203 pts containing 1 00% at lo° 

Sol in 40,070 pts I\Cl+\q contaimng 25% 
KCl at 17°, m 38,352 pts contaimng 18 4% 
at 17°, in 41,254 pts contaimng 13 4% at 14°, 
in 24,032 pts containing 6 7% at 12°, in 1200 
pts contaimng 0 65% at 17°, m 1095 pts 
containing 0 45% at 18° 

Sol in 358 pts NH 4 C 1 +Aq contaimng 26 3 
%NH4C1 at 17°, in 306 pts containing 15% 
at 15°, m 339 pts contaimng 10% at 15°, m 
436 pts containmg 5% at 15° (Stolba, J pr 
103 306) 

Insol in liqmd CO (Buchner, Z ph>s 
Ch 1906, 64 674 ) 

Insol in liquid NH 3 (Gore, Am ch J 
1898, 20 829 ) , ^ 

Completely pptd from aqueous solution by 
an equal vol of alcohol 
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SI sol in benzonitrile (Naumann, B 
1914,47 1369 ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

Rubidium fluosilicate, Rb 2 SiF 6 

Sol in 625 pts H 2 O at 20°, and 73 05-74 5 
pts at 100° More sol m acidified water 
Insol in alcohol (Stolba, J pr 101 1 ) 

Insol m H 2 O (Eggehng, Z anorg 1905, 
46 175) 

Less sol m H 2 O than KaSiF^ (Gossner, 
Zeit Kryst 1904, 38 149 ) 

Silver fluosilicate, Ag2SiF6+4H20 

Dehquescent Easily sol mH20 (Marig- 
nac, Ann Mm (5) 16 221 ) 

Sodium fluosilicate, Na 2 SiF 6 

Much more sol m H 2 O than K 2 S 1 P 6 , es- 
pecially m hot H 2 O Addition of acid does 
not mcrease solubihty (Berzelius ) 

Sol m 153 3 pts H 2 O at 17 5°, and 40 66 
pts at 100° Easily forms supersaturated 
solutions (Stolba, Z anal 11 199 ) 

Much less sol in NaCl-|-Aq than m H 2 O 
(Stolba, J pr 1865 (1) 96 26 ) 

Precipitated completely from aqueous solu- 
tion by alcohol (Rose ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Strontium fluosilicate, SrSiF6+2H20 

Sol in cold H 2 O, but decomp somewhat on 
heatmg Sol in 31 06 pts H 2 O (Fresemus ) 
Easily sol m acidified H 2 O without de- 
comp Sol m alcohol 

Solubihty in a mixture of H 2 O, alcohol (96%), 
HCl+Aq (20%), H 2 SiF 6 -fAq (3 7%) 

1 pt SrSiFe IS sol in pts of solutions of 
given composition 


H20 

Alcohol 

HCl+Aq 

H SiFe 
+Aq 

SrSiFa 

50 

50 

0 

0 

15 29 

74 1 

25 

0 

0 

82 93 

70 8 

25 j 

4 2 

0 

50 9 

77 95 

20 

0 9 

1 15 

55 0 

73 

25 

0 9 

1 1 

82 97 

75 

25 

0 

0 

147 4 

95 24 

0 

2 04 

2 72 

7 3 


(Fresemus, Z anal 29 143 ) 


Thallous fluosilicate, TI 2 S 1 P 6 + 2 H 2 O 

Very easily sol in H 2 O (Kuhlmann ) 

Thonum fluosilicate, Th(OH) 2 SiF 6 (?) 
(Cleve ) 

Tm (stannic) fluosilicate, SnF4, S1F4 
Very easily sol m H 2 O (Berzelius ) 


Uranyl fluosilicate 

Very si sol m acids (Berzelius ) 

Sol m alcohol (Stolba, Z an^ 3 71 ) 

Vanadium fluosilicate 
Dehquescent Sol m H 2 O (Guyard, Bull 
Soc (2) 26 352 ) 

Yttrium fluosilicate 

Insol in pure, sol m acidified H 2 O 
(Berzelius ) 

Zmc fluosilicate, ZnSiF8+6H20 
Very easily sol m H 2 O (Berzehus ) 

Zircomum fluosilicate 
Sol m H 2 O Solution clouds up on boilmg 
(Berzdius ) 

Fluostanmc acid 


Ammomum fluostannate, (NH 4 ) 2 SnF 6 
Sol m H 2 O (Marignac, Ann Mm (5) 16 
224) 

4 NH 4 F, Snr 4 Sol m H 2 O (Marignac ) 

Banum fluostannate, BaSnFe 
Slowly sol m H 2 O 

-f3H20 Sol in 18 pts H 2 O at 18° 
(Marignac, Ann Mm (5) 16 246 ) 

Decomp by warmmg with H2SO4 with 
evolution of HF (Emich, M 1904, 26 1912 ) 

Calcium fluostaimate, CaSnF6-f-2H20 
Sol m H 2 O (Marignac, Ann Mm (5) 16 
250) 

Cadmium fluostannate, CdSnF6-|-6H20 
Sol m H 2 O (Marignac ) 

Cobaltous fluostannate, CoSnF6+6H20 
(Gossner, Zeit Kryst 1907, 42 482 ) 

Cupric fluostennate, CuSnF8+4H20 
Not deliquescent (Marignac, Ann Mm 
(5) 16 291 ) 

Lithium fluostannate, Li2SnF6+2H20 
Sol in H 2 O (Marignac, Ann Mm (5) 16 
242) 

Magnesium fluostannate, MgSnF6+6H20 
Not deliquescent Sol m H 2 O (Marig- 
nac, Ann Mm (5) 16 256 ) 

Manganous fluostannate, MnSnF6+6H20 
Slowly efflorescent (Marignac ) 

Nickel fluostannate, NiSnF8-f-6H20 
Sol in H 2 O (Marignac, Ann Mm (5) 16 
262) 
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Potassiim fluostatmate, KgSnPe+HaO 
Two modifications— { q) Thin plates Sol 
m 2 3 pts H 2 O at 100°, and m 15-16 pts at 
18° (Marignac ) 

(b) Octahedra Sol in 3 pts H 3 O at 100°, 
and 27 pts at 18° (Marignac ) 

Sol in hot H 2 O Can be crvst from hot 
H 2 O With cone H 2 SO 4 , HP IS evolved 
(Emich, M 1904, 26 911 ) 

Potassium hydrogen fluostannate, 3KF, HP, 
SnF4 

Sol m H 2 O (Marignac ) 

Silver fluostannate, Ag 2 SnF 6 + 4 H 20 
SI dehquescent Easily sol in H 2 O 
(Marignac ) 

Sodium fluostannate, Na 4 SnF 6 
Sol in 18-19 pts H 2 O at 20 ° (Marignac ) 

Strontium fluostannate, SrSnF 6 + 2 H 20 
Sol m 5 5 pts H 2 O at 18° (Marignac ) 

Zme fluostannate, ZnSnF 6 + 6 H 20 
Sol in H 2 O (Marignac ) 

Fluosulphonic acid, HSO3F 
See Sulphuryl hydroxyl fluoride 

Ammomum fluosulphonate, FSO 8 NH 4 

Easily sol in H 2 O from which it can be 
cryst 

Sol in ethyl alcohol, more sol in methyl 
alcohol Can be crvst fiom abs alcohol 
(Traube, B 1913, 46 2528 ) 

Sodium fluosulphonate, FSOaNa 
Hydroscopic 

Sol in ilcohol and acetone (Tiaube ) 

Fluosulphunc acid 

Tncaesium dzfluodisulphate, S 207 r 2 Cs 3 H + 
H 2 O 

As the K Silt (W( inland, Z anorg 1899, 
21 53 ) 


(NH4)8TaF8 (Balke, J Am Chem Soc 
1905, 27 1151 ) 

Caesium fluotantalate, CsTaFe 
Can be recryst from HF+Aq (Balke ) 
Cs 2 TaP Can not be recryst from H 2 O as 
it tends to go into CsF, TaPs (Balke, J 
Am Chem Soc 1905, 27 1151 ) 

15CsF, TaPfi SI sol in H 2 O (Penmng- 
ton, J Am Chem Soc 1896, 18 59 ) 

Calcium fluotantalate 
Difficulty sol m H 2 O (Berzehus ) 

Cupnc fluotantalate, CulaF7+4H O 
Dehquescent Easily sol mH20 (Marig- 
nac, A ch (4) 9 294 

Lead fluotantalate 

Difficulty sol m H 2 O (Berzehus ) 

Lithium fluotantalate, LiF, TaF6+2H20 
Can be recryst from cone HF (Balke, J 
Am Chem Soc 1905, 27 1143 ) 

Potassium fluotantalate, K 2 TaF 7 
SI sol m cold, much more easily in hot 
H 2 O Decomposes, with formation of a 
white precipitate on boiling (Berzelius ) 
Much more sol in HF+Aq 1 pt of the 
salt IS sol in 200 pts HoO contammg a trace 
of HP, and in 150-160 pts of H 2 O contaimng 
a little more HF (Marignac, A ch (4) 9 
267) 

Potassium hydrogen fluotantalate, KF, HF, 

TaFs (?) 

Sol in H 2 O (Berzelius ) 

Rubidium fluotantalate, Rb2T\F7 

Sol m HF+Aq (Pennington, J Am Ch 
Soc 1896, 18 58 ) 

3RbF, 2TaF6 (Balke, J Am Chem 
Soc 1905,27 1151 ) 

Sodium fluotantalate, 3NaF, T al 5 
Easily sol in H 2 O 

NaiLaFv+HiO Sol m HO (Maiignac ) 


Tnpotassium difluod^sulphate, 

S2()7l' KM+IW 

Sol m HI , quite stable m air, sol in HiO 
with docomp (Weinland, Z moig 1899, 
21 51 ) 


rnrubidmm 
+H2O 
Sol in HI 
53) 


difluoriisulphate, S 2 O 7 R 2 1 ball 
("Weinhnd, Z anoig 1899,21 


Thallous fluotantalate, 1 b i al 7 

Sol in HjO On boiling tin aqueous solu- 
tion tantalic acid sepaiatis 

Deeomp by cone H SOi Difficultly 
sol in cold, easily sol in hot HI (Ephr iiin 
B 1909, 42 44b 1 ) 

Zme fluotantalate, ZnTal7+7H (J 

Very deliquescent bol in H 2 O (M 11 ig- 
nac, A ch (4) 9 249 ) 


Fluotantahe acid 


Fluotellunc acid 


Ammomum fluotantalate, (NH 4 ) 2 Tal 7 
Very sol in H 2 O (Marignac, A ch (4) 9 


Ammomum fluotellurate, NH4iel6+H20 
Decomp by H 2 O (Hogbom, Bull Soc 
(2) 36 60 ) 
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Banum fluotellurate, BaCTeFs) 2 +H 2 O 
As above 

Potassium fluotellurate, KTeFs 
As above 

Te08F2K2H“3H20 Stable m dry air, only 
si sol m H2O with decomp , sol m HF 
(Wemland, Z anorg 1899, 21 61 ) 

Rubidium d^fluotellurate, Te08F2Rb2+3H20 
SI sol m H2O with decomp Sol m HF 
einland, Z anorg 1899, 21 62 ) 

Fluotitanic acid 

Known only m solution as titamum hydro- 
gen fluonde 

Ammomum fluotitanate, (NH 4 ) 2 TiF 6 
Sol m H2O (Mangnac ) 

3NH4F, T1F4 Sol m H2O (Mangnac ) 

Ammomum fluoseg'i4ititanate, 6NH4F, T12I6 
Easily sol m H2O SI sol m NH4F+Aq 
(Petersen, J pr (2) 40 54 ) 

Insol m NH4F-f Aq (Piccmi, C R 97 
1064) 

4NH4F, T12F6 Properties as the cor- 
responding K salt (Piccmi, B 18 257 R ) 

e, BaTiFe 

H2O More easily sol m 
)1 (Engelskirchen, Dissert 

“'+HH2O (Emich,M 1904,26 907) 

Cadmium fluotitanate, CdTiF6+6H20 
Extremely sol m H2O Easily sol m 50% 
alcohol (Engelskirchen, Dissert 1903 ) 

Caesium fluotitanate, CsoTiFa 
More sol m hot than cold H2O and much 
more sol than the Rb comp (Engels- 
kirchen, Dissert 1903 ) 

4CsF, T1F4 More sol in H2O than 
Csi6TaF2o and is not decomp by pure H2O 
(Pennin^on, J Am Chem Soc 1896, 18 
60) 

Calcium fluotitanate, CaTiF6'f3H20 
Decomp by pure H2O Sol without de- 
comp m acidified H2O (Berzelius ) 
Separates a precipitate with cold H2O, 
which dissolves on heating (Mangnac, Ann 
Mm (5) 16 250 ) 

Cupnc fluotitanate, CuTiF6+4H20 

Sol in pure H2O with partial decomp , 
easily and completely sol in acidified H2O 
(Berzehus ) 

Cupnc fluotitanate ammomum fluoride, 
CuTiFe, NH4F+4H2O 
Efflorescent Easily sol in H2O (Marig- 
nac, Ann Mm (5) 16 267 ) 


Cupnc fluotitanate potassimn fluonde, 
CuTiFc, KF+4H2O 
As the above salt (Mangnac ) 

Ferrous fluotitanate, FeTiF6+6H20 

Sol m H2O (Weber, Pogg 120 287 ) 

Feme fluotitanate 
Decomp byH20 (Berzehus) 

Lead fluotitanate 
Easily sol m H2O (Berzehus ) 

Lithium fluotitanate, L12T1F64-2H2O 

Very sol m H2O (Engelskirchen, Dissert, 

1903 ) 

Magnesium fluotitanate, MgTiF6+6H20 
Easily sol m cold H2O (Mangnac, Ann 
Mm (5) 16 257 ) 

Nickel fluotitanate, N1T1F6+6H2O 
Easily sol in H2O (Weber, Pogg 120 
282) 

Potassium fluotitanate, K 2 T 1 F 6 

Difficultly sol in cold, much more easily in 
hot H2O 

100 pts H2O dissolve at 
O'" 3° 6° 10® 14® 20® 

0 556 0 667 0 775 0 909 1 042 1 28 pts KaTiFe 
(Mangnac, A ch (4) 8 65 ) 

Sol in 78 6 pts H2O at 21° Sol in acids 
(Piccmi, Gazz ( h it 1886, 16 104 ) 

Sol m 78 pts H2O at 20®, 9 4 pts at 100° 
By addition of small amount of HF, the 
solubihty IS increased (Weiss and Kaiser, 
Z anorg 1910, 66 354 ) 

Sol in HF (Marchetti, Z anorg 1895, 
10 66 ) 

-f H2O Much less sol in H2O m presence 
of KBr or KI (Hall, J Am Chem Soc 
1904, 26 1246 ) 

Sol in H2O or HF with decomp (Mar- 
chetti, Z anorg 1895, 10 66 ) 

Potassium fluoses^/wititanate, 4KF, TiiFe 
Scarcely sol in H2O, sol m dil acids 
(Piccmi, B 18 257 R ) 

Rubidium fluotitanate, Rb 2 TiF 6 

Very si sol in cold^ somewhat more sol m 
hot H2O (Engelskirchen, Dissert 1903 ) 

Sliver fluotit6uiate 

Very deliquescent (Mangnac ) 

Sodium fluotitanate, Na 2 TiF 6 

Much more sol in H2O than thfe corre- 
spondmg potassium salt (Mangnac, Ann 
Mm (5) 16 238 ) 
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Sodium hydrogen fluotitanate, Na 2 TiF 6 , 

NaBnF2 

Sol mH20 (Maxignac) 

Strontium fluotitanate, SrTiF6+2H20 
Sol m cold H 2 O Solution clouds up on 
heatmg (Mangnac ) 

Zmc fluotitanate, ZnTiFfl+6H20 
Sol m H 2 O (Mangnac, A ch (3) 60 
304 ) 

Pluovanadic acid 

Ammomum fluovanadate, 3 NH 4 F, VFb 
M oderately sol m H 2 O More easily sol 
m dll acids Nearly insol in alcohol or MP 
+Aq (Petersen, J pr (2) 40 52 ) 

2 NH 4 F, W 3 +H 2 O Easily sol m H 2 O 
SI sol m alcohol (Petersen ) 

NH 4 F, VE 3 + 2 H 2 O As above (Peter* 
son ) 

Cadmium fluovanadate, CdF 2 , VFS+ 7 H 2 O 
Very si sol m H 2 O (Piccim and Giorgis, 
Gazz ch it 22, 1 89 ) 

Cobalt fluovanadate, C 0 F 2 , VF 3 + 2 H 2 O 
Sol m H 2 O without decomp (Petersen, 
Z c ) 

Nickel fluovanadate, N 1 F 2 , VF 8 + 2 H 2 O 
As the Co salt (Petersen ) 

Potassium fluovanadate, 2 KF, VF 3 -I-H 2 O 
SI sol in H 2 O, easily sol m acids Insol 
mKF+Aq (Petersen,! pr (2)40 51 ) 

Potassium fluovanadate fluoxyvanadate, 
4KF, VFa, VOF 3 

Easily sol in H^O, and still more easily in 
HF+Aq SI sol in KF+Aq (Petersen, J 
pr (2) 40 274 ) 

Sodium fluovanadate, 5NaF, 2 VFS+H 2 O 
As the potassium salt (Petersen ) 

Thallous fluovanadate, TIF, VF 3 + 2 H 2 O 
Easily sol in II 2 O 

Sol with decomp in cone H 2 SO 4 , dil 
HNO 3 or cold dll HCl 
Insol in NaOH+Aq (Ephraim, B 1909, 
42 4460) 

2T1F, VFs+HaO EasUy sol in H 2 O 
Sol in cone H2SO4, dil HNO3, or cold dil 
HCl with decomp 

Insol m cold or hot NaOH-f-Aq 
(Ephraim, B 1909, 42 4461 ) 

Zmc fluovanadate, ZnF 2 , VFS+ 7 H 2 O 
SI sol m cold H 2 O Decomp on heatmg 
(Piccim and Giorgis ) 


Fluoxycolumbic acid 

Ammomum fluoxycolumbate, 3NH4F, CbOFs 
Cubic salt Sol m H2O (Mangnac, A 
ch (4) 8 38 ) 

2NH4F, CbOF3 Lamellar salt Mucli 
more sol m H2O than 2KF, CbOFs (M ) 
5NH4F, 3Cb0Fs+H20 Hexagonal salt 
(M) 

NH4F, CbOFs Rectangular salt (M ) 

Ammomum fluoxycolumbate columbium flu- 
onde, 3NH4F, CbOF3, CbFg 
(Mangnac ) 

Cupnc fluoxycolumbate, CUF2, CbOFs 4* 
4H2O 

SI dehquescent Sol m H2O (Mangnac, 
A ch (4) 8 42 ) 

Potassium fluoxycolumbate, 2KF, CbOP3 4- 
H2O 

Sol m 12 5-13 pts H2O at 17-21® Much 
more sol m hot H2O, or H2O contammg EDF, 
(hlangnac ) 

ZKF, CbOF3 Decomp by H2O mto above 
salt (M ) 

5KP, SCbOFs+HaO Sol m H2O (M ) 
4KF, 3CbOF3-h H2O Sol m H2O (M ) 
3KF, 2Cb20B4’5H20 SI sol m H^O 
(Petersen, J pr (2) 40 287 ) 

KF, CbzOfi+SHsO SI sol m H2O (Pe- 
tersen ) 

2KF, 3Cb02F Insol m H2O Sol m HF 
(Kruss and Nilson, B 20 1689 ) 

See also Fluoxypercolumbate, potassium 

Potassium hydrogen fluoxycolumbate, 3KIF, 
HF, CbOFg 

Sol m H2O (Mangnac ) 

Sodium fluoxycolumbate, 2NaF, CbOFs + 
2H2O 

Sol m H2O 

NaF, Cb0F3+H20 (Mangnac) 

Zinc fluoxycolumbate, ZnF2, CbOFs +6H2O 
Sol m H2O (Mangnac, A ch (4) 8. 
41) 

Fluoxyhypomolybdic acid 

Ammomum fluoxyhypomolybdate, MoOF*, 
2NH4F 

Decomp by H2O (Mauro, Gazz ch it 
19 179) 

3 M 0 OF 3 , 5NH4F-f-H20 Decomp by 
H2O (Mauro ) 

Cupnc fluoxyhypomolybdate, CuF2, MoOF*-|- 
4H2O 

Dehquescent Sol m H2O (Mauro, 
Real Ac Lmc 1892, 1 194 ) 
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Potassium fluoxyhypomolybdate, MoOFs, 
2KF+H2O 

Sol m H2O with decomp 
Sol mUF or HCI+Aq (Mauro and Pana- 
bianco, Gazz ch it 12 80 ) 

SMoOFs, SKF+HaO Sol m H2O with 
decomp (Mauro, Gazz ch it 19 179 ) 

Thallous fluoxyhypomolybdate, 2 T 1 F, 
MoOFa 

(Mauro, B 1894 , 27 R 109 ) 

Zmc f[uoxyh3q)omolybdate, ZnFa, M0OF3+ 
6H2O 

Rapidly dehquescent Sol m H2O 
(Mauro, Real Ac Lmc 1892 1 194 ) 

Fluoxyhypovanadic acid 
See Fluoxyvanadic acid 

Fluoxymanganic acid 

Ammonium fluoxymanganate, (NH4)2MnOF4 
Precipitate (Nickl^s ) 

Potassium fluoxymanganate, K2MnOF4 
Precipitate (Nickl^, C R 66 107 ) 

/Se^gmfluoxymangamc acid 

Potassium sesowzfluoxymanganate, 
K 4 Mn 20 F 8 = 4 KF, M^P4 
Precipitate (Nickl^s ) 

Fluoxymolybdic acid 
See also Fluoxyhypomolybdic, and fluoxy- 
pennolybdic acids 

Ammomum fluoxymolybdate, NH4F, 

M0O2F2 

Sol m H2O (Mauro, Gazz ch it 20 
109 ) 

“fH20 More sol m H2O than 2NH4F, 
M0O2F2 (Delafontame, N Arch Sci ph 
nat 30 250 ) 

Correct formula is 3NH4F, M0O2P2 
(Mauro, Gazz ch it 18 120 ) 

2NH4F, M0O2F2 Much more sol than 
2 KP, M0O2F2 (Delafontame ) 

3NH4F, M0O2F2 Sol in H2O (Mauro ) 
5NH4F, 3M0O2F2+H2O Sol m H2O 
(Mauro, Gazz ch it 20 109 ) 

Ammomum fluoxymolybdate molybdate, 
M0O2F2, 4NH4F, (NH4)2 Mo 04 
Sol m H2O, but with decomp (Mauro, 
Gazz ch It 18 120 ) 

Cadmium fluoxymolybdate, CdF2, Mo 02 F 2 H- 
6H2O 

SI efflorescent (Delafontame, J B 1867 
236 ) 


Cobaltous fluoxymolybdate, C0F2, M0O2P2+ 
6H2O 

Sol m H2O (Delafontame, J B 1867 
236 ) 

Cupnc fluoxymolybdate, CuF2, M0O2P2+ 
4H2O 

Deliquescent (Mauro, Real Ac Lmc 
1892,1 194 

Nickel fluoxymolybdate, N1F2, M0O2F2+ 
6H2O 

Sol m H2O (Delafontame, J B 1867 
236 ) 

Potassium fluoxymolybdate, 2KF, M0O2P2+ 
H2O 

Easily sol m boilmg H2O 
Sol in H 0 with decomp Sol m HF 
(Marchetti, Z anorg 1895 10 68 ) 

XF, M0O2F2+H2O Gradually efflores- 
cent (Delafontame ) 

Rubidium fluoxymolybdate, 2 RbF, 2M0O2F2 
-i-2H20 

Sol m cold, more sol m hot H2O (Dela- 
fontame ) 

Sodium fluoxymolybdate, NaF, Mo02F2-f 
J^H20 

Sol m H2O (Delafontame ) 

Thallous fluoxymolybdate, 2 T 1 F, M0O2F2-I- 
H2O 

Sol m hot H2O (Delafontame ) 

Zmc fluoxymolybdate, ZnF2, M0O2F2+6H2O 
Sol m H2O (Delafontame ) 

Fluoxypercolumbic acid 

Potassium fluoxypercolumbate, 2KF, Cb02F2 
-f“H20 

(Piccinn Z anorg 2 21 ) 

Sol m H2O with decomp 
Sol m HP (Marchetti, Z anorg 1895 , 
10 67 ) 

Fluoxypermolybdic acid 

Ammomum fluoxypermolybdate, M0O8F2, 
3NH4F 

Sol m H2O (Piccim, Z anorg 1 51 ) 

Caesium fluoxypermolybdate, M0O3F2, 2CsF 
4 -H 20 
(Piccini ) 

Potassium fluoxypermolybdate, M0O8P2, 
2KF+H2O 

Not very sol m H2O, more sol m HF+ 
Aq without decomp (Piccmi ) 
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Rubiditun fluoxypermolybdate, M0O3F2, 
2RbF+H20 

Somewhat more sol m H 2 O than K salt 
Easily sol m HF+Aq (Piccmi ) 

Fluoxypertantalic acid 

Potassium fluoxypertantalate, 2 KF, Ta 02 F 8 
+H 2 O 

Sol m H 2 O (Pjccini, Z anorg 2 21 ) 

Fhioxypertitanic acid, T 1 O 2 F 2 , HF 
Known only m solution (Piccmi, B 18 
255 R) 

Amxnomum fluoxirpertitanate, T 1 O 2 F 2 , 
2 NH 4 F 

Very unstable (Piccmi, Gazz ch it 17 
479) 

T 1 O 2 F 2 , 3 NH 4 F Sol m H 2 O 
Sol m H 2 O 2 (Piccmi, Z anorg 1895, 10 
439) 

2 T 1 O 2 F 2 , 3 NH 4 F Sol m H 2 O (Piccmi, 
B 18 698 R) 

Banum f[uox 3 q)ertitaiiate, T 1 O 2 F 2 , BaP 2 
Precipitate Easily sol m acids (Piccmi, 
B 18 698 R) 

2 T 1 O 2 F 2 , 3 BaF 2 Insol m H 2 O, sol m dil 
acids (Piccim, Gazz ch it 17 479 ) 

Potassium fluoxypertitanate, T 1 O 2 F 2 , 2 KF 
Sol m H 2 O (Piocim, B 21 1391 ) 

Sol m H 2 O 2 (Piccmi, Z anorg 1895, 10 
438) 

Fluoxypertungstic acid 

Potassium fluoxypertungstate, 2 KF, W08F+ 
H2O 

(Piccim, Z anorg 2 11 ) 

Fluoxytantalic acid 
See also Fluoxypertantalic acid 

Ammomum fluoxytantalate, 3 NH 4 F, TaOP 2 
Easily sol m H 2 O Ihe solution clouds up 
by standing or on warming (Joly, C R 81 
1266) 

Fluoxytitamc acid 
See also Fluoxypertitamc acid 

Banum fluoxytitanate, T 1 OF 2 , BaF 2 
Insol m H 0, sol in dil acids (Piccim, 
Gazz ch It 17 479 ) 

Fluoxytungstic acid 

Ammomum fluoxytimgstate, 2 NH 4 F, WO 2 F 2 
Very sol m H 2 O (Marignac, A ch (3) 69 
65) 


NH4F, WO2F2+H2O Decomp by H2O 
Crystallises unchanged from H2O contammg 
HF (Mangnac ) 

Ammomum fluoxytungstate tungstate, 
4 NH 4 F, WO 2 F 2 , (NH 4 )oW 04 
Incompletely sol m H 2 O Residue dis- 
solves m NH 40 H+Aq (Marignac ) 

Cadmium fluoxytungstate 
Very sol m H 2 O (Mangnac ) 

Cupnc fluoxytungstate, CuF 2 , WO 2 F 2 + 4 H 2 O 
Very sol mH 20 (Mangnac, C R 66 888 

Cupnc fluoxytungstate ammomum fluonde, 
CuFa, WO 2 F 2 , NH4F-f4H20 
Sol m H 2 O (Mangnac ) 

Manganese fluoxytungstate 
Very sol m H 2 O (Mangnac ) 

Nickel fluoxytungstate, N 1 F 2 , WO 2 F 2 + 
IOH 2 O 

Dehquescent Very sol m H 2 O (Marig- 
nac ) 

Potassium fluoxytungstate, KF, WOaFa'f 
H 2 O 

Can be recrystallised without decomp only 
from H 2 O contammg HF (Marignac, A ch 
(3) 69 70 ) 

2KF, WO 2 F 2 +H 2 O Difficultly sol m 
cold, more easily in hot H 2 O (Berzelius ) 
Sol m 17 pts H 2 O at 15° (Marignac ) 
Can be recrystaUised without decomp 
from H 2 O, or H 2 O containing HF (Marig- 
nac ) 

Sol m H^O with decomp Sol in HF 
(Mxrchetti, Z anorg 1895, 10 71 ) 

See also Fluoxypertimgstate, potassium 

Silver fluox 3 rtungstate 
Very easily sol in H 2 O (Marignac ) 

Sodium fluoxytimgstate, 2NaF, WO 2 F 2 
More sol m H 2 O than the corresponding K 
compound (Berzelius ) 

Thallous fluoxytungstate, TIF, WO F 2 
Insol in H 2 O Decomp by H 2 O 
(Ephraim and Heymann, B 1909, 42 4463 ) 
21 IF, W02r2 Insol in H 2 O but decomp 
thereby (Fphraim and Heymann, B 1009, 
42 4462 ) 

3T1F, 2 WO 2 F 2 Insol in H 2 O Decomp 
by acids (Ephraim and Heymann, B 1909, 
42 4462) 

Zmc fluoxytungstate, ZnF 2 , WO 2 F 2 +IOH 2 O 
Very sol mH20 (Mangnac) 
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Fluoxyuranic acid 

Ammomtim fluoxyuranate, 3NH4P, D' 02 F 2 
Easily sol in II 2 O, less in HE Insol m 
alcohol (Bolton ) 

100 g solution sat at 27® contain 10 11 g 
salt 

100 g solution sat at 81 3® contain 20 71 g 
salt 

(Burger, Dissert 1904 ) 

Banum jauoxyuranate, SBaFs, 2UO2P2+ 
2H2O 

Traces dissolve in hot H2O Easily sol m 
dll acids (Bolton ) 

Potassium fluoxyuranate, 3KF, UO 2 P 2 
Sol in 8 pts H 2 O at 21® Insol in alcohol 
and ether (Bolton, J pr 99 269 ) 

Does not exist (Snnthdls, Chem Soo 43 
125) 

4 KF, UO2F2 Insol inH 20 Easily sol m 
dll acids (Ditte, C R 91 115 ) 

5KF, 2 IJO 2 F 2 (BaJser, Chem Soc 35 
760) 

3 KF, 2UO2F2 +2H2O (Baker ) 

Sodium fluoxyuranate, NaF, tr02F2 
+2H2O Not efflorescent 
+4H2O Insol m H2O and dil acids SI 
sol m rone HCl+Aq Sol m cone H2SO4 
, J B 1866 212 ) 
x,U 02F2 (Ditte) 

^^^8 not exist (Smithells, Chem Soc 
43 125) 

Fluoxyvanadic acid 

Ammonium fluoxyvanadate, I 2 NH 4 F, V2O6, 
2VOF3 

Easily sol in H2O, and not attacked by 
cold cone H2SO4 (Baker, Chem Soc 33 
388) 

Formula is 3 NH 4 F, VO 2 F (Petersen, J 
pr (2) 40 289 ) 

3NH4F, VO2F Sol m H2O (Petersen, 

I c ) 

Much less sol in H2O m presence of NH4F 
(Piccmi and Giorgis, Gazz ch it 27 1 65 ) 
+H2O (Piccim and Giorgis, Gazz ch it 
1892, 22 55 ) 

3NH4F, VOF2 ^^Hypovanadate Quite 
sol in H2O Very si sol in MF+Aq Less 
sol in alcohol than in H2O (Petersen, J 
pr (2) 40 195 ) 

2 NH 4 F, VOP2 Sol in H 2 O (Petersen ) 
+H2O (Piccini and Giorgis ) 

7 NH 4 F, 4 VOF 2 + 5 H 2 O Very sol in H 2 O 
(I^etersen ) 

3 NH 4 F, 2 VO 2 F Sol in H 2 O without de- 
comp Sol in cone HF+Aq (Piccini and 
Giorgis, Gazz ch it 24 1 68 ) 

3 NH 4 F, 2 VOFS+H 2 O Sol in H2O with 
decomp 

V 2 O 6 , 2 NH 4 F (Ditte, C R 106 270 ) 


V 2 O 6 , 8 NH 4 F 4 - 4 H 2 O As above 
V 2 O 6 , 4 NH 4 F 4 - 4 H 2 O As above Sol in 
H2O 

Ammomum hydrogen flud^ox 3 rvanadate, 
7 NH 4 F, BF, 4 VO 2 F 

Verv sol m H 2 O (Petersen, J pr (2) 40 
284) 

Ammomum hydrogen /nfluoxyvanadate, 
3HF, 9 NH 4 F, SVOFs 
Easily sol m H 2 O SI sol m MF+Aq 
(Petersen, J pr (2) 40 280 ) 

3NH4:R 3HR 2VOF8 Sol m H 2 O 
(Baker, (Jhem Soc 33 388 ) 

Identical with SHF, 9 NH 4 P, 5 VOF 3 
(Petersen ) 

Banum fluoxyvanadkte, BaFa, VO 2 P 
Ppt (Epj^aim, Z anorg 1903, 36 79 ) 

Cadmium fluoxyvanadate, CdF 2 , VOF 24 * 
7H2O 

^‘Hyrpovanadate As the Co salt (Pic- 

cmi and Giorgis ) 

Cobalt fluoxyvanadate, C 0 F 2 , VOF 2 + 7 H 2 O 
‘‘Hypovanadate Sol m H 2 O (Piccmi 

and Giorgis ) 

Nickel fluoxyvanadate, N 1 F 2 , VOP 2 + 7 H 2 O 
“ Hypovanadate ” As the Co salt (Piccim 
and Giorgis ) 

Potassium fluoxyvanadate, 7KF, 3 VOF 2 
Very si sol in H 2 O and MF+Aq Easily 
sol in dll acids (Petersen, J pr (2) 40 
199) 

2KF, VOF 2 As above (Petersen ) 

2KF, 2V206-h8H20 Sol in H 2 O and 
H 2 SO 4 (Ditte, C R 106 1067 ) 

2KF, 3V206 4"5H20 As above 
2KF, 4 V 205 -i- 8 H 20 As above 
4KF, V 2 O 6 Less sol than 4KF. 3 V 2 O 6 
4 - 2 H 2 O, and + 3 H 2 O Sol in H 2 O 
4KF, 3 V 2 O 6 + 4 H 2 O, and -feHgO Less 
sol than 2KF, 3V206-f5H20 
8KF, V 2 O 6 + 2 H 2 O, and + 3 H 2 O Sol in 
H2O 

Potassium influoxyvanadate, 2KF, VOFs 
Ppt (Petersen, J pr (2) 40 272 ) 

6 KF^ V 2 O 6 , 2 VOF 3 + 2 H 2 O Sol m H 2 O 
Insol in cold cone H 2 SO 4 (Baker, Chem 
Soc 33 300) 

Formula is 3KF, 2 VO 2 F (Piccmi and 
Giorgis ) 

See also Fluovanadate fluoxyvanadate, 
potassium 

Potassium fludtoxyvanadate, 2KF, VO 2 F 
Easily sol m H 2 O (Petersen, J pr (2) 40 
278) 
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3KF, VO 2 F As above (Petersen) 

3KF, 2 VO 2 F Sol in H 2 O, scarcely at- 
tacked by H 2 S 04 (Piccmi and Giorgis) 

Potassium hydrogen fluoxyvanadate, 3KF, 
HF,2V0F8 

Sol m H 2 O (Petersen ) 

Sodium fluoxyvanadate, 8NaF, 3VOF2H- 
2 H 2 O 

Sol m H 2 O (Petersen, J pr (2) 40 200 ) 
3NaF, VO 2 F, VOFs (?) Very easily de- 
comp (Piccini and Giorgis ) 

2NaF, 2V20«+10H20 Sol m H 2 O 
(Ditte, C R 106 270 ) 

4NaF, V 2 O 5 As above 
4NaF, 3 V 2 O 6 +I 8 H 2 O As above 
6NaF, V 2 O 6 + 5 H 2 O As above 
8NaF, V 2 O 6 -I- 3 H 2 O (As above 

Thallous fluoxyvanadate, 2T1F, VOF 2 
Somewhat sol in cold H 2 O without decomp 
Sol m boilmg H 2 O with exception of a 
black residue, which is easily sol m dil 
H 2 SO 4 (Ephraiim B 1909, 42 4460 ) 

3TIF, 2 VO 2 F Insol m H 2 O Sol in H 2 O 
containing H 2 SO 4 (Ephraim and Hey- 
mann, B 1909, 42 4459 ) | 

Zmc fluoxyvanadate, ZnF 2 , ZnO, ZVOFs-h 
I 4 H 2 O 

Decomp on air. sol m H 2 O (Baker, 
Chem Soc 33 388 ) 

True composition is represented by the for- 
mula ZnF 2 , VO 2 F-H 7 H 2 O (Petersen ) 

ZnFa, VO 2 F+ 7 H 2 O Very sol in H 2 O 
(Piccim and Giorgis ) 

ZnF 2 , VOF 2 + 7 H 2 O Hypo vanadate ” 

Sol in cold H 2 O, but decomp Iw boiling, 
sol in dll HF+Aq (Piccmi and Giorgis ) 

Fluozirconic acid 

Ammomum fluozirconate, (NH 4 ) 2 ZrF 6 
Sol inHjO 

3 NH 4 F, ZrF 4 Sol in H 2 O (Marignac ) 

Cadmium fluozirconate, 2CdF2, ZrF 4 4-bH20 
Sol in H 2 O, can be rccrystahsed therefrom 
(Mangnac, A ch (3) 60 257 ) 

CdZrF6 4-6H20 Sol m H 2 O (Mangnac ) 

Caesium fluozirconate, CsF, ZrF4+H20 
Sol m H 2 O without docomp (Wells, 
Z anorg 1895, 10 434 ) 

2CsF, ZrF 4 Sol in H 2 O without decomp 
(Wells, Z anorg 1896, 10, 434 ) 

2CsF, 3ZrF4-h2H20 Only si sol in H 2 O 
(Wells, Z anorg 1895, 10 434 ) 

Cupnc fluozirconate, 2CuF2, ZrF4+12H20 
Easily sol in cold H‘>0 (Marignac, A ch 
(3) 60 296 ) 

3CuF 2, 2ZrF4+16H20 Sol in H 2 O 
(Mangnac ) 


Lithium fluozirconate, 2LiF, ZrF 4 
Ppt (Wells, Am J Sci 1897, (4) 3 
468 ; 

4LiF, ZrF4-h3^H20 Sol m H 2 O with 
decomp (W^, Am J Sci 1897, (4) 3 
469) 

Magnesium fluozirconate, MgZrF6-H5H20 
Sol m H 2 O (Mangnac) 

Manganous fluozurconate, MnZrF6+5H20 
Sol m H 2 O (Mangnac, J pr 83 202 ) 

Nickel fluozirconate, 2 N 1 F 2 , ZrF4+12H20 
Sol m H 2 O (Mangnac, A ch (3) 60 
291 ) 

NiZrFfi+eHaO Sol m H 2 O (Mang- 
nac ) 

Nickel potassium fluozirconate, K 2 ZrF 6 , 
NiZrFfl “I- 8 H 2 O 
Sol m H 2 O (Marignac ) 

Potassium fluozirconate, KF, ZrF4+H20 
Much more sol in hot, than cold H 2 Q 
(Marignac ) 

2KF, ZrF 4 =K 2 ZrF 6 100 pts H 2 O dis- 
solve at 2°, 0 781 pt , at 15®, 1 41 pts , at 19 ® 
1 69 pts , at 100®, 25 0 pts K 2 ZrF 6 (Mang- 
nac ) 

Insol in liquid NHs (Gore, Am Ch J 
1898, 20 829 ) 

3KF, ZrF4 

Sodium fluozirconate, 5NaF, ZrF 4 

100 pts H 2 O dissolve 0 387 pt at 18°, and 
1 67 pts at 100® (Marignac ) 

2NaF, ZrF 4 (Wells, Am J Sci 1897, (4) 
3 469) 

5NaF, 2ZrF4 Sol in H 2 O with decomp 
(Wells ) 

Tellunum fluozirconate, TeF, ZrF 4 

Sol in H 2 O without decomp (Wells, 
Am J Sci 1897, (4) 3 470 ) 

H-H20 Sol m H 2 O without decomp 
(Wells ) 

3 1 eh , ZrF 4 Sol m H 2 O without decomp 
(Wells ) 

51 eF, SZrh 4 Sol m H 2 O without decomp 
(Wells ) 

Zinc fluozirconate, ZnZrF6-i-6H20 
Sol m H 2 O (Marignac ) 

2 ZnF 2 , ZrF 4 + 12H20 Sol in H 2 O (Mar- 
ignac, A ch (3) 60 257 ) 

Fulminating gold 
See Auroanndoimide 

Fulminating platmmn 
See Fulnunoplatmum 
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Fulnunatmg silver 
See Silver mtnde 

Fulmmoplatmuin compounds 

See — 

Dtchlorofutmmoplatmtun 

rncUorofulrniiioplatinum 

reimchlorofulmmoplatmum 

CUoroxyfulmmoplatintJin 

Fuscocobaltic clilonde, Co(NH3'i4(OH)Cl2 
H-H.0 

Sol in H2O, from which it is precipitated 
by NH4Cl-i-Aq, decomp by boilmg H2O, 
pptd from aqueous solution by alcohol 
(Fremy, C R 32 501 ) 

nitrate, Co(NH3)4(0H)(N08)2+H2O 

Sol m H2O Properties as the chloride 
(Fremy ) 

sulphate, Co(NH 3)4(OH)S04+1J^H20 

Sol m H2O Insol m NH40H+Aq 
(Fremy, C R 32 601 ) 

Insol in H2O Sol m cone HCl+Aq, or 
H2SO4, from which it is precipitated by H2O 
(Vortmann, N 6 412 ) 

Fusible white precipitate 
See Mercundtammomum chlonde 

Gadolinium, Gd 
(Marignac, C R 102 92 ) 

Gadolimum bromide, GdBr8+6H20 
Sol m HBr (Benedicks, Z anorg 1900, , 
22 403) 

Gadolinium chloride, GdCl3+6H20 
Somewhat deliquescent Sol in H2O 
(Benedicks ) 

Gadolimum platinum chlonde 
See Chloroplatmate, gadolimum 

Gadolimum fluonde, GdFs 
Insol m H2O , si sol in hot HF (Popovici, 
B 1908, 41 635 ) 

Gadolinium hydroxide, Gd(OH)8 
Ppt (Benedicks, Z anorg 1900, 22 402 ) 

Gadolimum oxide, Gd203 
Sol in acids (de Boisbaudran, C R 111 
394) 

Somewhat hydroscopic, easily sol m acids 
(Benedicks ) 

Gallium, Ga 

Not decomp by H2O, easily sol m cold 
HCl 4-Aq Slowly sol in warm dil HNOs+ 
Aq Not attack^ by cone HNOs free from 


N2O8 below 40-50°, and only slowly in 
presence of N2OS (I)upr4, C R 86 720 ) 
Easily sol m cold or warm KOH+Aq 
(de Boisbaudran, A ch (5) 10 100 ) 

Galhum bromide, GaBrs 
Dehquescent, and sol mH20 

Galhum dichlonde, GaCL 
Dehquescent, and decomp by H2O (Nil- 
son and Petersen, C R 107 527 ) 

Gallium chlonde, GaCL 
Dehquescent, and very sol m little H2O 
Decomp by much H2O, with formation of 
basic salt, which is slowly sol m dil HCl 
+Aq 

Gallium hydroxide 

Sol m acids, sol m KOH or NaOH+Aq, 
less easily m NH40H+Aq, even m presence 
of ammomum salts 

Galhum iodide, Gals 

Dehquescent, and sol in H2O (de Bois- 
baudran and Jungfieisch, C R 86 578 ) 

Galhum swftoxide, GaO 
Sol mHNOa+Aq (Dupr4 ) 

Sol in dll H2S04+Aq 

Galhum oxide, GasOs 
Sol m acids 

Germamum, Ge 

Insol m HCl-f Aq Easily sol m aqua 
regia Decomp by HNOs+Aq to oxide 
Cone H2SO4 decomp to sulphate Insol m 
boihng KOH+Aq (Winkler, J pr (2) 34 
177,36 177) 

Germamum ^e^rabronude, GeBr4 
Decomp by HsO (Winkler ) 

Germamum d^chlonde, GeCL 
Decompl by H2O (Winkler ) 

Germanium ieimchlonde, GeCL 
Smks in H2O, and is gradually decomp 
thereby (Winkler, J pr 34 177 ) 

Insol in and not attacked by hot cone 
H2SO4 (Friedrich, W A B 102, 2b 540 ) 

Germamum chloroform, GeHCU 
Decomp by H2O Sol in HCl+Aq 
(Winkler ) 

Germamum teti afluonde, GeF4 
Dehquescent, and sol m H2O 
+3H2O Dehquescent Melts in its 
crystal H2O when warmed (Winkler ) 
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Geimaoium potassitim fluonde 
See Fluogermanate, potassium 

Germanium hydnde, Gdli 

SI sol m hot HCl Sol in NaOCl+Aq 
(Voegelen, Z anorg 1902, 30 327 ) 


Gennanium tetraiodide^ Gel^ 

and sol in H 2 O with decomp 


Ge nn anniT n . wowoxide, GeO 
Not appreciably sol in dil H 2 SO 4 +AC 
^sily sol m HCl+Aq Insol m alkalies 
(Winkler, J pr ( 2 ) 34 177 ) 

Somewhat sol mH 20 ,insol mH 2 S 04 +Aq 
even when hot and cone (van Bemmelen, E 
t c 6 205 ) ' 


Gennanium dioxide, Ge02 
Not very difficultly sol in H 2 O 

Easily sol in alkali carbonates or hydrates 
“hAq, si sol m acids 


Germanium oxychlonde, GeOCh 

Insol in H 2 O, sol in acids (Winkler, J 
pr (2) 36 177 ) 


Gennamum mowosulphide, GeS 
Sol in 402 9 pts H^O Sol in cone h( 
“ KOH+Aq Sol , 
/KTTT precipitated Insol ] 

(JNH 4 ) 2 S-fAq if crystalline Also exists in 
colloidal state (Wmkler ) 


Gennamum disulphide, GeS 2 

221 9 pts H 2 O Easily sol in 
KOH+Aq, or NHdOH-f Aq Insol in acids 
Exists also in a colloidal state (Winkler ) 

Glass 

Numerous and extensive researches have 
been made on the action of H 2 O and various 
solutions on glass The older work has a cer- 
tain historical interest, but only a brief state- 
ment of some of the more important results 
Can be given here For a very thorough 
r^sumd of the work before the year 1861, 
Storer^s Dictionary, p 555, should be con- 
sulted 

All glass IS more or less attacked by H 2 O, 
the more easily the greater the amount of 
alkali present, the finer it is powdered, and 
the higher the temperature 

Glass as that of a flask is decomposed to a considei- 
able exi ent by several days boiling with H 2 O a portion 
of the fixed alkali being dissolved but when powdered 
glass IS rubbed with distilled H 2 O m a mortar the H 2 O 
remains pure and exhibits no alkahmty rScheele ) 

Glass of alembics is partially dissolved bv long boil 
mg with H 2 O (Lavoiser ) 

H 2 O extracts potash or soda from glass together with 


^ portion of the sihca the decomposition taking place 
n easily in proportion as the glass is richer m 

alkalies more minutely divided or the temperature of 
the water higher (Bischof Kastn Arch. 1 443) 
Powdered crown glass and some vaneties of window 
gl^s reMer cold HjO alkalme when m contact there- 
with (Dumas ) 

100 pts finely divided flint glass lose 7 pts potash 
when boiled one week with H 2 O (Griffiths Q J Sen. 

20 258) V 

Hetorts of ordinary or flmt glass are partially dis- 
solved by H 2 O when it is evaporated therem (Chev- 
reul 1811 ) 

Pmely powdered plate glass (Faraday Pogg 18 569) 
and Thunngian potash glass (Ludwig Arch Pharm. 91 
47) redden moistened turmeric paper 
The alkahne reaction disappears by continued wash- 
reappears when the glass is freshly rubbed 

Cold H 2 O takes up S 1 O 2 as well as alkah. from glass 
powder (Fuchs ) 

Powdered lead glass gives up appreciable amounts of 
PbO to weakly acidified H O (Pelouze ) 

When powdered white glass containing 12 4% Na20 
16 5% CaO and 72 1% S 1 O 2 is treated repeatedly "with 
H 0 more than 3% of the glass is dissolved and the 
undissolved part gi\ es up 1 5% CaO to HCl -f-Aq with 
effervescence A glass containing more alkah ^ e 
16 3% NaaO 6 4% CaO 77 3% S 1 O 2 lost with the same 
treatment 18 2% and the residue gave up 2% CaO to 
HCl+Aq (Pelouze C R 43 117) 

In the above case the fineness of the glass has an 
influence as well as its composition When the same 
I sample of glass was boiled 1 hour with HsO amounts 
' were dissolved in the proportion 1 4 28 accordmg as 
the glass was m form of a coarse fine or very fine 
powder Glass of the composition of the above samples 
as given by Pelouze lost 10 and 32% respectively 
If powdered glass is boiled with H 2 O and CO 2 con- 
ducted into the solution it is absorbed if boiled with 
K 2 SO 4 Na2S04 IS dissolved (Pelouze ) 

Glass tubes are converted mto a white crystalhne 
mass by heating with H20 several months to 75-150® 
lead glass and Bohemian glass most easily English 
crown glass least A little H 2 O attacks glass more 
than much H 0 


The action of H 2 O is greatly increased by 
finely pulverising the glass 
H 2 O dissolved 10 % of a glass containing 
12 % Na 20 , 15 5% CaO, and 72 5% S 1 O 2 , and 
32% of another glass containing 16 3% Na 20 , 
6 4% CaO, and 77 3% S 1 O 2 (Vogel, B A 
Munchen, 1867 437 ) 

Action of H 2 O on a glass containing 74% 
S 1 O 2 , 8 6 % CaO, 14% NaaO, 0 6 % K 2 O, with 
traces of AI 2 O 3 , FeaO^ MnO, and MgO 
By boiling with H 2 O a decrease of 3 9 mg 
was observed for the first hour, which soon 
became constant at 2 2 mg per hour The 
action was then proportional to the time, and 
also to the surface in contact with the liquid, 
but independent of the amount of liquid 
evaporating 

The action decreases rapidly with the tem- 
perature, so that at 90-100® only as much 
glass IS dissolved as by boilmg H 2 O (Emmer- 
Img, A 160 257 ) 

When steam condenses in tubes of Na glass, 
they are so strongly attacked that the H 2 O 
has an alkalme reaction, but tubes of hard or 
Bohemian K glass are not so strongly at- 
tacked (Tollens, B 9 1540 ) 

The effect of H 2 O is so great as to unpart a 
distmctly alkalme reaction to water condens- 
ing m a tube of ordinary glass By condensmg 
water m long tubes of various kinds of glass 
the following results were obtained 
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I Easily fusible Thunngian glass Sur- 
face exposed =324 sq cm 

After 2 hours, 62 0 mg KOH were dis- 
solved 

After 3 hours more, 36 0 mg KOH were dis- 
solved 

After 3 hours more, 33 2 mg KOH were dis- 
solved 

After 3 hours more, 20 8 mg KOH were dis- 
solved 

After 3 hours more, 20 8 mg KOH were dis- 
solved 

Or, m 14 hours, 172 8 mg KOH were dis- 
solved 

II Less easily fusible Thurmgian glass 
Surface exposed = 499 sq cm 

After 3 hours, 19 2 mg KOH were dis- 
solved 

After 3 hours more, 15 2 mg KOH were dis- 
solved 

After 3 hours more, 12 4 mg KOH were dis- 
solved 

After 3 hours more, 112 mg KOH were dis- 
solved 

Or, after 12 hours, 58 0 mg KOH were dis- 
solved 

III Combustion tubmg of very difficultly 
fusible Bohemian glass Surface exposed = 
1130 sq cm 

After 3 hours 4 16 mg KOH were dis- 
solved 

Aiter 3 hours more 4 16 mg KOH were dis- 
solved 

After 3 hours more 4 16 mg KOH were dis- 
solved 

After 3 hours more 4 16 mg KOH were dis- 
solved 

Or, after 12 hours, 16 64 mg KOH were dis- 
solved 

IV Easily fusible Bohemian glass Sur- 
face exposed = 1394 sq cm 

After 3 hours, 7 88 mg KOH were dis- 
solved 

After 3 hours more, 8 56 mg KOH were dis- 
solved 

After 3 hours more, 1 97 mg KOH were dis- 
solved 

Or, after 9 hours, 24 32 mg KOH were dis- 
solved (Kreusler and Henzold, B 17 34 ) 

From the above the following table has 
been calculated 

50 ccm H 2 O dissolves from a surface of 
1000 sq m in 1 hour — 

96 0 mg from easily fusible Thurmgian 
glass 

12 8 mg from less fusible Thurmgian glass 

1 2 mg from combustion tube of Bohemian 
glass 

2 0 mg from harder tube of Bohemian 
glass 

(Kreusler and Henzold, B 17 34 ) 

100 ccm H 2 O dissolves so much glass from a 
flask every 2 seconds when m contact there- 
with that 0 1 ccm normal oxalic acid is 
neutralised thereby (Bohlig, Z anal 23 
518) 


Action of H 2 O on vanous kmds of Na glass 
1 g of finely powdered glass was boiled 10-15 
mmutes m a silver dish with 100 ccm H 2 O, 
and the per cent of Na20 (or K 2 O) m the 
solution was determined 


Orthoclase feldspar 
Glass of a Bohemian combustion tube 
flask (German manuf ) 
champagne bottle 

Natrohte 

Glass of a wme bottle (Hungarian) 
Glass which was attackeoT by H 2 O 
under pressure 
Lead glass 

Glass that broke easily 
Glass tubmg that became rough when 
fused 

Glass tubmg that became opaque by 
fusmg 
Sohd water glass 

(Wartha, Z anal 24 220 ) 


%Na20 
(K 2 O) 
0 17 
0 56 

0 69 

1 
1 
2 


7 

32 

22 


4 8 

6 L 

14 35 
26 97 


The relative ease by which vanous kmds of 
glass are attacked by H 2 O is shown by the 
foUowmg table The glass was powdered and 
heated on a water bath with exclusion of 


atmosphenc CO 2 

Potassium water glass 291 

Sodium water glass 196 

Yellow glass nch in alkali 34 

Thurmgian glass 19 

Ditto from Tittel and Co 8 

Wmdow glass 8 

Lead glass from Jena 6 

Bohemian glass from Kavaher 2 4 

Lead crystal glass 1 4 

Thermometer glass, 16IV, from 
Jena 1 0 

Zmc glass, 362, from Jena 0 8 

Lead glass, 434, from Jena 0 6 

Lead glass, 483 j from Jena 0 2 

Heaviest lead silicate, from Jena 0 0 


(Myhus, C C 1888 1313 ) 
Solubihty of various kmds of glass m H 2 O 
The amounts dissolved from various kmds 
of glass by heating 5 hours with H 2 O were as 
follows 


Yellow glass rich in alkali (13% 

K 2 O, 15% Na20) 249 mg 

Poor Thurmgian glass (6 6% K 0, 

16 5% NasO) 91 4 

Glass from Tittel and Co (71% 

K 2 O, 14 3% NaaO) 30 4 

Bottle glass from Schillmg (4 2% 

K 2 O, 11 9% NagO) 13 0 

Bohemian glass from Kavaher 

(13 3% K 2 O, 11 4% NaaO) 10 1 
Rhemsh wmdow glass (13 5% 

NaaO) 8 4^' 

Lead crystal glass from Ehren- 

feld(12 1%K20) 8 5 

Green bottle glass (13% K 2 O, 9 5 

% NaaO) 6 5 “ 
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Solubihty of various kinds of glass m H2O — 
Continvsd 

Thermometer glass 16HI from 

Jena (14 0% Na20, 7% ZnO) 6 4 mg 
Lead glass, No 483, from Jena 

(47%Pb0,7 3%K20) 3 3 

Lead silicate 0 6 

(Mylius and Forster, B 22 1100) 

By calculation from the electrical conduct- 
ivity of the solutions formed, various data 
were obtamed by Kohlrausch (B 24 3565), 
which showed that different varieties of glass 
were attacked m very different degree by 
cold H2O, and, moreover, the amount dis- 
solved was proportionately much greater 
durmg the first few minutes of treatment 
with H2O than afterwards, and, furthermore, 
the rate of decrease was much faster for good 
glass than poor Increase of temperature 
mcreased the rate of solubihty to a very 
great degree, the increase for 1° C being 
about 17% In 7 hours at 80® half as much 
was dissolved as in B months at 18® Ex- 
tensive tables are given (Kohlrausch, B 
24 3651 ) See also Kohlrausch (W Ann 44 
577) 

A very extensive research on the action of 
H2O on glass, with a historical review of the 
work previously done on the subject, has been 
published by Myhus and Forster (Z anal 
31 241 ) The general results may be summed 
up as follows — 

1 The solution of glass in H2O is caused by 
a decomposition, by which free alkali is 
formed 

2 The silicic acid of the glass is brought 
into solution by a secondary reaction of the 
free alkali in the solution 

3 The constituents of the solution change 
according to the conditions of the diges- 
tion 

4 The amount of alk xli going into solution 
from a given surface unda cert iin conditions 
IS a measure for the resistance of a glass under 
those conditions 

5 The rate of attack of glass sui faces by 
cold H2O decreases lapielly with the length 
of time of digestion, and finally appi oaches a 
constant value 

6 Ihe solubility inci eases very lapidly 
with increase of temper atuie 

7 The ratio of the solubility of scveial 
kinds of glass is dependent on the tempera- 
ture 

8 From glasses which show the same ease 
of attack unequal amounts of substance may 
be dissolved 

9 The solubility of a glass is influenced by 
the condition of the surface from “weather- 
mg^^ by prolonged exposure to the CO 2 and 
H2O of the air 

10 The poorer a glass is the less will its 
solubihty decrease by prolonged treatment 
with H2O 

11 A good glass IS essentially less easily 


attacked after havmg been previously treated 
with H2O 

12 After treatmeut with H2O, glass sur- 
faces have the property of fixmg alkali from 
the solutions formed, and givmg it up agam 
by a subsequent treatment with H2O 

13 Potassium glass is much more sol than 
sodium glass (contrary to previous re- 
searches), but the difference decreases as 
the glass becomes richer m CaO 

14 In glass flasks which are to be only 
shghtly attacked by cold or hot H2O, the CaO, 
alkalies, and S1O2 must stand m a fixed rela- 
tion to each other 

15 Of the more common varieties of glass, 
lead flmt glass is least sol m H2O, but its 
surface is corroded, and it is easily decomp 
by acids 

(Myhus and Forster, Z anal 31 241 ) 

Bottle glass contaizung much AI 2 O 3 is easily attla^cked 
bv acids 

From powdered flint glass boilmg HCl 4-Aq extracts 
K but no Pb (Griffiths ) 

Bottles of flmt glass with CNH4)2C03+Aq became so 
fragile that on shaking pieces of glass were detached 
(Gnffiths ) 

All glass IS decomp by HF 

Cone HsPOi also attacks all glass 

Glass containing small amounts of Si02 are attacked 
by H SO 4 poorer glass by boiling HCl HNOs and 
aqua regia (Berzelius ) 

Cone HNO 3 does not act on flint glass at 145-150® 
(Sorby C R 50 990) 

Glass of ordmary chemical apparatus 
gives up traces of metals to HCl and HND8+ 
Aq, but hard Bohemian glass consistmg of 
75% S1O2, 16%K20, 10% CaO, resists the 
action of warm cone acids, also an easily 
fusible Na K glass with 77 % S1O2, 7 7% 
K2O, 6% Na20, 10 3% CaO, is not easily 
attacked (Stas ) 

KOH, and NaOH+Aq dissolve S1O2 from 
glass the more easily the hotter and the more 
cone the solutions are (Muller ) NH4OH, 
and (NH4)2C03+Aq attack many kinds of 
glass, especially flint glass Ca02H2 attacks 
^ass appreciably at 45® and lower, still more 
strongly on boiling (Lamy, A ch (5) 14 
155) 

The action of various solvents on the glass 
mentioned on page :J59 in Emmerling’s ex- 
periments IS as follows 

j ihe action of HCl-fAq containing 0 2 to 
I 3% HCl lb practically null, but is mcreased 
either by dilution or concentration A very 
small quantity (0 02%) HCl added to H2O 
almost wholly pi events its action on glass 
With HCl+Aq (11% HCl) a decrease of 4 2 
mg was noticed in the first hour, and only 
3-4 mg afterwards The same is the case for 
HNOs+Aq in still greater degree, 0 008% 
HNO3 sufficing to nearly counteract the 
solvent action of H2O 

H2S04+Aq has about double the solvent 
effect possessed by H2O 

Oxalic and acetic acids both dimmksh the 
solvent action of H2O 

The addition of even traces (0 04%) of 
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Na2COs increases the solvent action, and this 
IS further rapidly increased by an increase in 
the amount of Na2COii Na2C084-Aq con- 
taining 1% Na2C03 dissolves about 10 times 
as much as pure HoO, i e about 35 mg per 
hoitr 

The above is also the case with KOH+Aq, 
but m even greater degree KOH+Aq con- 
taming 0 025% KOH dissolved three times as 
much as pure H2O 

(NH4)2C03+Aq has about the same action 
as H2O 

With NH40H+Aq (9% NHa) 7 mg de- 
crease for the first hour, and 3 mg afterwards 
was noticed The concentration of the 
NH40H+Aq was apparently without effect 
The addition of Nfl4Cl decreases the solv- 
ent action of H2O proportionately to the 
amount added, but with new flasks large 
amounts are dissolved 
With NH4C1+Aq (7%NH4C1) 4 2 mg were 
dissolved m the first hour, and the amount 
dissolved gradually decreased to null after 24 
hours on account of the hberation of HCl by 
the decomp of NH4CI 
NaCl, KCl, KNOs, and Na2S04 show a 
similar behavioui to that of NH4CI 

Na2HP04+Aq contammg 0 4% Na2HP04 


has SIX times the solvent action of pure H2O 
but the action is not mcreased by further 
concentration 

In general, those salts the acids of which 
form insol Ca salt^ as Na2C08, Na2S04, 
Na2HP04, (NH4)2C204, mcrease the solvent 
action of H2O, and this effect is greater the 
more concentrated the solution KCl, 
KNOs, NH4CI, and CaCL decrease the effect, 
and the stronger the solution the less is the 
action 

All Na glass with approximately the above 
composition has the same power of resistance 
against H2O, Bohemian K glass shows a 
greater resistance, especially against acids 
(Emmerhng, A 160 257 ) 

Action of various reagents on hard Bohemian 
glass 100 ccm substance dissolved mg 
glass m 6 days at 100° 


H2O 10 0 

H2S+Aq 8 7 

Dll (NH4)2S+Aq 52 5 
Cone rNH4)2S+Aq 47 2 
Cone NH40H+Aq 42 5 
Dll NH40H+Aq 7 7 
]SrH4SH+Aq 51 2 


(Cowper, Chem Soc 41 254 ) 


Action of vanous solutions on glass of different composition (The figures denote decrease 
m weight m mg of a 100 ccm flask ) 



Tune 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

H20 

5 hrs 

62 

31 

29 

17 

13 

9 

7 

7 

5 

4 

HsSOi+Aq (26% H2SO4) 

3 


43 

35 

8 

7 

6 

5 

5 

5 

3 

HCl+Aq (12% HCl) 

3 

85 


27 

4 

2 

1 

1 

1 

0 

0 

NH40H+Aq (10% NH,) 

3 “ 



62 

11 

8 

7 

7 

6 

5 

5 

NajHPOi+Aq (12% NajHPOi) 

3 



81 

64 

40 

35 

34 

30 

15 

12 

NasCOa+Aq (2% NajCO,) 

3 

283 

160 

130 

124 

50 

45 

42 

42 

26 

25 


Composition of above varieties of glass 



1 

2 

3 

4 

5 

6 

7 

8 1 

9 

10 

S1O2 

76 22 

74 09 

76 39 

68 56 

74 48 

74 69 

66 75 

74 12 

77 07 

74 40 

AI2O3 


0 40 

0 50 

1 85 

0 50 

0 45 

1 31 

0 50 

0 30 

0 70 

CaO 

4 27 

5 85 

5 50 

7 60 

7 15 

7 85 

13 37 

8 55 

8 10 

8 85 

K2O 


7 32 

4 94 

2 24 

6 64 

8 64 

05 50 

4 86 

3 75 

4 40 

NaaO 

19 51 

12 34 

12 67 

19 75 

11 23 

8 37 

3 07 

11 97 

10 78 

11 65 


It is seen that glass which resists the attack 
of H2O also resists acids and alkalies, and that 
the relative resistance of all varieties to any of 
the solutions is the same Therefore the 
action of H2O may be accepted as a entenon 
for judgmg of the resistance of a glass to all 
solvents Glass No 10, m which the molecu- 
lar ratio of Si02 CaO K20(Na20) is 8 1 1 5, is 
recommended as best suited for chemical 
uses (Weber and Sauer, B 25 70 ) 

Myhus and Forster (B 26 97) recommend 
a glass m which the molecular ratio of 
S1O2 CaO K2O (Na20) is 7 2 1 1 1 as the 
best smted for chemical apparatus 


In an exhaustive research on the action of 
aqueous solutions on glass, which cannot be 
given in full on account of its great length, 
the following conclusions are reached — 

1 Solutions of caustic alkahes act on glass 
much more strongly than H2O, dissolvmg all 
the constituents ot the glass — that is, the glass 
as such Very dilute solutions form an ex- 
ception 

2 Ol the caustic alkalies, NaOH+Aq has 
the strongest action, then come KOH, 
NH4OH, and Ba02H2+Aq m the order 
named 

3 Increase m temperature mcreases the 
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strength of the attack of alkahes very con- 
siderably 

4 At high temperatures, the ease with 
which glass is attacked mcreases at &st 
rapidly with the concentration of the alkah, 
but afterwards more slowly 
^ 5 At ordmary temperatures very concen- 
trated alkali solutions have less action on 
glass than dil solutions 

6 Solutions of pure alkalies, if not too 
cone , act less on glass than when contamin- 
ated with small amounts of S 1 O 2 

7 Alkali carbonates +Aq attack glass 
much more than H 2 O, even when they are 
very dilute The action corresponds less to 
that of the caustic alkahes than to that of 
other salts With equivalent concentration, 
Na 2 COs+Aq has a stonger action than K 2 CO 8 
-f-Aq 

8 The action of salt solutions on glass is a 
compound one, dependmg both on the con- 
centotion and the kind of salt dissolved, and 
IS made up of the action of the H 2 O and the 
salt m solution 

9 Each kmd of attack is differently m- 
fluenced by the composition of the glass 

10 Solutions of those salts, the acids of 
which form insol Ca salts, have a stronger 
action than H 2 O, and the action increases 
with the concentration 

11 Solutions of those salts, the acids of 
which form sol Ca salts, have less action 
than H 2 O, and the action decreases with the 
concentration (Forster, B 25 2494 ) 

Data on this subject published since the 
first edition of this work have not been con- 
sidered 


C 4 B 6 GI 6 Stable m air 
Easily sol m mineral acids, cone and dil 
(Lebeau, C R 1898, 126 1349 ) 


Glttcmum bromide, GIBr 2 

Sol m H 2 O with evolution of much heat 
(Wohler ) 

Sol m abs alcohol (Lebeau, A ch 1899, 
(7) 16 484 ) 


Glucmum carbide, GI 2 C 
Decomp by H 2 O Slowly attacked by 
cold or hot cone HCl and HNOs Gradu- 
ally but completely sol m dil acids (Le- 
beau, A ch 1899, (7), 16 476 ) 

GIC 2 Not easily decomp bv strong acids 
Easily sol with decomp m dil acids 
(Lebeau, C R 1895, 121 497 ) 


Glucmum chloride, GICI 2 
Anhydrous Fumes and dehquesces in air 
Sol m H 2 O with hissmg and evolution of 
much heat Easily sol m alcohol 
Insol in hquid NH 3 (Gore, Am Ch J 
1898,20 828) 

Sol m alcohol and ether SI sol m CeHs, 
CHCls, CI 4 and CS 2 (Lebeau, A ch 1899, 
(7) 16 493 ) 

Insol in acetone (Naumann, B 1904, 
37 4329) 

-f 4 H 20 Very hydroscopic 
Easily sol m H 2 O and in alcohol (Mie- 
leitner, Z anorg 1913, 80 73 ) 


Glucimc acid 


Potassuun glucmate, K 2 GIO 2 
Very deliquescent Sol m H 2 O and acids 
(Kruss and Moraht B 23 733 ) 


Glucmum (Berylhum), G 1 
Not attacked by hot or cold H 2 O Sol in 
cold dll HNOs+Aq (Wohler, Pogg 13 
577 ) 

Sol only in boiling cone HNOs-pAq 
(Debray, A ch (3) 44 5 ) 

Sol in dll HCl+Aa dil and cone H 2 S 04 -f- 
Aq, and KOH+Aq, but insol in NH 40 H-i- 
Aq (Wohler, Debray ) 

Sol in hot HCl, hot cone HNO 3 , and hot 
cone H 2 SO 4 (Lebeau, A ch 1 S 99 , (7) 
16 474 ) 


Glucmum chlonde ammonia, GICI2, 4 NHs 
(Mieleitner, Z anorg 1913, 80 73 ) 


Glucmum chlonde lodme inchlonde, 

2ICI3, GICI 2 + 8 H 2 O 

Hygroscopic (W( inland, Z anorg 1902, 
30 140) 


Glucmum ferric chlonde, GICI 2 , FeCL+H O 
Decomp by H 2 O (Neumann, A 244 
329) 


Glucmum mercuric chloride, GICI 2 , SHgCLd- 
6 H 2 O 

Sol in H 2 O (Atterborg, B 6 1288 ) 


Glucimum azoimide, GIN 3 
Decomp by hot H2O 
1898, ( 2 ), 68 292 ) 


(Curtius, J pr 


Glucmum borocarbide, 3 GI 2 C, BeC 


Insol m H 2 O 
especially HNO 3 
16 481 ) 


Easily sol m mineral acids 
(Lebeau, A ch 1899, (7) 


Glucmum thallic chloride, SGICL, 2TICI3 
Cryst from HCl solution (Neumann, A 
244 348 ) 

Glucmum stannic chlonde 
See Chlorostannate, glucmum 
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Glucuiimi fluonde, basic, 2G10, 5 GIF 2 
Sol in H 2 O (Lebeau, A ch 1899, (7) 16 
484) 

Glucmtun fluonde, GIF 2 
Deliquescent Sol m H 2 O Insol m 
anhydrous HF Sol in alcohol (Lebeau, 
C R 1898,126 1421 ) 

Sol in H 2 O m all proportions Sonaewhat 
sol m abs alcohol Easily sol m 90% al- 
cohol, also m a mixture of alcohol and ether 
Insol m anhydrous HF (Lebeau, A ch 
1899, (7) 16 484 ) 


Glucmum potassium fluonde, GIF 2 , KF 
SI sol in H 2 O (A-^dejew ) Much more 
sol m hot than cold H 2 O (Berzehus) 

GIF 2 , 2KF Sol m about 50 pts H 2 O at 
20°, and 19 pts boilmg H 2 O (Marignac ) 

Glucmum sodium fluonde, GIF 2 , 2NaF 
Sol m 34 pts H 2 O at 100°, and 68 pts at 
18° (Marignac ) 

Glucmum hydroxide, GIO 2 H 2 
Easily sol in acids Sol in H2S08-fAq 
Sol m C024-Aq, 100 com sat C02+Aq 
dissolve 0 0185 g GIO (Sestmi, Gazz ch 
It 20 313 ) 

Also sol m KOH, NaOH, NH4OH, or 
(NH 4 ) 2 C 08 +Aq^ especially when freshly pre- 
cipitated, also m Na 2 COs, or K 2 C 08 +Aq 
(Debray ) 

Insol m NH40H-hAq contaimng NH4CI+ 
Aq 

Very si sol m Li2C08+Aq (Gmehn ) 

Sol m H 2 S 04 +Aq (Berthier ) 

Sol m Ba 02 H 2 +Aa, from which it is pptd 
by NH 4 salts, but not by boihng Sol in 
boihng NH 4 C 1 -|-Aq when freshly pptd 
Sol mNH 4 F-}-Aq (Helmholt, Z anorg 3 
130) 


Solubihty of GIO 2 H 2 in NaOH-f-Aq 


G Na m 20 ccm 

G Gl m 20 ccm 

0 3358 

0 0358 

0 6717 

0 0882 

0 8725 

0 1175 

1 7346 

0 2847 


(Rubenbauer, Z anorg 1902, 30 334 ) 


When glucmum hydroxide is treated with 
alkali, more dissolves at first than corresponds 
with the true equihbrium under the prevail- 
mg conditions, for such solutions spontane- 
ously deposit more or less glucmum hydrox- 
ide accordmg to the concentration (Ruben- 
bauer ) 


Solubihty of freshly pptd GIO 2 H 2 m NaOH + 
Aq at room temperature 


milhmols Na per 1 

G GIO dissolved m 1 1 

649 

3 6 

540 

2 92 

540 

2 53 

483 

1 69 

383 

1 64 

388 

1 53 

386 

1 45 

390 

1 24 


In the first two cases the values were ob- 
tained by addmg to GICL+Aq at 0°, ice cold 
NH4OH and treatmg the ppt with NaOHH- 
Aq In the remaimng cases by dissolvmg 
basic GlCOs m HCl and pourmg mto NaOH+ 
Aq (Haber, Z anorg 1904, 38 386 ) 


Solubihty of GIO 2 H 2 , which is one week old> 
m NaOH-fAq at t° 


NaOH 

t° 

G GIO m 1 1 

H-N 

20-23° 

0 060 

1-N 

20-23° 

0 170 

2-N 

20-23° 

0 570 


5(>-5a° 

0 080 

1-N 

50-53° 

0 230 

2-N 

50-53° 

0 900 

H-N 

100° 

0 080 

1-N 

100° 

0 290 

2-N 

100° 

1 020 

(Haber ) 


Solubihty of GIO 2 H 2 

m NaOH+Aq at 25“ 

G mols 

Na 

GI 

0 268 

0 0330 

0 318 

0 0492 

0 446 

0 0841 

0 526 

0 089 

0 563 

0 101 

0 801 

0 143 

0 854 

0 202 


(Wood, Chem Soc 1910, 97 884 ) 


Insol m NH 40 H+Aq and in alkyl amines 
(Renz, B 1903, 36 2753 ) 

Sol in GlS 04 +Aq (Parsons, J phys 
Chem 1907, 11 658 ) 

A form msol m acids and alkalies can be 
obtained by sufficiently long heating in boil- 
ing HA Na^COs+Aq, NH 40 H+Aq, or 
solutions of NaOH or KOH so dil that the 
GIO 2 H 2 is either msol or very si sol therein 
(\anOordt, C C 1906,1 108 ) 

100 ccm of glycerme+Aq containing about 
60% by vol of glycerine dissolve 0 1 g GIO 
TMuller, Z anorg 1905, 43 322 ) 

Contains VSH 2 O (Schaffgotsch) , V 8 H 2 O (At- 
terberg) 
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Solubility of GIO 2 H 2 , which has been boiled with alkah in various solvents 


Alkali used 

Time 

Solvent 

Solubility 

10 -N NaOH 

2H hrs 

0 lOfr-N NaOH 

Imol GIO 2 H 2 331 mole NaOH 



0 39-N NaOH 

1 mol GIO 2 H 2 183 mole NaOH 



0 97-N NaOH 

1 mol GIO 2 H 2 91 8 mole NaOH 



2 0-N NaOH 

1 mol GIO 2 H 2 49 mole NaOH 



2 Q-N NaOH 

1 mol GIO 2 H 2 49 mole NaOH 

NaOH 

Long time 

10-N K 3 CO 2 

Insol 

NaOH 

2 hrs 

Dll HCl 

SI sol 



Hot cone HCl 

Slowly sol 



Dll acetic acid 

Almost msol 

KOH 

Till flocculent 

l-N KOH 

Insol 


ppt appeared 





1-N NaOH 

tt 



Warm dil HCl 

Sol 

J^N NaaCOs 1 

3 hrs 

1-N NaOH 

Easily sol 



Dll HCl 


r NaaCOs for 

3 hrs and 



■j then Vior"N Na 2 C 03 




[ for 

4 hrs ! 





1-N NaOH 

SI sol 



Dll HCl 

Slowly sol 

J^N K 2 CO 3 

6 hrs 


Insol 

10-N K 2 CO 3 

Short time 

1-N NaOH 

Easily sol 



Cold 10 -N K 2 CO 3 

Very slowly sol 

NH 4 OH 

5 hrs 

J4-N NaOH 1 

Very si sol 


(Haber ) 


Glucmum iodide, GII 2 

Sol in H 2 O with evolution of much heat 
(Wohler ) 

Decomp m moist air and by H 2 O 
Sol m abs alcohol Insol in most neutral 
organic solvents, as benzene, toluene, etc 
(Lebeau, C R 1898, 126 1273 ) 

Insol in CgHg, CvIIs and oil of turpentine 
Easily sol in C 82 Sol in anhydrous alcohols 
without evolution of heat (Lebeau, A eh 
1899, (7) 16 490 ) 

Glucmum iodide ammonia, 2 GII 2 , SNHs 
Ppt (Lebeau, A ch 1899, (7) 16 492 ) 

Glucmum oxide, GIO 

Crystalhne Insol m acids except cone 
H2SO4 (Ebelmen, C R 32 710 ) 
Amorphous Absolutely insol in H 2 O 
The higher the temp to which the substance 
has been heated the more msol is it in acids 
Insol in NH 40 H-f Aq or (NH 4 ) 2 C 08 -f-Aq 
Insol in cone NH 4 C 14 -Aq, or KOH, and 
NaOH-f-Aq (Rose ) 

When obtained by ignition of GISO4, it is 
venr slowly but completely sol m HCl, and 
H 2 S 04 +Aq (Rose ) 

Insol in hydracids Sol m cone H 2 SO 4 
(Lebeau, C R 1896, 123 819 ) 

Insol in liquid NH3 (Gore, Am ch J 
1898, 20 828 ) 


Glucmum peroxide basic, 2 GIO 2 , 3G10 
+8J^H20 (Komarovski, Chem Soc 
1913, 104 (2) 707 ) 

Glucmum oxybromides 
Sol m H 2 O if three or less equivalents of 
base are present to one of acid, msol if more 
of the base is present (Ordway, Am J Sci 
(2) 26 207 ) 

Glucmum oxychloride, GI2OCI3 = GIO, GICL 
Insol m H 2 O 

3G1C1, 2 GIO+ 2 H 2 O (?) Sol m H 2 O 
(Atterbcrg ) 

GICI2, 3 G 10 + 3 H O (?) Sol m H2O, but 
solution soon becomes cloudy and deposits a 
fine ppt By boilmg the solution it is decomp 
into above salt, and GICI2, 12G102H2“f 
IOH2O, which IS msol in H2O, decomp into 
GIO2H2 by washing Sol m acids (Atter- 
beig ) 

Glucmum oxyfluonde, 5 GIF 2 , 2G10 
Readily sol in H 2 O (Lebeau, C R 1898, 
126 1419) 

Glucmmn phosphide 
Decomp byH20 (Wohler) 

Glucmmn selemde 
SI sol in H 2 O (Berzehus ) 
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Glucmmn siilphide 

Slowly sol without decomp m H2O, but 
easily decomp by acids (Wohler) 

Gold, Au 

Gold which has been pptd from AuCUH- 
Aq by F^04 is si sol m HCl (Awerkiew, 
Z anorg 1909, 61 10 ) 

Not attacked by H2O Insol m HNOs or 
HCl+Aq Easily sol m aqua regia or any 
mixture evolvmg Cl or Br Sol m selemc 
acid, or antunomc acid+Aq, less easily m 
arsemc acid+Aq Sol m mixtures of HCl 
and mtrates, or HNOs and chlorides, also m 
(NaCl+KN03+K2Al2(S04)4)+Aq (?) Insol 
m H2SO4, except m presence of KMn04, 
HNOs, or HIO3 Sol m a solution of I m 
ether m direct sunlight 
Sol m solutions of feme, and cupnc salts 
Sol m HCl+Aq containing H2Cr04, 
H2Mn04, H2Se04, HsAsO^orPeCL (Wurtz) 
Attacked by fummg HCl (sp gr 1 178) at 
ord temp m direct hght, especially m the 
presence of a trace of MnCl2, but not attacked 
in the dark even m the presence of this bait 
(Berthelot, C B 1904, 138 1298 ) 

100 cem hot cone HCl dissolve 0 008 g 
yellow Au powder m 4 hours (Hannot and 
Raoult, C R 1912, 156 1086 ) 

Upon boilmg 25 and 50 cc HCl+Aq (sp 
gr 1 178), dll to 125 cc with 250 mg sheet 
Au ^/s m square, 0 009 in thick, weighing 
250 mg for several hours, there was no loss 
of weight of Au (McCaughey, J Am Chem 
Soc 1909,31 1263) 

From 5 g finely divided ordinary yellow 
gold, 100 cc HNOs of 22° B dissolve 0 002 g 
in 2 hrs 

100 CO HNOs of 32° B dissolve 0 0119 g 
m 2 hrs 

100 cc HNOs of 36° B dissolve 0 028 g 
m 2 hrs 

100 cc HNOs monohydrate dissolve 0 076 
g in 2 hrs (Hannot and Raoult, C R 1912, 
166 1085 ) 

From 5 g brown gold 
100 cem HNOs of 22° Baume dissolve 
0 006 g m 2 hrs 

100 cem HNOs of 32° Baume dissolve 
0 039 g in 2 hrs 

100 cem HNOs of 36° Baume dissolve 
0 078 g m 2 hrs 

100 cem HNOs monohydrate dissolve 1 540 
g m 2 hrs (Hannot and Raoult ) 

SI sol m boihng HNO3 (sp gr =142) 
The solution deposits Au by standing several 
days (Dewey, J Am Chem Soc 1910, 32 
320) 

Best composition of aqua regia for dissolv- 
mg Au IS 200 cc HCl (sp gr 1 1946) 45 cc 
HNO3 (sp gr 1 4) and 245 cc H2O 1 pt 
Au IS sol m 43 pts of such a mixture 
(Ih*iwoznik, C C 1910, II 1743 ) 

Sol m 1 pt HNOs +4 pts HCl as repre- 
sentmg the most economical mixture (Fri- 
woznik, Chem Soc 1911, 100 (2), 484 ) 


Easily sol in mtrosulphomc acid from sul- 
phuric acid manufacture, when mixed with 
equal parts cone HCl+Aq (Borntrager, 
Reo anal Ch 1887 741 ) 

Sol m hot cone H2SO4 m the presence of 
Mn02, Mn208, Mn 304 , Pb02, Pb203, Pb304, 
CrOs, Cr04 and N12O3 Solution also takes 
place slowly m the cold Sol m hot H2SO4+ 
iCMn04 Slowly sol m cold, more rapiiy m 
hot H0SO4+HNO3 (Lenher, J Am Chem 
Soc 1904, 26 550 ) 

Sol m a hot solution of crystallme tellunc 
acid m H 2 SO 4 or HsP04 
Sol m hot H8PO4 m the presence of Mn02, 
MnaOs, Mn804, the higher oxides of lead, 
CrOs, chromium tetr oxide and mckelic 
oxide Solution takes place more slowly m 
the cold Sol in hot H8PO4 m the presence 
of KMn04 Slowly sol m a cold, more 
rapidly sol m a hot mixture of H 3 PO 4 and 
HNOs 

Sol m hot arsemc acid m the presence of 
MnOs, MnsOs and Mns04 (Lenher, J 
Am Chem Soc 1904, 26 550 ) 

Gold leaf is not attacked by cold cone 
H2Se04, when completely free from halogens, 
but is dissolved by cone H2Se04 at 300° 
(Lenher, J Am Chem Soc 1902, 24 354 ) 


Solubility of thm sheet Au in HCl solution 
of non alum 


Time 

Mg Au dissolved 

hours 

Ig Fe 

1 g Fe 

2 g Fe 

2 g Fe 


25 cc HOI 

50 cc HCl 

25 cc HCl 

50 CO HCl 

Temp 38-43° 

16 

1 00 

1 30 

1 08 

1 47 

22 

1 12 

1 55 

1 20 

1 81 

40 

1 52 

2 15 

1 82 

2 75 

46 

1 71 

2 34 

2 02 

2 95 

64 

1 96 

3 10 

2 60 

3 79 

7? 

2 12 

3 30 

2 S3 

4 05 

89 

2 32 

3 65 

3 22 

4 65 

100 

2 40 

3 76 

3 38 

4 81 

113 

2 45 

3 95 

3 51 

5 12 

124 

2 60 

4 09 

3 63 

5 39 

161 

2 78 

4 36 

3 95 

5 96 

185 

2 90 

4 49 

4 11 

6 22 


Temp 98-100° 


1 ! 

1 13 

0 78 

1 16 

1 27 

2 

1 99 

1 74 

2 56 

2 86 

4 

3 46 

3 31 

4 55 

5 06 

16 

10 09 

11 37 

13 15 

15 56 

20 

12 20 

13 72 

15 59 

19 41 

24 

14 37 

16 49 

17 96 

23 29 

36 

17 38 

23 27 

22 07 

31 73 

42 

18 79 

26 30 

24 62 

35 29 

54 

20 94 

31 39 

29 49 

42 11 

69H 

21 64 

33 12 

30 64 

44 43 
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The solution contained the given amounts 
of Fe as jron alum, the sp gr of the HCl 
was 1 178, and the solutions dduted to 125 cc 
(McCaughey, J Am Chem Soc 1909, 31 
1263) 

The solvent action of feme salt occurs 
even m presence of a ferrous salt, but de- 
creases with mcrease of concentration of 
ferrous salt (McCaughey ) 


Solubility of thm sheet Au in HCl solution 
of CuCL 



Mg Au dissolved 

hours 

1 g Cu 

1 g Cu 

2 g Cu 

2 g Cu 


25 cc HCl 

50 cc HCl 

25 cc HCl 

50 cc HCl 

Temp 38-43° 

19 

0 03 

0 26 

0 05 

0 39 

25 

0 09 

0 36 

0 05 

0 54 

43 

0 10 

0 54 

0 14 

0 94 


0 12 

0 bl 

0 15 

1 07 

66>^ 

0 11 

0 76 

0 17 

1 40 

78 1 

0 14 

0 87 

0 22 

1 58 

91 

0 14 

0 92 

0 24 

1 75 

102 

0 16 

1 02 

0 27 

1 90 

139 ' 

0 18 ! 

1 34 

0 32 

2 45 

163 

0 23 

1 60 

0 39 

2 84 

Temp 98-100° 

1 

0 15 

0 34 

0 17 

0 46 

4 

0 55 

1 23 

0 55 

1 35 

16 

1 34 

5 00 

2 12 

8 80 

20 

1 63 

6 5^ 

2 78 

11 86 

26 

2 17 

9 13 

3 59 

15 70 

38 

3 13 

13 9S 

5 07 

1 23 14 

43 

3 61 

lb 54 

5 77 

26 62 

48 

4 07 

19 26 

b 26 

1 30 80 

60 

4 82 

2b 37 

7 47 

1 30 09 


Conditions tht biinc is ibuvt foi HCI-J- 
iron alum (McCa-ughey ) 


Fmely powdered gold is sol in cone HCl 
m the presence of alcohol, etc 

0 0302 g Au IS sol in 100 cc HCl+lOOcc 
CH3OH 

0 0230 g Au IS sol m 100 cc HCl-l-lOOcc 
CHCI3 

0 0066 g Au IS sol in 100 cc HCl -f- 100 cc 
C2H5OH 

0 0190 g Au is sol m 100 cc HCl +100 cc 

CsHiiOH 

0 0125 g Au IS sol in 100 cc HCl +50 cc 

CCl3CH(OH)2 

(Awerkiew, C C 1908, II 1566 ) 


Solubility of Au which has been pptd from 
AuCla+Aq by various precipitants m 
HCl+formaldehyde 


HCHO 

HCl 

Au dis 

Au used was 

(40%) 

(1 19) 

sol\ ed 

pptd from 
AuCla+Aq bv 

cem 

com 

g 

150 

150 

0 0007 

FeS04 

100 

100 

0 0006 

et 

125 

25 

0 0008 

tt 

100 

200 

0 0009 

sugar 

150 

150 

0 0003 

oxalic acid 

250 

250 

0 0002 

tc 

500 

500 

0 0008 

FeS04 

100 

500 

0 

oxahe acid 

100 

200 

0 0004 

it 

100 

200 

0 

cc 

150 

300 

0 0006 

sugar 

250 

125 

0 001 

150 

75 

0 0013 

FeS04 

100 

200 

0 0008 

cc 

100 

200 

0 0006 

HCHO 

100 

100 

0 0005 

a 

180 




360 



FeS04 

360 



sugar 

209 



FeS04 


In the last four cases the solubihty was 
determined at the ordmary temp , in th.e 
first sixteen the gold was boiled with the 
mixture of HCl and ECHO 

(Awerkiew, Z anorg 1909, 61 3 ) 


Solubility of Au in boding HC1+ 
paraformaldehyde 


(CH20)3 

g 

HCl 
(1 19) 

Dissolved 
Au g 

Au used was 
pptd from 
AuCU+Aq b\ 

5 

25 

0 0005 

FeS04 

5 

25 

0 0004 

oxalic acid 

25 

125 

0 006 

sugar 

20 

400 

0 0024 

CHOH 

20 

400 

0 0034 

CHsOH 

20 

400 

0 003 

it 

20 

400 

0 0065 

sugar 

20 

400 

0 0044 

formic acid 

20 

400 

0 0005 

tt 

40 

400 

0 001 

CH3OH 

20 

300 

0 0024 

FCSO4 

20 

300 

0 003 

it 

10 

200 

0 0008 

CHsOH 

10 

200 

0 0006 

oxalic acid 

60 

120 

0 0015 

FeS04 


(Awerkiew ) 
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Solubility of Au in boiling HCl+methyl 
alcohol 


CHsOH 

(99%) 

com 

HCl 
(1 19) 
com 

DLssolved 
Au g 

Au used was 
pptd from 
AuCls+Aq by 

100 

100 

0 0302 

FeS04 

150 

150 

0 0043 

oxalic acid 

150 

150 

0 028 

sugar 

25 

25 

0 001 

CH 4 OH 

50 

50 

0 0002 

oxahc acid 

50 

50 

0 0005 

CHsOH 

50 

50 

0 0002 

oxalic acid 

50 

50 

0 0015 

FeS04 

50 

50 

0 002 

tt 

100 

100 

0 0009 

oxalic acid 

500 

500 

0 0128 

FeS04 

1000 

1000 

0 0281 

tt 

50 

100 

0 0084 

tt 

100 

200 

0 0006 

tt 

100 

300 

0 

tt 

75 

25 

0 005 

HCOH 

90 

30 

0 005 

tt 

75 

25 

0 0014 

tt 

80 

20 

0 0005 

tt 

100 

50 

0 0018 

FeS04 

100 

50 

0 0008 

CHsOH 

50 

200 

0 001 

tt 


(Awerkiew ) 


Solubility of Au in boiling HCl+ethyl 
alcohol 


CaHsOH 

(95%) 

ccm 

HCl 
(1 19) 
com 

Dissolved 
Au g 

Au used was 
pptd from 
AuCla+Aq by 

25 

50 

0 0006 

FeS04 

100 

200 

0 0111 

ft 

200 

400 

0 0017 

tt 

150 

50 

0 0003 

sugar 

100 

300 

0 0004 

tt 

100 

100 

0 0015 

tt 

200 

200 

0 0055 

C 2 H 2 OH 

250 

250 

0 0021 

sugar 

300 

300 

0 0197 

FeS04 

1000 

1000 

0 007 

CHsOH 

150 

150 

0 008 

tt 


(Awerkiew ) 


Solubility of Au in boiling HCl+amyl 
alcohol 


CsHiiOH 

g 

HCl 
(1 19) 

e 

Dissolved 
Au t 

Au used was 
pptd from 
AuCls-f-Aq by 

100 

100 

0 019 

FeS04 

100 

200 

0 0048 

tt 

150 

150 

0 0024 

sugar 

100 

100 

0 0027 

tt 

150 

50 

0 0032 

tt 

300 

100 

0 0023 

FeS04 

200 

200 

0 0067 

CbHuOH 

500 

500 

0 028 

FeS04 


(Awerkiew ) 


Solubihty of Au m 

boihng HCl+phenol 

CeHfiOH 

g 

HCl 
(1 19) g 

Dissolved 
Au g 

Au used was 
pptd from 
AuCls+Aq by 

10+25 

100 

0 001 

CeHsOH 

10 

40 

0 0004 

ox^c acid 

20 

50 

0 0003 

tt 

25 

100 

0 0005 

FeS04 

25 

150 

0 

HCOH 

50 

200 

0 0005 

tt 

25 

250 

0 0005 

FeS04 

25 

250 

0 0012 

tt 


(Awerkiew ) 


Solubihty of Au m boilmg HCl+chldroform 

CHCI 3 

g 

HCl 


Au used was 

(1 19) 

g 

Dissolved 
Au g 

pptd from 
AuCls+Aq by 

50 

100 

0 0009 

FeS04 

100 

100 

0 023 

tt 

100 

100 

0 0017 

tt 

150 

50 

0 0012 

tt 

200 

400 

0 0024 

sugar 

250 

250 

0 002 

300 

300 

0 0106 

tt 


(Awerkiew ) 


Colloidal gold is sol m dil alkahes (Paal, 
B 1902, 36 2236 ) 

Rather quickly sol in 10-15% solution 
I in KI+Aq 

^ Very slowly sol in 5% solution of I in KI + 

Scarcely sol in more dil solution of I m 
KI-fAq 

Easily sol in 10% NH 4 I+I Less easily 
sol m 5% NH 4 I+I (Dormg ) 

Sol in cold Na 2 S+Aq when Na 2 S is present 
m proportion of 843 pts Na 2 S to 1 pt Au 
(Becker, SiU, Am J (3) 33 199 ) 

In finely divided state Au is sol m boiling 
KCN+Aq Not attacked by boiling HgCL 
+Aq (Vogel, J pr 20 366 ) 


Solubility of Vii (disks) m KCN+Aq with 

(A) oxygen passed through solution, and 

(B) agitated with oxygon 


% KCN 

g All dissolved in 24 hours 

A 

B 

1 

0 00845 

0 0187 

5 

0 01355 

0 0472 

20 

0 0115 

0 0314 

50 

0 00505 

0 108 


(Maclaurm, Chem Soc 1893, 63 729 ) 


The solution of Au in KCN+Aq is es- 
sentially hastened by sunhght (Caldecott, 
Proc Chem Soc 1904, 20 199 ) 
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The presence of oxygen is necessary for 
the solution of Au in HCN+Aq The rate 
of solution of Au m KCN+Aq vanes 
the strength of the solution, being small for 
cone solutions, increasmg as the solution 
becomes more dilute, reaching a maximum at 
0125% KCN, and then agam dunmishmg 
(Maclaurm, Chem Soc 1895, 67 211 ) 


Solubihty of Au (strips) m dil KCN +Aq 


% KCN 

Mg Au dissolved m 24 hours 

0 

0 010 

0 0005 

0 043-0 07 

0 001 

0 10-0 23 

0 0016 

0 16 

0 002 

0 44 

0 00325 

1 77 

0 004 

4 29 

0 008 

48 43 

0 016 

74 96 

0 0325 

150 54 

0 065 

168 12 


(Christy, Elektrochem Z 1901, 7 205 ) 


Fmely divided metalhc gold is completely 
sol at the ord temp m solutions of potas- 
sium ferrocyamde Solution takes place 
very slowly even when the potassium ferro- 
cyamde solution IS boihng (Beutel, Z 
anorg 1912,78 158) 

Sol m RbClJ+Aq (Erdmann, Arch 
Pharm 1894. 232, 30 ) 

Not attacked by FeCL+Aq when air is 
excluded but very energetically attacked m 
presence of HCl and oxygen (Mcllhmey, 
Am J Sci , 1896, (4), 2 293 ) 

Not attacked by several days heatmg 
with SOCI 2 at 150° At 200° there is si 
action in 10 days' (North, J Am Chem 
Soc 1912, 34 892 ) 

SO 2 CI 2 in excess dissolves pulverulent Au 
by several hours heating at 160° (North, 
BuU Soc (4), 9 647 ) 

Sol in PCls (Baudrimont, A ch (4) 2 
416) 

Easily sol in acid solutions of thiocar- 
bamide especially in presence of suitable 
oxidizing compounds (Moir, Chem Soc 
1906,89 1345 ) 

Gold arsemde, AuAs 

H2O or alcohol slowly extracts As, HNO3-I- 
Aq converts into Au and H 8 ASO 4 Sol in 
aqua regia Not attacked by cold, decomp 
by hot cone H 2 SO 4 (Tivoli, C C 1887 778, 
J B 1887 610 ) 

Gold bismuthide, AU 2 B 1 
Mm MaUomte Sol in aqua regia 

Aurous bromide, AuBr 
Insol in H 2 O (Thomsen, C C 1860 
606) 


Insol m H2SO4 

Sol m NH 40 H+Aq with decomp 
Decomp by HBr and KBr+Aq Sol m 
KCN 4-Aq without decomp Slowly decomp 
by alcohol, ether, acetone and moist CHCls 
(Lengfeld, Am Ch J 1901, 26 325 ) 

Gold (auroatme) bromide, Au 2 Br 4 
Not dehquescent H 2 O or ether dissolves 
out AuBrs (Thomsen, C C 1860 606 ) 

Does not exist (Kruss, B 20 640 ) 
Existence is mamtamed by Petersen (J 
pr (2) 46 334 ) 

Aiinc bromide, AuBrs 
Not dehquescent Slowly sol mHaO, more 
readily in ether 

Can be recryst from AsBrs, SbBrs, TiBra 
or SnBr 2 (Lmdet, Bull Soc 1886, (2) 46 
149) 

Sol m methyl acetate (Naumann, B 
1909,42 3790) 

Aurous phosphorus inbromide, AuBr, PBrs 
Decomp by H 2 O (Lmdet, J pr (2) 32 
494) 

Aunc phosphorus pew^abromide, AuBrs, 
PBrs 

Decomp byHsO (Lmdet) 

Aurous bromide phosphorus ^nchlonde, 
AuBr, PCI, 

Decomp by H 2 O (Lmdet ) 

Aunc praseodymium bromide, 

PrBr,, AuBr8H-10H2O 
Very sol in H 2 O, sol m cone HBr (Von 
Schule, Z anorg 1898, 18 355 ) 

Aurous bromide ammoma, 

AuBr, 2 NH 3 

Decomp by H 2 O and dil HCl 
Sol in aqua regia (Meyer, C R 1906, 
143 281 ) 

Gold carbide, AU 2 C 2 

Ppt Decomp by boihng H 2 O without 
evolution of C 2 H 2 Decomp by HCl with 
evolution of C 2 H 2 (Mathews, J Am Chem 
Soc 1900,22 110) 

Aurous chlonde, AuCl 
Insol in H 2 O, but gradually decomp 
thereby into Au and AuCls (Thomsen, J 
pr (2) 13 341 ) 

Insol in H 2 O and dil HNOs 
Decomp by cone HNOs to Au and AuCls 
Sol in HCl, HBr and in sol of alkah 
chloride and bromides, with decomp 
Decomp by alcohol, ether and acetone 
(Lengfeld, Am Ch J 1901, 26 324 ) 
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Gold (atiric) chlonde, AuCL 
Deliquescent Very sol in H 2 O Sol in 

1 47 pts H 2 O (Abl ) Sol in cone HCl, or 
HNOa+Aq without decomp 

AsCls dissolves about 22% at 160® and 

2 5% at 15® Solubihty in SbCls is about the 
same Much less sol m SnCL or TiCL, 
SnCL dissolvmg 4% at 160° and hardly a 
trace at 0° Very si sol m hot or cold S 1 CI 4 
(Lmdet, Bull Soc (2) 46 149 ) 

SI sol mhquidNHs (Franklin and Kraus, 
Am Ch J 1898, 20 829 ) 

Sol m alcohol with gradual decomp 
(Gmehn) Sol m ether with decomp mhght 
or on long standing Ether esctracts AuCL 
from AuCls+Aq (Proust) Sol m volatile 
oils with gradual decomp 
Sol m ether (Myhus, Z anorg 1911, 70 
207) 

Very sol m ether (Willstatter, B 1903, 
36 1830) 

Completely sol m ether (Frank, C C 
1913 , II 541 ) 

Insol m or decomp by alcohol, ether, GS 2 , 
CeE^ oil of turpentme, pentane, hexane, 
CHCls, CCI4, ethyl mtrate, mtrobenzol, 
ethyl acetate, ethyl propionate and pyri- 
dme (Lenher, J Am Chem Soc 1903, 26 
1138) 

+ 2 H 2 O (Thomsen ) 

Auroaunc chlonde, AU 2 CI 4 
Decomp by H 2 O mto AuCL and AuCl 
(Thomsen, J pr (2) 13 357 ) 

Does not exist (Kruss and Schmidt, J 
pr (2) 38 77 ) 

Existence is mamtained by Christensen 
( J pr (2) 46 328 ) 

Aunc chlonde with MCI 
See Chloraurate, M 

Aunc mtrosyl chlonde, AuCU, NOCl 

Sol in H 2 O with decomp (Sudborough, 
Chem Soc 69 662 ) 

Aurous phosphorus ^nchlonde, AuCl, PCL 
Decomp by H 2 O Sol in about 100 pts 
PCls at 15°, and about 8 pts at 120® Sol m 
AsCls (Lmdet, C R 101 1492 ) 

Aunc phosphorus pe^^^achlor^de, AuCL, PCL 
Decomp by H 2 O Nearly insol in PCI3 
Sol in AsCls (Lmdet ) 

Aurous potassium chlonde, AuCl, KCl 
Decomp by H 2 O or HCl-|-Aq mto KCl, 
KAuCL, and Au (Berzehus ) 

Aunc potassium chlonde 
See Chloraurate, potassium 

Aunc selenium chlonde, AuCL, SeCL 
Decomp by H 2 O Sol m AsCL (Lmdet, 
C R 101 1492 ) 


Gold (aurous) sodium chlonde, AuCl, NaCl 
Insol m H 2 O Sol m alcohol (Meillet, 
J Pharm 3 447 ) 

Formula is 4NaCl, AuCl, AuCls (Jbrgen- 
sen ) 

Aunc sodium chlonde 
See Chloraurate, sodium 

Aunc sulphur chlonde, AuCls, SCI4 
Easily decomp by H 2 O (Lmdet, C R 
101 1492) 

Aurous chlonde ammonia, AuCl, NHs 
Ppt Unstable (Diemer, J Am Chem 
Soc 1913,36 554) 

AuCl, SNHs Decomp by H 2 O and dil 
acids 

Sol m aqua regia Sol m cone H 2 SO 4 
with decomp (Meyer, C R 1906, 143 282 ) 
AuCl, 12NH8 (Meyer) 

Aunc fluonde, AuFs 
Very unstable 

Is mcapable of existence not only m pres- 
ence of H 2 O but under the ordmaiy conditions 
met wuth m the laboratory and m nature 
(Lenher, J Am Chem Soc 1903, 26 1138 ) 

Auric hydroxide, AuOsHs 
Nearly msol m most acids Easily sol m 
very cone HNOs+Aq (Proust), from which 
aU AuOsHs IS separated by dilution (Fremy) 
Extremdy si sol m fuming HNO 3 Sol m 
dll HNOs+Aq when pure (Elruss, A 237 
281) Not attacked by H 8 PO 4 Insol inHF 
Sol m HCl, or HBr+Aq (Fremy) 

Sol m H 2 Se 04 -fAq (Mitscherlich ) 

SI sol m cone H2SO4, somewhat sol m 
HC 2 H 2 O 3 4- Aq (Rose ) 

Nearly msol m cold KOH-f-Aq, but dis- 
solved on boilmg Insol m NH40H+Aq or 
alkali carbonates + Aq (Rose) SI sol m 
boiling CaCh+Aq, NaCl+Aq, BaCL+Aq 
(Pelletier) Sol m NH4CN, and KCN+Aq 
(Himly) 

SI sol m KCl, or NaCl+Aq (Pelletier ) 
Sol in K 4 Fe(CN) 6 +Aq at ord temp 
rapidly on boilmg (Beutel, Z anorg 1912, 
78 154) 

AuO, 0 H=Au 203 , H 2 O (Kruss ) 

Auroaunc hydroxide, Au 302 ( 0 H) 2 = 3 Au 202 
-}-2H20 

Insol m boilmg cone KOH+Aq Decomp 
by cone HCl or HNOs+Aq mto Au and 
AU 2 O 3 , which dissolves (Schottlander, A 
217 336) 

Aurous iodide, Aul 

Insol m cold, decomp by hot H2O, H2SO4, 
HCl, or HNOs+Aq, with separation of Au 
Decomp immediately by ether, more slowly 
by alcohol 
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Partially sol m KI, Pels, or HI+Aq 
(Pelletier) SI attacked by NH4OH, or 
NaCl-j-Aq at 35° (Fordos) Instantly de- 
comp by KOH-f-Aq 

Gold (aunc) iodide, Aula 
Insol in H2O Sol m alkali iodides, and 
HI+Aq Decomp on air or by alkalies 
(Johnston, Phil Mag J 9 266 ) 

Aurous iodide ammonia, Aul, NHa 
Decomp by H2O or dil acids (Meyer, 
C R 1906, 143 281 ) 

Sol m aqua regia 
Aul, 6]SrHs (Meyer ) 

Aurous oxide, AuaO 

Insol m H2O or alcohol Decomp by boil- 
mg with HCl+Aq mto Au and AuCla 
H2SO4, HNOs, or HCaHaOa+Aq do not 
attack Sol in cold aqua regia Sol m HI 
+Aq Sol m KOH, or NaOH-fAq when 
freshly precipitated (Berzehus ) 

Accordmg to Kruss (A 237 281) all hitherto 
prepared AuaO is impure Pure AuaO is sol 
m cold H2O when freshly precipitated, from 
which hydroxide is precipitated by boilmg 
Partly sol in HCl. or HBr+Aq Sol m 
KOH, or NaOH+Aq when freshly precipi- 
tated Not affected by any other acid or 
solvent (Kruss ) 

The so-called solution of AU2O m H2O is 
m reahty a coloidal suspension (Vamno, B 
1905, 38 462 ) 

Aunc oxide, AU2O3 
See Aunc hydroxide 

Auroaunc oxide, AU2O2 
Sol m cold HCl-f-Aq forms insol comp 
withHF (Piat, C R 70 842 ) 

Obtained pure by Kruss (A 237 296 ) 

Gold phosphide, Au4Pfi 
Not attacked by HCl+Aq HNO3 forms 
H3PO4 and leaves undissolved Au (Schrot- 
ter, J B 1849 247 ) 

AuP Decomp on air or with H2O (Ca- 
vazzi, Gazz ch it 16 40 ) 

AU8P4 Readily attacked by aqua regia 
orCL+Aq (Granger, C R 1897, 124 498 ) 

Gold purple (mixture of Au and Sn02) 

Insol in H2O Easily sol m aqua regia 
HCl+Aq dissolves all Sn and leaves Au 
Boihng HNOs+Aq dissolves a little bn 
Insol in boiling KOH+Aq (Berzehus) 
KOH+Aq extracts excess of SnOo, and the 
residue becomes sol in H2O, from which it is 
pptd by NH4C1+Aq (Figuier, A ch (3) 
11 353) 

Sol , when still moist, m NH40H+Aq, but 
insol if it has been dried 
Obtamed in colloidal state in aqueous solu- 
tion containmg 0 58 g Au and 5 41 g Sn02 


in a htre This solution may be concentrated 
without coa^ation The solution is coagul- 
ated by dll HNO3, or HCl+Aq, more easily 
by dll H2S04+Aq, also by KCl, HgCL, 
FeS04+Aq, and many other salts Not 
coagulated by alcohol, but easily when ether 
IS added to the alcohol (Schneider, Z anorg 
6 80) 

Gold (aunc) selemde, Au2Ses 
HNOs+Aq dissolves out Se Sol m aqua 
regia or aJkali sulphides + Aq (Uelsmann, 
J B 1860 90) 

Aurous sulphide, AU2S 
Easily sol m H2O when freshly prepared, 
blit precipitated from aqueous solution by 
HCl, KCl, or NaCl+Aq When dried is 
insol mHsO 

Insol m boihng dil or cone HCl, or H2SO4 
+Aq Easily sol m aqua regia, HCl+Aq 
with KClOs, etc Slowly sol m alkah mono- 
su^hides+Aq Easily sol in polysulphides 

iMol m KOH+Aq Sol m KCN+Aq 
(Kruss, B 20 2369 ) 

Known also in colloidal state m aqueous 
solution containmg 1 74 g AU2S per 1 
(Schneider, B 24 2241 ) 

Aunc sulphide, AU2S3 
Insol m H2O and acids except aqua regia, 
sol m alkah sulphides, or KOH+Aq (Ber- 
zehus ) 

Does not exist (Kruss, B 22 2369), but 
has smee been made by Antony and Luchesi 
((Jazz ch it 20 601) Insol m HCl, or dll 
HNOa+Aq Decomp by cone HNO3, KOH, 
or Na(jH+Aq with separation of Au SI 
decomp by NH40H+Aq Easily sol in 
KCN+Aq, decomp by (NH4)2S+Aq Sol 
in cold Na2S or K2S+Aq, decomp on boil- 
ing (Antony and Luchesi, Gazz ch it 21, 
2 209) 

Insol in ether (Hofmann, B 1904, 37 
246) 

Auroaunc sulphide, AU2S2 

Insol in H2O or acids except aqua regia 
bl sol in cold allcali monosulphides + Aq, 
but easily sol on warming Sol in cold 
polysulpludes + Aq, but less in ammonium 
polysulphide than the other alkali poly- 
sulphides 

Not attacked by cold, but easily sol in hot 
KOH+Aq Sol in K(jN-l-Aq (Hoffmann 
and Kruss, B 20 27-04 ) 

Obtained also in colloidal state in aqueous 
solution contaimng 0 8 g per 1 (Schneider ) 
Insol m Na2S+Aq sat with S (Ditte, 
A ch 1907, (8) 12 273 ) 

Aurous potassium sulphide, AU2S, 3K2S 
(Antony and Lucchesi, Gazz ch it 1896", 
26 (2) 350) 
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GOLD SILVER SULPHIDE 


AU2S, 4K2S4-12H20 Very sol in H2O 
(Ditte, C R 1895, 120 322) 

Gold silver sulphide, Ag8AuS2 
Ppt (Lucchesi, Gazz ch it 1896, 26 
350-53 ) 

Anrous sodium sulphide, NaAuS+fflaO 
Sol in H2O and alcohol (Yorke, Chem 
Soc Q J 1 236 ) 

4-5H20 Sol m H2O (Ditte, C R 1895, 
120 321 ) 

Na3AuS2 Sol m H2O (Lucchesi, Gazz 
ch It 1896,26 350-53 ) 

AU2S, 2Na2S+20H2O Very sol m H2O 
(Ditte, C R 1895, 120 321 ) 

Gold tellunde 

Ppt (Berzehus, Pogg 8 178 ) 

Gold silver tellunde, Au2Te2, Ag2Te 
Mm Sylvamte Sol m HNOa+Aq with 
separation of Au, m aqua regia with separa^- 
tion of AgCl 

3Ag2Te, Au2Te Mm Petzite | 

Hartshorn, salts of 

See Carbonate carbamate, ammomum hy- 
drogen 


of absorption for H2O at 
(Ramsay, Z phys Ch 1906, 


Absorption of hehum by H2O at t° and 760 
mm pressure 


t® 

CoefHcient of absorption 

0 

0 01500 

0 5 

0 01487 

5 

0 01460 

10 

0 01442 

15 

0 01396 

20 

0 01386 

25 

0 01371 

30 

0 01382 

35 

0 01380 

40 

0 01387 

45 

0 01403 

50 

0 01404 


(Estreicher, Z phys Ch 1899, 31 184 ) 


Absorption by H2O at t° 



Coefficient of absorption 

0 

0 0134 

10 

0 0100 

20 

0 0138 

30 

0 0161 

40 

0 0191 

50 

0 0226 


(Antropoff, Roy Soc Proc 1910, 83 A 480 ) 


Completely insol m benzene and m alcohol 
(Ramsay, Chem Soc 1895, 67 684 ) 

Hezamine chromium compounds 
See Luteochrommm compounds 

Hexamme cobaltic compounds, 

C02(NH3)6X6 

See Dichrocobaltic compounds 
Co(]SrH8)6Xs 

See Luteocobaltic compounds 

Hexamine indium chlonde, Ir2(NH8)6Cl6 
See Indo/nanune chlonde 

Hexathiomc acid, H2S6O6 
Known only m aqueous solution, which 
decomposes rapidly, even m [presence of free 
sulphunc acid (Debus, A 244 76 ) 

Potassium hexathionate, K2S6O4 
Sol m H2O, with rapid decomp Not 
obtamed mpure state (Debus, A 244 76 ) 

Holmium, Ho 

Hohmum onde, H02O8 
(Cleve, C R 89 478, 91 328 ) 

Consists of at least two elements (Lecoq 
de Boisbaudran, C R 102 1005 ) 

Consists of seven elements (Kruss and 
Nilson ) 

ASes?w?hydraurylamme, (AuOH)8N, NHs* 
AU3N2+3H2O 

Decomp by boilmg with H2O (Raschig, 
A 236 341) 

Hydrazidophosphonc acid 

Banum hydrazidophosphate, 

0P(N2H8)02Ba 
(Ephraim, B 1911, 44 3420 ) 

Lead hydrazidophosphate, 0P(N2Hs)02Pb 
Easily sol m HNO3 (Ephraim ) 

Potassium hydrazidophosphate, 
0P(N2H3)(0K)2 (Ephraim ) 

Sodium hydrazidophosphate, 
OP<N2H3)(ONa)2 

Can be cryst from dil alcohol (Ephraim ) 

Hydrazme, N2H4-NH2— NHs 
Very sol m H2O (Curtius, B 20 1632 ) 
Very hydroscopic, decomp by H2O, solv- 
ent for sulphur, KCl, KBr, KNOs (de 
Bruyn, R t c 1894, 13 433-40, Chem Soc 
1895, 68 (2) 347 ) 

Mixes in all proportions with alcohols, 
si sol m organic solvents (Lobry de Bruyn, 
Chem Soc 1897, 72 (2) 22 ) 
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Hydrazine amidosulplionate, 

N 2 H 4 , HSO 3 , NH 2 

Very sol m H 2 O (Sabaneieff, Z anorg 
1899,20 22) 

Hydrazine azomude, N2H4, HNs 
Deliquescent Easily sol in H 2 O SI sol 
in alconoL and can be crystallised therefrom 
(Curtius, B 24 2344 ) 

Hydrazine borate, (N 2 H 4 ) 2 ( 3203)6 
Sol in H 2 O (Dschawachow, C C 1902, 
I 1394) 

(N 2 H 4 ) 2 (H 2 B 407 )s Sol in H 2 O (Dscha- 
wachow, C C 1902, 1 1394 ) 

+ 5 H 2 O Sol in H 2 O (Dschawachow, 
C C 1902 I 1394) 

-I-IOH 2 O Ppt (Dschawachow, C C 
1902 I 1394 ) 

Hydrazine cuprous bromide chlonde, 
N 2 H 6 CI, N 2 H 5 Br, 3CuBr 
(Ranfaldi, Real Ac Line 1906 (5) 16, II, 
95) 

Hydrazine mercunc bromide, 

HgBro, 2 (N2H4, HBr)+H20 
Very sol inH20, sol in alcohol and acetone 
SI sol in acetic ether 
Insol in ethyl ether (Ferratim, C A 
1912 1612) 

Hydrazme zme bromide, 2N HiHBr, ZnBri 
+H2O 

Ver> sol m H 2 O, sol m alcohol and acetone 
(Ferratim, C A 1912 1012 ) 

Hydrazme carbonate 

Very deliquescent, but only si sol in H 2 O 
SI sol in alcohol (Curtius and Jay, J 
pr 1889, (2) 39 41 ) 

Hydrazme zme carbonate hydrazme, 

Zn(CO , NH, NH 2 ) 2 , 2 N H 4 
Easily sol in H 2 O (Ebler and Schott, J 
pr 1909, (2) 79, 72 ) 

Hydrazme chlorate, N2H4, HCIO3 

Very sol m H 2 O, si sol m alcohol Insol 
in ether, CHCI3 and benzol (Salvador!, 
Gazz ch it 1907, 37, (2) 32 ) 

Hydrazme dichlorate, N 2 H 4 , 2 HCIO 3 
Ppt Dccomp in iq solution (Luiicntme, 
J Am Chem Soc 1915, 37 1123 ) 

Hydrazme cupric chlonde, N 2 H 6 CI, CuCLH- 

y2H.20 

Decomp by H 2 O (Ranfaldi, Real Ac 
Lmc 1906, (5) 16, II 95 ) 

-j-2H20 Decomp by H 2 O (Ranfaldi) 


Hydrazme mercunc chlonde, N 2 H 6 CI, HgCL 
(Hoffmann and Marburg, A 1899, 306 
221 ) 

Hydrazme dithionate, N 2 H 4 , H 2 S 2 O 6 
Sol m H 2 O, decomp on standing m aq 
solution (Sabanejeff, Z anorg 1899, 20 21 ) 
2 N 2 H 4 , H 2 S 2 O 6 Sol in HoO (Sabanejeff ) 

Hydrazme fluosilicate, N 2 H 4 , H 2 S 1 F 6 
Easily sol m H 2 O 

DifBcultly sol m ethyl and methyl alcohol 
(Ebler, J pr 1910, (2) 81 552 ) 

Hydrazme fluotitanate, (N 2 H 4 ) 2 , H 2 T 1 F 6 + 
2 H 2 O 

Ppt Sol m H 2 O (Ebler, J p r 1910, (2) 
81 555 ) 

Hydrazme monohydrobromide, N2H4, HBr 
Very easily sol m H 2 O or hot alcohol 
(Curtius and Schultz, J pr (2) 42 537 ) 

Hydrazme dzliydrobromide, N2H4, 2HBr 
Easily sol in H 2 O SI sol m alcohol 
(Curtius and Schulz, J pr (2) 42 535 ) 

Hydrazme mowohydrochloride, N2H4, HCl 
Extremely sol in H 2 O SI sol m boilmg 
absolute alcohol (Curtius and Jay, J pr 
( 2 ) 39 38 ) 

Hydrazme (i^llydrochlonde, N2H4, 2 HC 1 
Easily sol in cold H2O, si sol in hot 
alcohol (Curtius, I c ) 

Sol in 2 67 pts H 2 O at 23° Sp gr of sat 
solution at 20° 14:° = I 4226 (Schiff, Z phys 
Ch 1896, 21 292 ) 


Sp gr of aqueous solution at 20° 


% sa.lt 

bp gr 

25 

1 1183 

20 

1 0923 

15 

1 0675 

10 

1 0430 

5 

1 0206 


(Schiff, Z phys Ch 1890, 21 292 ) 


Ncaily insol in hot abbolutc alcohol 
(Cuitius and Jay, J pr ( 2 ) 39 37 ) 

Hydrazme d^hyd^ofluo^de, N 2 H 4 , 2 HF 
Easily sol inHeO Nearly insol in alcohol 
(Curtius and Schulz, J pr (2) 42 533 ) 

Hydrazme monohydroiodide, NiH 4 , HI 
Easily sol in H 2 O (Curtius and Schulz ) 

Hydrazme dzhydroiodide, N2H4, 2 HI 
|Very dehquescent Easily sol in H 2 O SI 
sol m alcohol (Curtius and Schulz, J pr 
(2) 42 536 ) 
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TnTiydrazme dihydroxodide, 3N2H4, 2HI 
Easily sol in H2O and alcohol (Curtius 
and Schulz, J pr (2) 42 540 ) 

Hydrazine hydroxide, N2H4, H2O 
Miscible with H2O or alcohol, but not with 
ether, chloroform, or benzene (Curtius and 
Schulz, J pr (2) 42 530 ) 

Hydrazme hypophosphate, N2H4, H4P2O6 
SI sol m H2O 1 5 pts dissolve m 100 
pts H2O (Sabanejeff, Z anorg 1898, 17 
490) 

Hydrazine hypophosphate ammonia, 

N2H4, H^^aOe, NHa 

Sol m H2O (Sabanejeff, Z anorg 1899, 
20 23) 

Hydrazme mercuric iodide, 

2N2H6I, Hgla+HaO 

Very sol m H2O, alcohol, acetone, acetic 
ether 

Insol m ether Excess of H2O decomp 
(Ferratmi, Gazz ch it 1912, 42 (1), 172 ) 

Hydrazme zmc iodide, 

Znia, 2N2H4, HIH-^H20 
Very sol mHaO,sol m alcohol and acetone 
(Ferratmi, C A 1912 1612 ) 

Hydrazme mtrate, N2H4, HNOs 

Very sol in H2O, si sol in abs alcohol 
(Sabanejeff, Z anorg 1899, 20 24 ) 


Solubihty in H2O at t° 


t® 

g N 2 H 4 HNOs per 100 g 

Sat solution 

HzO 

10 

63 63 

174 9 

15 

68 47 

217 2 

20 

72 70 

266 3 

25 

76 61 

327 5 

30 

80 09 

402 2 

35 

83 06 

490 3 

40 

85 86 

607 2 

45 

88 06 

737 6 

50 

91 18 

1034 

55 

^ 93 58 

1458 

60 

95 51 

2127 


(Sommer, Z anorg 1914, 86 85 ) 


N2H4, 2 HNOs Very unstable 
Sol m H2O but solution cannot be con- 
centrated beyond 30% without decomp 
Decomp by abs alcohol 
Very sol m hydrazme hydroxide +Aq 
(Sabanejeff, Z anorg 1898, 20 25 ) 

Hydrazme mtnte, N2H4, HNO2 
Very sol m H2O Pptd by ether from solu- 
tion m alcohol, insol m ether 


Very hydroscopic (Sommer, Z anorg 
1913, 83 125 ) 

Hydrazme perchlorate, N2H4, HC104+2H^0 
Sol m 148 pts H2O at 30° and 34 pts 
alcohol, crystallizes from boilmg absolute 
alcohol (Salvador!, Ch Z 31 680 ) 

+3H2O 


Solubihty in H2O at t° 


t° 

% N 2 H 4 HCIO 4 

Sp gr 

18 

41 72 

1 264 

35 

66 9 

1 391 


Carlson, Dissert 

1910) 


Hydrazme d?perchlorate, N2H4, 2HCIO4+ 
2H2O 

Efflorescent 

Dehquescent 

102 pts salt sol m 100 pts H2O at 29° 

2 8 pts salt sol m 100 pts alcohol 
1 0 pt “ 100 ether 

(Turrentme, J Am Chem Soc 1915, 37 
1123) 

Hydrazme phosphate, N2H4, H3PO4 
Verv sol m H2O (Sabanejeff, Z anorg 
1898, 17 488 ) 

N2H4, 2H3PO4 Sol m H2O (Sabanejeff ) 

Hydrazme phosphite, N2H4, HsPOs 
Sol mH20 (Sabanejeff, Z anorg 1898,17 
468) 

Hydrazme hydrogen phosphite, 

N2H4, 2H3PO3 

Less sol m H2O than the normal salt 
(Sabanejeff ) 

Hydrazme selenate, N2H4, H2Se04 
Sol in H2O with decomp (Rimini, C C 
1907, I 86 ) 

Hydrazme zmc selenate, 

(N2H6)2Se04, ZnSe04 

SI sol m H2O but more sol than Cu salt 
(Rimim and Malagmm, Gazz ch it 1907, 
37 (1), 265) 

Hydrazme sulphocyanide, N2H4, HSCN 
Very dehquescent Sol in H2O and alcohol 
(Curtius and Herdenreich, J pr 1895, [2] 52 
488) 

Hydrazme sulphate, N2H4, H2SO4 
Sol with difficulty m cold, easily in hot 
H2O Insol m alcohol (Curtius, I c ) 

100 pts H2O dissolve 3 055 pts salt at 22° 

I (Curtius and J^, J pr (2) 39 39 ) 

1 2N2H4, H2SO4 Very dehquescent, and 
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sol in H 2 O Insol in alcohol (Curtius, J 
pr (2)44 101) 

Hydrazine sulphite, (N 2 H 4 ) 2 H 2 S 08 
(Sabanejeff, Z anorg 1899, 20 , 24 ) 

Hydrazine p^/rosulphite, 2 N 2 H 4 , H 2 S 2 O 5 
Sol m H 2 O with decomp , insol in alcohol 
(Sabanejeff, Z anorg 1899, 20 23 ) 

Hydrazine thiosulphate, (N 2 H 4)2 H 2 S 2 OS 
Ppt (Not pure) (Ferratmi, Gazz ch 
It 1912, 42 (1) 138 ) 

Hydrazine lead thiosulphate, 

PbSaOs, 2 (N 2 H 4 )aH 2 S 208 +H 20 
Insol in H 2 O and alcohol 
Sol in HCl+Aq and in HNOs+Aq 
(Ferratim, C A 1912 1612 ) 

Hydrazine silver thiosulphate, 

Ag 2 S 208 , (N2H4)2H2S208 
Insol in H 2 O, sol m NH 40 H+Aq and in 
HNO 3 (Ferratmi ) 

Hydrazine sulphinic acid 

Banum hydrazme dzsulphinate, 

Ba 2 N 2 (S 02)2 

Insol in H 2 O, sol in acids (Ephraim, 
B 1911, 44 390 ) 

Hydrazme sulphomc acid, N 2 H 3 SO 2 OH 
Sol in about 24 pts HiO at ord temp De- 
comp by ininei il icids, nearly insol in 
alcohol and other organic solvents (Traube, 
B 1914, 47 941 ) 

Anunomum hydrazmesulphonate, 

(N2H3S08)NH4 

Deliquescent, decomp by acids (Iraube) 

Banum hydrazmesulphonate, 

(N2HsS03)2Ba+2Il20 
Sol in H 2 O, pptd by alcohol, decomp by 
acids ifiaubc) 

Calcium hydrazmesulphonate, 

(N2H3S03)2Ca+H20 

Sol in 11 0 I)c(omp by acids Insol in 
alcohol ( 1 1 iub( ) 

Potassium hydrazmesulphonate, N 2 H 3 SO 8 K 
Decomp by acids (Iraube ) 

Silver hydrazmesulphonate, N 2 H 3 S 08 Ag 
(Traube ) 

Sodium hydrazmesulphonate, 

• NaHsSOsNa+HaO 

Decomp by acids (Traube ) 


Strontium hydrazmesulphonate, 
(N2H3S08)2Sr+2H20 

Sol m H 2 O Decomp by acids Insol m 
alcohol (Traube ) 

Hydnodic acid, HI 
See lodhydnc acid 

Hydrobromic acid, HBr 
See Bromhydne acid 

Hydrodhlonc acid, HCl 
See Chlorhydnc acid 

Hydrofluorbonc acid, HBF 4 
See Fluoborhydne acid 

Hydrofluonc acid, HF 
See Fluorhydnc acid 

Hydrogen, H2 
SI absorbed by H 2 O 

Sol in 150 pts H 2 O 1 vol H 2 O absorbs 0 016 vol H 
Recently boiled H 2 O absorbs 1 53% H (Henry 1803 ) 
100 vols H 2 O at 18° absorb 4 6 vols H (de Saussure 

1814 ) 

Ivol H 2 O absorbs 0 0193 vol Hat 760 mm 
and all temperatures between 0° and 23 6 ® 
(Bunsen ) 

Later work does not confirm the above state- 
ment 


Absorption of H by H 2 O at t and 760 mm 
coefficient of absorption, i3i = *'solu- 
bihty'' (see under Oxygen) 




iSi 

0 

0 02153 

0 02140 

1 

0 02134 

0 02120 

2 

0 02115 

0 02100 

3 

0 02097 

0 02081 

4 

0 02079 

0 02062 

5 

0 02061 

0 02043 

6 

0 02044 

0 02025 

7 

0 02027 

0 02207 

8 

0 02010 

0 01989 

9 

0 01994 

0 01971 

10 

0 01978 

0 01954 

11 

0 01962 

0 01937 

12 

0 01947 

. 0 01920 

13 

0 01932 

0 01904 

14 

0 01918 

0 01888 

15 

0 01903 

0 01872 

16 

0 01889 

0 01856 

17 

0 01876 

0 01840 

18 

0 01863 

0 01825 

19 

0 01850 

0 01810 

20 

0 01837 

0 01795 

21 

0 01825 

0 01781 

22 

0 01813 

0 01767 

23 

0 01802 

0 01753 

24 

0 01791 

0 01739 

25 

0 01780 

0 01725 

26 

0 01770 

0 01712 


(Timofejeff, Z phys Ch 6 147 ) 


376 


HYDROGEN 


Absorption of H by H 2 O at t® and 760 mm 
j8=coeflGicient of absorption 



0 

t® 


t° 

/3 

0 

0 0203 

16 

0 

0182 

32 

0 0161 

1 


17 

0 

0180 

33 

0 0160 

2 


18 

0 

0179 

34 

0 0159 

3 

0 0199 

19 

0 

0178 

35 

0 0157 

4 

0 0198 

mM 

0 

0177 

36 

0 0156 

5 

0 0196 

21 

0 

0175 

37 

0 0155 

6 

0 0195 

22 

0 

0174 

38 

0 0154 

7 

0 0194 

23 

0 

0172 

39 

0 0153 

8 

0 0192 

24 

0 

0171 

40 

0 0152 

9 

0 0191 

25 

0 

0170 

45 

0 0149 

10 


26 

0 

0168 

50 

0 0146 

11 

0 0189 

27 

0 

0167 

60 

0 0144 

12 

0 0187 

28 

0 

0166 

70 

0 0146 

13 

0 0186 

29 

0 

0164 

80 

0 0149 

14 

0 0184 

30 

Bi 

liYBM 

Klil 


15 

0 0183 

31 

n 





(Bohr and Bock, W Ann 44 318 ) 


Absorption of hydrogen by H 2 O at t® and 760 
mm pressure /3= coefficient of absorp- 
tion i3i = “solubility*^ (see under Oxy- 
gen) 


t® 


ft 

0 

0 02148 

0 02135 

1 

0 02126 

0 02112 

2 

0 02105 

0 02090 

3 

0 02084 

0 02068 

4 

0 02064 

0 02047 

5 

0 02044 

0 02026 

6 

0 02025 

0 02006 

7 

0 02007 

0 01987 

8 

0 01989 

0 01968 

9 

0 01972 

0 01950 

10 

0 01955 

0 01932 

11 

0 01940 

0 01915 

12 

0 01925 

0 01899 

13 

0 01911 

0 01883 

14 

0 01897 

0 01867 

15 

0 01883 

0 01851 

16 

0 01869 

0 01836 

17 

0 01856 

0 01821 

18 

0 01844 

0 01706 

19 

0, 01831 

0 01792 

20 

0 01819 

0 01777 

21 

0 01805 

0 01761 

22 

0 01792 

0 01746 

23 

0 01779 

0 01730 

24 

0 01766 

0 01715 

25 

0 01754 

0 01700 

26 

0 01742 

0 01685 

27 

0 01731 

0 01670 

28 

0 01720 

0 01656 

2Q 

0 01709 

0 01642 

30 

0 01699 

0 01630 

31 

0 01692 

0 01618 

32 

0 01685 

0 01606 

33 

0 01679 

0 01596 

34 

0 01672 

0 01585 

35 

0 01666 

0 01574 


Absorption of hydrogen by H 2 O at t® and 760 
mm pressure — Continued 


t® 

iS 


36 

0 01661 

0 01564 

37 

0 01657 

, 0 01554 

38 

0 01652 

0 01544 

39 

0 01648 

0 01635 

40 

0 01644 

0 01525 

41 

0 01640 

0 01515 

42 

0 01635 

0 01504 

43 

0 01631 

0 01493 

44 

0 01627 

0 01482 

45 

0 01624 

0 01475 

46 

0 01620 

0 01460 

47 

0 01617 

0 01449 

48 

0 01614 

0 01437 

49 

0 01611 

0 01425 

50 

0 01608 

0 01413 

52 

0 01606 

0 01392 

54 

0 01605 

0 01369 

56 

0 01603 

0 01343 

58 

0 01602 

0 01316 

60 

0 01600 

0 01287 

62 

0 01600 

0 01256 

64 

0 01600 

0 01223 

66 

0 01600 

0 01188 

68 

0 01600 

0 01150 

70 

0 01600 

0 01109 

79 

0 01600 

0 01065 

74 

0 01660 

0 01017 

76 

0 01600 

0 00966 

78 

0 01600 

0 00912 

80 

0 01600 

0 00853 

82 

0 01600 

0 00790 

84 

0 01600 

0 00723 

86 

0 01600 

0 00652 

88 

0 01600 

0 00575 

90 

0 01600 

0 00494 

92 

0 01600 

0 00407 

94 

0 01600 

0 00315 

96 

0 01600 

0 00216 

98 

0 01600 

0 00111 

100 

0 01600 

0 0000 


(WmUer, B 24 99 ) 


Critical t, — 232° (Natanson, Z phys 

Ch 1895, 17 43-48 ) 

Coefficient of absorption for H 2 O = 0 01750 
at 25°, 0 01905 at 20°, 0 02059 at 15°, 

0 02213 at 10°, 0 02366 at 5° (Braun, Z 
phys Ch 1900, 33 734 ) 

Solubility in H 2 O at 25° = 0 01926 (Geff- 
cken, Z phys Ch 1904, 49 267 ) 

Coefficient of absorption for H 2 O =0 01810 
at 20 11 ° (Hufner, Z phys Ch 1907, 57 
623) 

Solubihty in H 2 O at 25° = 0 01962 
(Drucker and Moles, Z phys Ch 1910, 76 
417) 

Coefficient of absorption for H 2 O at 15° = 
0 01892, at 20°= 0 01829 (Muller, Z phys* 
Ch 1912,81 493) 
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Solubility of hydrogen in water at 25® 
S=:Solubdity calculated according to for- 
mula, for which see original article 
P= Pressure 


p 

s 

P 

s 

756 

0 0199 


0 0195 

757 

0 0198 


0 0197 


0 0200 

1244 

0 0202 

877 

0 0193 

1252 

0 0196 

986 

0 0194 


0 0196 

992 

0 0198 

1 1393 

0 0198 


(Findlay, Chem Soc 1912, 101 1465 ) 


Absorption by H 2 O at different pressures 
P =Hg-pressure in metres 
X = coefficient of solubihty 
Table I Volume of the absorbmg hqmd= 
32 32ccm T = 19 5° 


P 

X 

P 

X 

0 9010 

0 01798 

3 3926 

0 01789 

0 9967 

0 01796 

4 1405 

0 01776 

1 0809 

0 01799 

4 6629 

0 01761 

1 2133 

0 01800 

5 4705 

0 01748 

1 3711 

0 01794 

5 9580 

0 01725 

1 5448 

0 01791 

6 6507 

0 01706 

1 8002 

0 01793 

7 4548 

0 01674 

2 5208 

0 01793 

7 8783 

0 01652 

2 9971 

0 01795 

8 2439 

0 01632 

Table II Volume of the absorbing liquid ~ 

32 007 ccm T=23® 



p 

X 

P 

X 

1 1154 

0 01736 

4 6220 

0 01716 

1 3758 

0 01739 

5 1130 

0 01702 

1 7416 

0 01733 

5 9702 

0 01687 

2 1712 

0 01731 

7 1920 

0 01649 

2 8724 

0 01734 

7 4493 

0 01631 

3 4115 

0 01732 

7 8696 

0 01618 

4 0229 

0 01728 

8 1913 

0 01603 


(Cassuto, Phys Zeit 1904, 6 235 ) 


Absorption of H 2 by acids -f-Aq 
M = content in gram-equivalents per liter 
S = solubility (bee under Oxygen ) 
Absorption of H 2 by HNOaH-Aq 


M 

s 2 j 

0 741 

0 01851 

0 753 

0 01868 

1 22 

0 01812 

1 45 

0 01782 

2 09 

0 01739 

2 96 

0 01690 

3 18 

0 01667 

3 22 

0 01633 

4 13 

0 01611 

4 23 

0 01589 


(Geffcken, Z phys Ch 1904, 49 267 ) 


Absorption of H 2 by HCl+Aq 


M 

S 25° 

0 426 

0 01875 

0 432 

0 01868 


0 01789 

1 602 

0 01732 

1 802 

0 01699 

1 928 

0 01688 

2 338 

0 01652 

2 438 

0 01627 

2 836 

0 01606 

(Geffcken ) 

Absoiption of H 2 by +Aq 

M 

S 2o° 

0 527 

0 01869 

0 562 

0 01838 

0 985 

0 01780 

1 122 

0 01768 

1 866 

0 01642 

1 905 

0 01632 

2 605 

0 01575 

3 045 

0 01496 

3 174 

0 01456 

3 962 

0 01422 

3 989 

0 01402 

(Geffcken ) 

Solubihty of H 2 in 

HjSOi+Aq at 20“ 

% H 28 O 4 

\ 20 ° 

0 

0 0208 

35 82 

0 00954 

61 62 

0 00708 

95 6 

0 01097 


(Christoff, Z phys Ch 1906, 56 627 ) 


Solubility of H 2 in colloid il ferric hydroxide 
solution IS practicall> the s imc as its solubility 
in piiie H 2 O 

bolubihty of H 2 m a solution containing 
lb 11 g Fc (0H)3 pel liter it 25® = 0 3085 
Solubility of H in a solution containing 
18 ^09 g ie (0H)3 pel litei it 25° = 0 3083 
(Geffcken, Z phys Ch 1904, 49 299 ) 

Absorption of H 2 by bases d-Aq 
M = content in gram-equivalents per liter 
S = solubility (See under Oxygen ) 
Absorption of H 2 by KOH+Aq 


M 

b 25° 

0 536 

0 01658 

0 715 

0 01539 

1 059 

0 01378 

1 056 

0 01389 

1 480 

0 01195 


(Geffcken, Z phys Ch 1904, 49 267 ) 
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Absorption of Hg by NaOH+Aq 


M 

S 25® 

0 543 

0 01632 

0 571 

0 01608 

0 692 

0 01442 

0 Q74 

0 01409 

1 059 

0 01372 

1 137 

0 01348 

1 850 

0 01018 

3 400 

0 00648 

3 430 

0 00639 

687 

0 00483 

(Gdffc 

ken ) 


Solubility of H2 m salts 4-Aq at 15° 


Salt 

% Salt 

Coefficient of 
absorption 

H2O 


0 01883 

CaCb 

3 47 

0 01619 


6 10 

0 01450 


11 33 

0 01138 


17 52 

0 00839 


26 34 

0 00519 

MgSO, 

4 94 





23 76 


“ LiCf " 

3 48 

0 01619 


7 34 

0 01370 


14 63 


KaCOs 

2 82 

0 01628 

8 83 

0 01183 


16 47 

0 00761 


24 13 

0 00462 


41 81 

0 00160 

' KCI 

3 83 

0 01667 


7 48 

0 01489 


12 13 

0 01279 


19 21 

0 01012 


22 92 

0 00892 

KNO3 

4 73 

0 01683 


8 44 

0 01559 


16 69 

0 01311 


21 46 

0 01180 

NaNOs 

6 57 

0 01603 


11 16 

0 01370 


19 77 

0 01052 


37 43 

. . 

0 00578 

NaiCOs 

2 15 

0 01639 


8 64 

0 01385 


11 53 

0 00839 

Na2S04 

4 58 



8 42 



16 69 



(Gordon, Z phys Ch 1895, 18 14 ) 


Absorption by salts +Aq 


Salt 

ti® 


salt 

t°a 

-a S 

Absorption 
coefficient 
at 15° 
(Calculated) 


15° 

1 

1565 

22 92 

18 62 


BISS 



1 

1294 

19 21 

18 82 

iMi » i . : k 

0 01012 



1 

0794 

12 13 

18 71 

0 01246 

0 01279 



1 

0480 

7 48 

mm 

0 01447 

0 01489 



1 

0240 

3 83 

19 23 

0 01618 

0 01667 

KNO 3 

15° 

1 

1460 

21 46 

17 





1 

1101 

16 59 

17 - 





1 

0936 

14 26 

16 





1 

0539 

8 44 

17 58 

0 01531 

0 01559 



1 

0295 

4 73 

17 82 

0 01650 

0 01683 

K 2 CO 3 

15° 

1 4396 

41 81 

13 17 


ifeS:! 



1 

3112 

30 99 

12 77 

imtli 

mml 



1 

2353 

24 13 

12 62 

EiS 




1 

1556 

16 47 

12 51 





1 

0807 

8 83 

11 32 

0 01216 

0 01183 



1 

0406 

4 53 

12 29 

0 01532 

0 01501 



1 

m 

2 82 

11 23 

0 01675 

0 01628 

NaCl 

15® 

1 

1817 

23 84 

13 48 





1 

1088 

14 78 

13 17 





1 

0807 

11 09 

13 80 

IimiVIcM 

0 1130 



1 

0315 

4 47 

13 56 

0 01566 

0 01548 

NaNOs 

IS® 

1 

2963 

37 43 

17 ^ 


- 



1 

2090 

27 95 

17 





1 

1417 

19 77 

17 





1 

0766 

11 16 

17 





1 

0367 

5 67 

17 



NasCOs 

16® 









1 

0217 

2 15 

11 94 

0 01677 

0 01639 

Na2S04 

18® 

1 

1608 

16 69 

18 41 

0 00757 

0 00775 


15® 

1 

0768 

8 42 

18 57 

0 01223 

0 01254 



1 

0412 

4 58 

18 51 

0 01482 

0 01519 

LiCl 

15° 

1 

0843 

14 63 

12 77 

0 01006 

0 00990 



1 

0416 

7 34 

12 40 

0 01396 

0 01370 



1 

0192 

3 48 

10 47 

0 01676 

0 01619 

MgS04 

15° 

1 

2679 

23 76 

18 26 

0 00487 

0 00499 



1 

1805 

16 64 

17 55 

0 00783 

0 00797 



1 

1064 

10 19 

17 30 

0 01140 

0 01159 



1 

0503 

4 97 

17 10 

0 01479 

0 01501 

ZnS04 

18° 









1 

1394 

12 73 

17 95 

0 01151 

0 01175 

- 


1 

0602 

6 03 

17 79 

0 01495 

0 01525 

CaCh 

15° 

1 

2470 

26 34 

17 68 

0 00510 

0 00,19 



1 

2150 

23 33 

17 84 

0 00600 

0 00619 



1 

1568 

17 52 

IS OQ 

0 00821 

0 00839 



1 

0285 

3 47 

18 52 

0 01579 

0 01619 

AlCIs 

15° 

1 

2647 

32 30 

17 14 

0 00525 

0 00533 



1 

1589 

20 75 

17 28 

0 00860 

0 00874 



1 

0914 

12 40 

17 30 

0 01190 

0 01210 



1 

0488 

6 88 

17 46 

0 01460 

0 01486 

CxaHasOii 

17 5° 


^ - 


3 ~ 






( - 1 



- 



(Steiner, W Ann 1894 (2), 52 291 ) 
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Solubility m salt solutions 
C= concentration of the solution in terms 
of normal 

a = coefficient of absorption 
Absorption of hydrogen by NH4N08-1-Aq 
at 20° 


p 

C 

a 

1 037 

2 167 

3 378 

4 823 

6 773 

11 550 

0 1308 

0 2765 

0 4363 

0 6333 

0 9069 

1 6308 

0 01872 

0 01845 

0 01823 

0 01773 

0 01744 

0 01647 

(Knopp, Z phys Ch 1904, 48 103 > 
Absorption of hydrogen by E2T0j+Aq at 20° 

P 

C 

a 

1 244 

2 094 

4 010 

5 925 

7 742 

13 510 

0 1245 

0 2114 

0 4127 

0 6225 

0 8293 

1 5436 

0 01835 

0 01818 

0 01785 

0 01743 

0 01667 

0 01436 

(Knopp ) 

Absorption of hydrogen by NaNOs+Aq 
at 20° 

P 

C 

a 

1 041 

2 192 

4 405 

6 702 

12 637 

0 1236 

0 2634 

0 5416 

0 8442 

1 7394 

0 01839 

0 01774 

0 01694 

0 01518 

0 01300 


(Knopp ) 


Absorption of hydrogen by KCl+Aq at 20° 


P 

C 

a 

1 089 

0 1475 

0 01823 

2 123 

0 2907 

0 01757 

4 070 

0 5687 

0 01661 

6 375 

0 9127 

0 01531 

7 380 

1 0682 

0 01472 

13 612 

2 1222 

0 01255 


(Knopp ) 


Absorption of H by N iCl+Aq 
at° = co( fficK nt of it)sorpiion it t° 


Percent of 
NaCl in 
the solution 

a2j 

a20 

al5 

alO 

a > 

5 999 

0 01 18 i 

0 01 ;28 

0 01010 

0 01749 

0 

01839 

5 50b 

0 OH95 

0 015-;2 

0 0160 1 

0 017f)9 

0 

0181)1 

4 496 

0 01429 

0 01 787 

0 01714 

0 01817 

0 

01920 

3 798 

0 01476 

0 0162^ 

0 01700 

0 01876 

0 

01977 

1 523 

0 0160^ 

0 01754 

0 01896 

0 02030 

0 

02155 

1 250 

0 01621 

0 01771 

0 01914 

0 2052 

0 

02180 


(Braun, Z phvs Ch 1900, 33 735 ) 


Absorption of H by BaCK +Aq 
at° = coefficient of absorption at t° 








Percent of 
BaCla m 
the solution 

ct25® 

a20° 

al5° 

alO° 


7 002 

0 01455 

0 01591 

0 01715 

0 01833 

0 01937 

6 453 

0 01474 

0 01605 

0 01734 

0 01857 

0 01957 

3 600 

0 01562 

0 01700 

0 01839 

0 01971 

0 02089 

3 291 

0 01570 

0 01719 

0 01847 

0 01983 

0 02110 


(Braun ) 


1 vol alcohol at t° and 760 mm absorbs V 
vols H gas reduced to 0° and 760 mm 


t® 

V 

t° 

V 

t° 

V 

ra 

0 06925 

9 

0 06799 

18 

0 06690 

1 



0 06787 

19 

0 06679 

2 

0 06896 

11 

0 06774 


0 06668 

3 

0 06881 

12 


21 

0 06657 

4 


13 

0 06749 

22 

0 06646 

5 

0 06853 

14 

0 06737 

23 

0 06636 

6 

0 06839 

15 

0 06725 

24 

0 06621 

7 

0 06826 

16 

0 06713 



8 

0 06813 

17 





(Bunsen's Gasometry, p 286 ) 


One vol alcohol absorbs 0 06925 — 
0 000148t -f- 0 000001t2 vols H at t° 
(Bunsen ) 


Solubility in alcohol +Aq at 20° and 760 mm 


wt % 
alcohol 

Vol H 2 
absorbed 


Vol Ha 
absorbed 

0 

1 93 

28 57 

1 04 


1 43 

33 33 

1 17 

16 67 

1 29 

50 

2 02 

23 OS 

1 17 

66 67 

2 55 


(T ubarsch, W Ann 18S9, (2) 37 525 ) 


Absorption of hydrogen by alcohol 



Cocff ot 


Cocff of 


al>sorptiou 


absorption 

0 

0 0676 

13 4 

0 0705 

6 2 

0 0693 

18 8 

0 0740 


(Timofejeff ) 


Solubility of H 2 in ethyl ether at t° 


i 

Solubility 

0 

0 1115 

5 

0 1150 

10 

0 1195 

15 

0 1257 


(Christoff, Z phys Ch 1912, 79 459 ) 


Coefficient of absorption in petroleum = 
0 0582 at 20°, and 0 0652 at 10° (Griewasz 
and Walfisz, Z phys Ch 1 70 ) 
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Absorption of hydrogen by cMoralhydrateH- 
Aq at 20® 


p 

C 

a 

4 911 

0 310 

0 01839 

7 69 

0 504 

0 01802 

14 56 

1 030 

0 01712 

18 77 

1 397 

0 01663 

29 50 

2 530 

0 01542 

32 00 

2 845 

0 01518 

38 42 

3 770 

0 01440 

49 79 

6 000 

0 01353 

60 12 

9 120 

0 01324 

63 90 

10 700 

0 01307 


(Knopp, Z phys Ch 1904, 48 103 ) 


Absorption of H2 by chloralhydrate+Aq 
t® =5 temp of the solution 
P =« % chloralhydrate in the solution 
^t®=coefiSlcient of absorption at t° 

^15® « coefficient of absorption at 15® 


t® 

P 


|315° 

15 0 

10 0 

0 01740 

0 01740 

16 4 

16 1 

0 01719 

0 01737 

15 8 

33 35 

0 01475 

0 01484 

15 0 

39 4 

0 01470 

0 01470 

15 6 

51 0 

0 01300 

0 01306 

16 2 

60 8 

0 01281 

0 01230 

15 5 

70 7 

0 01282 

0 01287 

15 0 

79 0 

0 01320 

0 01320 




^20® 

19 4 

15 5 

0 01732 

0 01724 

17 4 

28 3 

0 01569 

0 01540 

18 7 

46 56 

0 01388 

0 01375 

16 5 

52 0 

0 01314 

0 01280 

17 0 

63 0 

0 01270 

0 01243 

17 2 

66 0 

0 01285 

0 01260 

17 9 

68 0 

0 01286 

0 01270 

18 3 

78 4 

0 01398 

0 01380 


(Muller, Z phys Ch 1912, 81 499 ) 


Solubility of H2 in glycerol -f-Aq 



% glycerol 

Coefficient of 
absorption 

14 

0 

0 0193 


2 29 

0 0189 


5 32 

0 018b 


8 57 

0 0182 


10 83 

0 01815 


15 31 

0 01765 

21 

0 

0 0184 


2 29 

0 0181 


5 68 

0 0177 


6 46 

0 0176 


10 40 

0 0171 


18 20 

0 0160 

(Henkel, m ] 

Landolt-Bbrnstem, 1 ab 4th Ed 
602) 


AbsoiTption of H2 by glycerine 4* Aq 
t®=temp of the solution 
P = % rfycenne m the solution 
jSt®« coefficient of absorption at t® 
i915®= coefficient of absorption at 15® 


t® 

P 

/5to 

iSlS® 

14 5 

14 9 

0 01654 

0 01647 

13 0 

22 8 

0 01532 

0 01510 

13 8 

38 0 

0 01226 

0 01216 

14 5 

43 5 

0 01117 

0 OHIO 

13 7 

49 15 

0 01019 

0 01010 

14 9 

51 5 

0 01026 

0 01025 

12 3 

68 0 

0 00822 

0 00806 

18 0 

90 7 

0 00853 

0 00870 


(Muller, Z phys Ch 1912, 81 496 ) 


Solubihty of H2 in glycerine +Aq at 25® 

G = % by wt glycerme m the solvent 
S= Solubihty of H2 

P= corrected pressure at end of experi- 
ment in mm Hg at 0® 


P 

G 

s 

716 3 

4 0 

0 0186 

736 1 

10 5 

0 0178 

684 3 

22 0 

0 0154 

709 9 

49 8 

0 0099 

730 1 

50 5 

0 0097 

672 2 

52 6 

0 0090 

741 1 

67 0 

0 0067 

708 0 

80 0 

0 0051 

665 5 

82 0 

0 0051 

662 3 

88 0 

0 0044 

741 8 

95 0 

0 0034 


(Drucker and Moles, Z phys 1910, 76 417 ) 


Absorption of H2 by glucose +Aq 
t®=temp of the solution 
P = % glucose m the solution 
^t® = coefficient of absorption at t° 
^20® = coefficient of absorption at 20® 


t® 

P 

iSt 

^20 

20 5 

12 2 

0 01595 

0 01600 

20 5 

20 7 

0 01445 

0 01450 

21 1 

32 56 

0 01243 

0 01250 

21 8 

45 8 

0 01000 

0 01015 

21 2 

59 0 

0 00775 

0 00780 


(Muller, Z phys Ch 1912, 81 494 ) 


Solubility in 

sugar +Aq at 15° 

% Sugar 

Absorption Coefficient 

16 67 

0 01561 

30 08 

0 01284 

47 65 

0 00892 


(Gordon, Z phys Ch 1895, 18 14 ) 
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Absorption of H 2 by sucrose +Aq 
t®= temp of the solution in the absorption 
vessel 

P = % sucrose in the solution 
^t® = coefficient of absorption at t® 

^ 16 ®= coefficient of absorption at 15° 



P 

j3t° 

|S15» 

12 7 


0 01862 

0 01892 
;820°= 

19 3 


0 01840 

0 01829 

15 2 

5 04 

0 01723 

0 01726 

11 6 

14 7 

0 01547 

0 01510 

12 

20 26 

0 01500 

0 01462 

12 7 

29 86 

0 01290 

0 01257 

11 8 

31 74 

0 01220 

0 01185 

13 3 

39 65 

0 01047 

0 01033 

12 6 

42 94 

0 00956 

0 00939 


(Muller ) 


\.bsorption of H 2 by propionic acid+Aq 
at° = coefficient of absorption at t° 


Percent of 
propionic 
acid in 
the solution 

a25® 

a20® 

al5® 

alO 

a5° 

9 910 

0 01602 

0 01782 

0 01908 

0 02029 

0 02129 

9 763 

0 01638 

0 01788 

0 01929 

0 02042 

0 02120 

6 600 






6 267 





1 

3 373 

|0 017061 

0 01866 0 01987 

0 02120 0 02221 

2 634 

p 01722 

0 0187b 0 2003 

0 02142 0 02245 


(Braun, Z phys Ch 1900, 33 735 ) 


Absorption of H by organic a(id&+Aq 
M = content in gram-equivalents per liter 
S= solubility 

Absorption of by CIIaCOOH+Aq 


M 

S2) 

0 517 

0 01925 

0 52S 

0 01923 

1 160 

0 01903 

1 20 

0 01895 

1 00 j 

0 01885 

1 980 

0 01882 

3 178 

0 01862 

3 220 

0 01858 

4 157 

0 01849 

(Geffcken, Z phys Ch 1904 49 267 ) 

Absorption of Hj by CHjClCOOH+Aq 

M 

S25 

0 527 

0 01905 

0 990 

0 01852 

1 773 

0 01783 


(Geffcken ) 


Absorption of H by orgamc substances + 
Aq at t° 

V = absorbed volume reduced to 0® and 
760 mm 


a = coefficient of absorption 


Substance 

Grams 
m 1 
liter 

Vol of 
solution 
used m 
com 

t® 

V 

cem 

z 

Glucose 

Glucose 

Glucose 

Urea 

Acetamide 

Alanme 

Gly cocoll 

174 

80 8 

41 45 
60 

59 

89 

75 

409 94 

20 28® 
20 16® 
20 00® 
20 17® 
20 11® 
20 08 
20 16® 

5 48 

6 12 

6 36 

6 26 

6 51 

5 57 

5 67 

0 01ol6 
0 01649 
0 017o9 
0 01703 
0 01795 
0 0155o 
0 01o77 


(Hufner, Z phys Ch 1907, 67 623-4 ) 


Solubihty m orgamc solvents 


Solvent 

Solubihty at 
2o®C 

Solu 
bihty at 
20® 0 

dt 

Glycenne 

Not 




Water 

measurable 




0 01992 

0 02000 

— 0 000016 

Amlme 

0 02849 

0 03033 

—0 000368 

Amyl alcohol 

0 03708 

0 03533 

H 

-0 0003o 

Nitrobenzene 

0 03708 

0 03533 

H 

-0 0003o 

Carbon bisulphide 

0 03753 

0 03358 

j 

-0 00079 

Glacial acetic 

0 06330 

0 06172 

H 

-0 000316 

Benzene 

0 07560 

0 07071 


-0 000978 

Acetone 

0 07641 

0 07027 

- 

-0 001228 

Amyl acetate 
Xylene 

0 07738 

0 07432 

- 

-0 00061 

0 08185 

0 07834 

- 

-0 000702 

Ethyl acetate 

0 08516 

0 07877 

. 

-0 001278 

Toluene 

0 08742 

0 08384 

- 

-0 000716 

Ethyl alcohol 
(99 8%) 

Methyl alcohol 

0 08935 

0 08620 

H 

hO 00063 

0 09449 

0 09016 

+0 000866 

Isobutyl acetate 

0 09758 

0 09287 

+0 000942 

Chloroform 
Carbon tetra 
chloride 

1 no constant 

1 value 





(Just, Z phys Ch 1901, 37 359 ) 


Extended investigations have been made 
by Findlay and Shen (Chem Soc 1912, 
101 1465) on the effect of colloids on solu- 
bility of H 2 m H 2 O See original article 

Hydrogen arsemde 
See ^semc hydnde 

Hydrogen peroxide, H 2 O 2 

Miscible with H 2 O Not stable in cone 
solution Aqueous solution gives up its H 2 O 2 
to ether Ethereal solution is more stable 
than an aqueous solution of the same strength, 
and may be distilled without decomp Mis- 
cible with alcohol 

Very stable m aq solution of various 
cone if perfectly free from impurity such as 
compds of heavy metals, etc (Woffenstein, 
B 1894, 27 3307 ) 

Coefficient of distribution between ether 
and H 2 O determmed at 3°, 7°, and 17 5° 
with varying quantities (1 7 — 5%) of H 2 O 2 
(Osipoff, C C 1903, II 1265 ) 

As sol m ether as in H 2 O A 50% solution 
I in H 2 O still contained about 25% H 2 O 0 after 
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being shaken 6 times with large quantities of 
fresh ether 

Insol m petroleum ether (Bruhl, B 1895, 
28 2855 ) 

+H 2 O, and + 2 H 2 O Does not solidify at 
-20° (Wolffenstem, B 1894, 27 3311) 

Hydrogen phosphide, gaseous (Phosphine), 
PH 3 

Very shghtly absorbed by H 2 O 
Statements as to solubmty m H 2 O vary 
considerably 

(a) DiffiMtly inflammable gas — 

1 vol H 2 O absorbs 0 1122 vol PHa (Dyb- 
kowsky, J B 1866 735 ) 

1 vol H 2 O absorbs 0 125 vol PH 3 (H 
Davy ) 

(b) Easily inflammable gas — 

1 vol H^O absorbs 0 018 vol PHi (Gen- 
gembre, Crell Ann 1 450 ) 

1 vol H 2 O absorbs 0 0214 vol PHs 
(Henry) 

1 vol H 2 O absorbs 0 025 vol PHs (Davy ) 
1 vol H 2 O absorbs 0 125 vol PHs (Dal- 
ton, Ann Phil 11 7 ) 

1 vol H 2 O absorbs 0 255 Vol PHs (Ray- 
mond, Scher J 6 389 ) 

1 vol H 2 O dissolves 0 26 vols PHs at 
17° (Stock, Bottger and Lenger, B 1909, 
42 2855) 

Sol m cone H 2 SO 4 without immediate 
decomp (Buff, Pogg 16 363 ) 

1 vol 50% H 2 SO 4 dissolves 0 05 vol PHs 
(S B and L ) 

Absorbed by CuS 04 -f Aq and by Br 
(Berthelot ) 

Absorbed rapidly by CusCk+Aq with 
formation of CU 2 CI 2 , 2PHs, and CU 2 CI 2 , 
4 PH 3 (Riban, C R 88 581 ) 

1 vol alcohol of 0 85 sp gr absorbs 0 5 vol , 
1 vol ether absorbs 2 vols (Graham ) 

Sol in volatile oils, 1 vol od of turpentme 
absorbs 3 25 vols (Graham ) 

Several varieties of blood absorb PHs 

Hydrogen phosphide, hquid, P H 4 
Insol in H 2 O Apparently sol in alcohol 
and oil of turpentine, but solution is very 
quickly decomp (Th^nard, A ch (3) 145 ) 

Hydrogen phosphide, solid, P 4 H 

Insol in H 2 O and alcohol (Leverrier, A 
ch 60 174) 

Insol in all hquids except liquid PHs 
(Th4nard, A ch (3) 14 5 ) 

Instantly decomp by HNO 3 , or H &O 4 + 
Aq Sol with decomp in alcoholic solution of 
KOH (Th 6 nard ) 

Somewhat sol m liquid phosphorus 
(Buck, Dissert 1904 ) 

P 9 H 2 Insol in all solvents (Stock, 
Bottger and Lenger, B 1909, 42 2851 ) 

Pi 2 H 6 Sol in liquid hydrogen phosphide 
and molten P There are no other solvents 
which appreciably dissolve it Insol m 
liquid PHs (S B and L ) 


Hydrogen selemde, H 2 Se 
More sol m H 2 O than hydrogen sulphide 
(Berzehus ) 


Solubihty coefiScient of HsSe at t° 


t® 

Sol Coeff 

4 

3 77 vols 

9 65 

3 43 

13 2 

3 31 

22 5 

2 70 


(Forcrand and Fonzes-Diacon, C R 1902, 
134 171) 


Sol m cold COCI 2 (Besson, C R 1869, 
122 140) 


Hydrogen sihcide 
See Sihcon hydride 


Hydrogen sulphide, H 2 S 

(a) Liquid Dissolves S on warming, 
which separates on coolmg 

(b) Gas 

1 vol H 2 O absorbs 1 08 vols HaS at 10® (Henry 
1803) 

1 vol HaO absorbs 2 53 vols HaS at 15® (de Saus 
sure Ann Phil 6 340) 

1 vol HaO absorbs 3 vols HaS at 11® (Gay Lussac 
and Th6nard ) 

1 vol HaO absorbs 3 66 vols HaS at ord temp 
(Thompson ) 

1 vol HO absorbs 2 5 vplg IJaS ftt ord temp 
(Dalton ) 

1 vol H 2 O absorbs 4 3706-0 083687t+ 
0 00052 13t2 vols H 2 S at temperatures be- 
tween 2 and 43 3° (Bunsen and Schonfeld, 
A 93 26) 

At 0° and about 820 mm pressure, 1 com 
H 2 O absorbs 100 cem H S, while only about 
4 cem are absorbed at ord pressure (de 
Forcrand and ViUard, C R 106 1402 ) 


1 vol H 2 O at 760 mm pressure and t° absorbs 
V vols H 2 S, reduced to 0° and 760 mm 


t 

V 

t® 

V 

t® 

V 

0 

4 3706 

14 

3 3012 

28 

2 4357 

1 

4 2874 

15 

3 2326 

29 

2 3819 

2 

4 2053 

16 

3 1651 

30 

2 3290 

3 

4 1243 

17 

3 0986 

31 

2 2771 

4 

4 0442 

18 

3 0331 

32 

2 2262 

5 

3 9652 

19 

2 9687 

33 

2 1764 

6 

3 8872 

20 

2 9053 

34 

2 1277 

7 : 

3 8103 

21 

2 8430 

35 

2 0799 

8 

3 7345 

22 

1 7817 

36 

2 0332 

9 

3 6596 

23 

2 7215 

37 

1 9876 

10 

3 5858 

24 

2 6623 

38 

1 9430 

11 

3 5132 

25 

2 6091 

39 

1 8994 

12 

3 4415 

26 

2 5470 

40 

1 8569 

13 

3 3708 

27 

2 4909 




(Schdnfeld, A 93 26 ) 
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Absorption coefiScient of H2S m H2O 
at 0^=4 6796 (Prytz and Holst, W Ann 
1895, 64, 137) 

1 I H2O dissolves 0 1004 mol H2S at 25® 
and 760 mm (PoUitzer, Z anorg 1909, 
64 145) 


Absorption of hydrogen sulphide by H2O at t® 



Coefficient of absorption 

0° 

4 686 

10° 

3 520 

20° 

2 672 


[Calc fr data of Fauser (C C 1889, 1 
754 )] 

(Winkler, Z phys Ch 1906, 66 350 ) 


Difficultly sol in cone H2SO4 with decomp 
Instantly decomp by fuming HNOs 
Solubihty of H2S ih HI+Aq at 25° and 760 
mm 


HI Mol per 1 


0 00 
1 01 
1 51 

1 93 

2 65 

2 64 

3 42 

4 38 

5 006 

5 695 

6 935 
*(9 21 


H 2 S Mol per 1 


0 1004 
0 111 
0 113 
0 125 
0 130 
0 138 
0 142 
0 163 
0 165 
0 181 
0 197 
0 267) 


* Not exact 


Absorption of hydrogen sulphide by H2O at t° 


t° 

I Coefficient of absorption 

0 


10 

3 362 

20 

2 554 

30 

2 014 

40 

1 642 

50 

1 376 

60 

1 176 


(Winkler, Z phys Ch 1906, 66 350 ) 


(Polhtzer, Z anorg 1909,^64 145 ) “ 


Solubihty m acids +Aq 
1= value of H2S dissolved in acid+Aq as 
determined by titration 
lo= value of H2S dissolved m H2O as de- 
termmed by titration 
t°*25° 


Acid 

l/lo 

HCl 

0 975 

3^-N H.SO4 

0 905 


Solubility of H2S m H2O 


Layer rich m HaS 

t 

Mols H S per 100 mols H O 

0 

0 4 

6 

0 5 

17 

0 8 

26 

1 2 

29 5 

1 6 


I ayer rich in H 0 


t® 

Mols HaS per 100 mols H O 

29 4 

96 3 

28 5 

96 9 

26 9 

97 3 

26 3 

97 5 

23 8 

98 1 

23 3 

98 1 

22 9 

98 2 

17 2 

98 8 

13 7 

99 1 

11 4 

99 25 

5 3 

99 5 


(Scheffer, Proc K Ak Amsterdam, 1911, 14 
198 ) 


(McLauchlan, Z phys Ch 1903, 44 615 ) 


Less sol in NaCl, or CaCL+Aq than in 
H2O 

Sol m CdCl2+NH40H+Aq (Crobaugh, 
Z anorg 1894, 6 321 ) 


Solubihty in salts +Aq 
1 = value of H2S dissolved m salt+Aq as 
determined bv titration 

lo = value of H2S dissolved in H2O as de- 
termined by titiation 
t°-25° 


Salt+Aq 

l/lo 

Salt -1-A<i 

l/lo 

Na2S04 

0 73 

}^-N Na2S04 

0 855 

K2SO4 

0 78 

H-N K2SO4 

0 890 

(NH4)2S04 

0 82 

(NH4)2S04 

0 91 

N NaCl 

0 847 

3^N NaCl 

0 930 

N KCl 

0 853 

N NaBr 

0 935 

N NH4CI 

0 960 

N KBr 

0 945 

N NaNOa 

0 893 

N NH4Br 

100 

N KNOs 

0 913 

N K1 

0 98 

N NH4NO8 

0 990 




(McLauchlan, Z phys Ch 1903, 44 615 ) 
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Solubility of HaS m NaSH+Aq 
(g mol HaS dissolved mil) 


t° 

0 06 g mol 
NaSH per 1 

0 1 g mol 
NaSH per 1 

0 2 g mol 
NaSH per 1 

15 



0 129 

25 



0 1035 

35 




45 





(Goldschmidt and Larsen, Z phys Ch 1910, 
71 449) 


At 18° and ord pressure 100 vols alcohol of 0 84 
sp gr absorb 606 mols HaS (de Saussure 1814 ) 

1 vol alcohol absorbs 17 891-0 65598t4* 
0 00661t2 vols HaS between 0 and 22® 
(Canus ) 


1 vol alcohol at t® and 760 mm absorbs V 
vols HaS reduced to 0° and 760 mm 


t° 

V 

t° 

V 

B 

V 

0 

17 891 

9 

12 523 

18 

8 225 

1 

17 242 

10 

11 992 

19 

7 814 

2 

16 606 

11 

11 475 

20 

7 415 

3 

15 983 

12 

10 971 

21 

7 030 

4 

15 373 

13 

10 480 

22 

6 659 

5 

14 776 

14 

10 003 

23 

6 300 

6 

14 193 

15 

9 539 

24 

5 955 

7 

13 623 

16 

9 088 



! 

IQ HAA 

1'7 

0 fiKty 




(Canus, A 94 140 ) 


Solubility m alcohol-!- Aq at 25® 


Molecules of 
CaHsOH m 100 
molecules C 2 H 6 OH 
+H 0 

Molecules H 2 O in 
100 molecules 
C2H80H+H20 

l/lo 

0 00 

100 

1 00 

1 60 

98 (?) 

0 96 

5 18 

94 82 

0 933 

9 25 

90 75 

0 91 

23 60 

76 40 

1 28 

47 75 

52 25 

1 95 

♦(100 

0 

2 16) 


* Canus 

(McLauchlan ) 


Sol m methyl acetate (Marchand), ether 
(Higgins) 

Insol m caoutchm 

Sol in glycerine in less amount than in 
HaO If a certain vol of HaO dissolves 100 
pts HaS, the same vol of glycerme (1 pt 
glycerme -f Ipt HaO) dissolves only 60 pts 
HaS, but the solution is very stable After 
standing a year there is no appreciable 
decomp (Lapage, J Pharm (4) 6 256 ) 
Accordmg to Lmdo (C N 67 173), the 
solution in glycenne is no more stable than 
that m HaO 
Sol m CSa 


Solubihty in orgamc substances -f-Aq 
1« value of HaS dissolved m organic sub- 
stance H-Aq as determined by titration 
lo« value of HaS dissolv^ m HaO as de- 
termmed by titration 
t®*25® 


Solution 

l/lo 

N-NH4C2H80a 

1 09 

N-C 4 H 6 O 6 

0 944 

3-N-^C4He06 

0 858 

N-(NH 2 )aCO 
pure C*H6(0H)8 

1 02 

0 863 


(McLauchlan, Z phys Ch 1903, 44 615 ) 


Solubihty m acetic acid+Aq at 25° 


Molecules of 
CHsCOOH m 100 
molecules 
OHsCOOH+HaO 

Molecules of H 2 O 
m 100 molecules 
CHaCOOH+HaO 

l/lo 

0 

100 

X 00 

8 85 

91 15 

0 98 

16 7 

83 30 

0 955 

21 0 

79 

1 00 

35 5 

64 5 

1 035 

53 5 

40 5 

1 21 

65 7 


1 29 

67 8 

32 2 

1 40 

81 0 

19 0 

1 83 

98 58 

1 42 

3 81 


(McLauchlan ) 


Hydrogen persulphide, H^S^ or HaS 5 

Decomp by contact with HaO, m which it 
IS apparently insol Sol in ether with subse- 
quent decomp Sol m CSa (Th^nard, A 
di 48 79 ) 

H 2 S 2 Quickly decomp by ether, acetic 
ether, ethyl, or amyl alcohol HaS has no 
action 

Cone HCl, or HCaHsOaH-Aq have no ac- 
tion Sol m a solution of S m CSa, and in 
liquid hydrocarbons 

Chloroform dissolves without decomp 
(Sabatier, C R 100 1346, 1585 ) 

Alkahes, and KaS-f-Aq decomp instantly 
Decomp by HaO, dil and cone HCl, cone 
H 2 SO 4 , alkali and alcohol Sol in alcohol 
contaimng HCl but soon decomp in this 
solution Miscible in all proportions and 
without decomp with benzene, ether and CSa 
(Bloch, B 1908,41 1977) 

Formula is HaSs (Rebs, A 246 356 ) 
-I- 7 H 2 O Easily decomp by heat (de 
Forcrand and Villard, C R 106 1402 ) 

Hydrogen irisulphide, HaSs 
Decomp by HaO, dil and cone HCl, cone 
H2SO4, alkali and alcohol Somewhat sol in 
alcohol contaimng HClj but slowly deoomp 
m this solution Miscible with ether, ben- 
zene and CSa and these solutions are relativdy 
stable (Bloch, B 1908,41 1974) 
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Hydrogen telliinde, H 2 Te 
SI sol in F 2 O Decomp in the air 
(Emyei, Z anorg 1900, 26 313 ) 

Hydrosulphimc acid, H 2 S 
See Hydrogen sulphide 

Hydrosiilphurous acid, H 2 SO 2 
See H 3 rpostilphurous acid 

Hydroxylamic acid 

Calcium hydroxylamate, Ca(ONH 2)2 
Very explosive, decomp by H 2 O (Ebler 
and Schott, J pr 1908, (2) 78 323 ) 

Zinc hydroxylamate Zn(ONH 2)2 
Decomp by H 2 O (Ebler and Schott ) 

Zmc hydroxylamate, hydroxylamme, 

Zn(H ]SIO) 2 , 3 NH 3 O 
Very unstable 

Insol m abs alcohol (Ebler and Schott ) 

Hydroxylamme, NH 30 =NH 2 ( 0 H) 

Known only in solution 
Sol in alcohol (Lossen, J pr 96 462 ) 
Prepared m free state by de Bruyn 
Very deliquescent, and sol in H 2 O and 
alcohol SI sol or insol m CHCls, CeHe, 
ether, or ethyl acetate 
Methyl alcohol at 5® dissolves 35%, ethyl 
alcohol at 15°, 15%, boiling dry ether, 1 2%, 
boiling ethyl acetitc, 1 6% (de Bruyn, R 
t c 11 18) 

Hydroxylamme arsenate, As 04 H 3 (NH 30)3 
SI bol 111 cold lliO, sol in hot H O from 
which it cm h( (lyst (Hofin inn, A 1899, 
307 331 ) 

Hydroxylamme azoimide 
See Azcimide, hydroxylamme 

Hydroxylamme bromide, NH 2 OII, HBr 
Very sol in II 2 O, insol m ether by which 
it is pptd from solution in alcohol (Adams, 
Am Ch J 1902, 28 205 ) 

2 NH 2 OH, HBi Eisily sol m H 0, insol 
m ether and ligroin SI sol in alcohol 
(Adams ) 

Hydroxylamme mercuric bromide hydroxyla- 
mme, 2 NH 2 OH, 2HBr, HgBrs, 2 NH 2 OH 
Decomp by H 2 O and methyl alcohol 
Readily decomp by alkalies (Adams ) 

Hydroxylamme calcium, HO Ca ONH 2 
Partially decomp by H 2 O at ordmary 
temp (Hofmann, Z anorg 1898, 16 464 ) 


Hydroxylamme chloride, basic, NH8(OHX31, 
NH 3 OH 

Sol m H 2 O Alcohol precipitates from 
aqueous solution Insol m ether (Lossen ) 
2NHs(OH)Cl, NH 2 OH Dehquescent, 
very sol m H 2 O, less in alcohol, and insol in 
ether (Lossen ) 

Hydroxylamme chlonde, NH8(0H)C1 
Not dehquescent Very sol in H 2 O and 
hot ordmary alcohol SI sol in absolute al- 
cohol Insol m ether (Lossen ) 

Sol m 1 2 pts H 2 O at 17° (Schiff, Z phys 
Ch 1896, 21 290 ) 


Sp gr of aqueous solution at 17° 


% salt 

sp gr 

40 

1 1852 

28 

1 1260 

20 

1 0888 

14 

1 0616 

10 

1 0437 

7 

1 0303 

5 

1 0214 

3 5 

1 0147 


(Schiff, Z phys Ch 1896, 21 290 ) 


100 pts absolute methyl alcohol dissolve 
16 4 pts at 19 75°, 100 pts absolute ethyl 
alcohol dissolve 4 43 pts at 19 75° (ae 
Bruyn, Z phys Ch 10 783 ) 

Somewhat sol m alcohol (Adams, Am 
Ch J 1902, 28 204 ) 

Hydroxylamme mercunc chlonde, NH 2 OH, 
HCl, HgCL 

Very sol in H 2 O and alcohol Less sol m 
ether (Adams, Am Ch J 1902, 28 213 ) 
5(NH20H)2, HCl, 2HgCl2 Sol m cold 
H () ilcohol and cthei More eisily sol in 
methyl alcohol Sol in HCl The slightest 
tiaee of ilk ih c nises dccomp (Adams) 

//erahydroxylamme cobaltic bromide, 

[Co(NH20H)olBr3 
(Werner, B 1905, 38 897 ) 

Hexahydroxylamme cobaltic chloride, 
[Co(NH20H)6]Cl3 

Very stable toward ITCl (Werner, B 
1905,38 895) 

/feeihydroxylamme cobaltic nitrate, 
[Co(NH20H)6](N03)s 
(Werner ) 

HeiJahydroxylamme cobaltic sulphate, 
[Co(NH20H)6]2(S04)3+2H20 
Easily sol m H 2 O (Werner ) 

Hydroxylamme columbate, CbOeNsHio 
Explosive SI sol in H 2 O (Hofmann, Z» 
anorg 1898, 16 473 ) 
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Hydroxylamme dithionate, (NH20H)2, 

H2S2O6 

Sol in H 2 O, decomp on heatmg tlie aq 
solution rSabanejeff, Z anorg 1898, 17 485 ; 

Hydroxylamme fluosilicate, (NH80)2, H 2 S 1 F e 

+ 2 H 2 O 

Easily sol mH20 Nearly insol m methyl 
and abs ethyl alcohol (Ebler, J pr 1908, 
(2), 78 338 ) 

Hydroxylamme fluotitanate, (NHsO)8, H 2 T 1 F 6 
Sol m H 2 O SI sol m methyl alcohol 
(Ebler, J pr 1908, (2) 78 340 ) 

Hydroxylamme hypophosphite, 

(NH80H)H2P02 

Very sol m H 2 O (Sabanejeff, Z anorg 
1898, 17 483 ) 

Sol m H 2 O and absolute alcohol Insol ^ 
m ether (Hofmann and Kohlschutter, Z 
anorg 1898, 16 469 ) 

Hydroxylamme potassium hypophosphite, 
(H2P02)2(NH30)8K2 

Easily sol m H 2 O, decomp on heatmg, 
sol m hot abs alcohol (Hofmann and Kohl- 
schutter, Z anorg 1898, 16 468 ) 


Solubihty m H 2 O 

1 g of aqueous solution contains at 
0 ° 10“ 

0 012 0 015 g hydroxylamme phosphate, 

20“ 30“ 

0 019 0 027 g hydroxylamme phosphate, 

40“ 50“ 

0 040 0 055 g hydroxylamme phosphate, 

60“ 70“ 

0 077 Q 102 g hydroxylamme phosphate, 
80“ 90“ 

0 133 0 168 g hydroxylamme phosphate 

(Adams, Am Ch J 1902, 28 204 ) 

(NH 30 H)H 2 P 04 Hy^oscopic Aq solu- 
tion IS decomp on heating (Sabanejeff, B 
1897, 30 287 ) 

Hydroxylamme phosphite, (NH80H)2HP03 
Sol m H 2 O and absolute alcohol (Hof- 
mann and Kohlschutter, Z anorg 1898, 16 
467) 

(NH30H)H2P08 Sol in H 2 O Insol m 
alcohol (Sabanejeff, Chem Soc 1900, 78, 
(2), 14) 

Hydroxylamme phosphite ammoma, 
(NHs0H)H2P03, NHs 
S ol m H 2 O (Sabanejeff, Chem Soc 1900, 
78,(2) 14) 


B[y droxylamme hypophosphate, 

(NH30H)2H2P206 

Easily sol m H2O (Sabanejeff, Z anorg 
1898, 17 489 ) 


Hydroxylamme sodium, NaONH 2 
Very hygroscopic (de Bruyn, R 
1892, 11 18 ) 


c 


Hydroxylamme iodide, NH 2 OH, HI 
Hydroscopic, sol m methyl alcohol Very 
explosive (Wolffensbem and GroU, B 1901, 
34 2419) 

Dihydroxylamme iodide, (NH20H)2, HI 
Dehquescent More sol m H 2 O, methyl 
and ethyl alcohol than the tn compound Is 
decomp when recryst from these solvents 
Insol m ether (Dunstan, Chem Soc 1896, 
69 841 ) 

Tnliydroxylamme iodide, (NH20H)3, HI 
Dehquescent m moist air Sol m H 2 O, 
methyl and ethyl alcohol Insol m ether 
(Dunstan ) 

Hydroxylamme mtrate, NH 3 ( 0 H)N 03 
Very sol m H 2 O and absolute alcohol 
(Lessen ) 

Hydroxylamme ori/iophosphate, 
(NH80H)3P04 

SI sol m cold H 2 O (Lessen ) 

Only si sol m H 2 O (Hofmann, A 1899, 
307 330) 

Moderately sol m H 2 O (Ross, Chem Soc 
1906, 90, (2) 19 ) 


Hydroxylamme sulphate, (NH 30 H) 2 S 04 
Easily sol m H 2 O Precipitated from con- 
centrated aqueous solution by alcohol (Les- 
sen ) 

Sol m cone NH 40 H+Aq Insol m al- 
cohol and ether (Preibisch, J pr 1873, (2) 
7 480) 

Not deliquescent Sol m % of its wt of 
H 2 O at 20“ (Divers and Haga, Chem Soc 
1896, 69 1665 ) 

1 g of aqueous solution contains at 
— 8 “ 0 “ + 10 “ 

0 307 0 329 0 366 g hydroxylamme sulphate, 
20“ 30“ 40° 

0 413 0 441 0 482 g hydroxylamme sulphate, 
50“ 60“ 90° 

0 522 0 560 0 685 g hydroxylamme sulphate 
(Adams, Am Ch J 1902, 28 203 ) 

Dry hydroxylamme sulphate is insol m 
abs and almost insol m 95% alcohol 
(Adams ) 

For double salts, see under sulphuric acid 
NH2OH, H2SO4 Deliquescent Sol m 
H 2 O (Divers, Chem Soc 1895, 67 226 ) 

Hydroxylamme tungstate, 4 NH 2 OH, 3 WO 3 + 
3 H 2 O 

Moderately sol m H 2 O (Allen and Gott- 
schalk. Am Ch J 1902, 27 338 ) 
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Hydroxylauune uranate, U04(NH30)2-1-H20 
Decomp by heat (Hofmann, Z anorg 
1897 , 16 78 ) 


Ba9K8(NS207) 7 4" I 4 H 2 O 
3Ba(OH)2, Ba9K8(NS207) 
Above salts are all ppts 
Soc 1894 , 66 561 ) 


7 


(Divers, Chem 


Hydroxylanune uranate ammonia, 

U 04 (NH 30 ) , 2NH3 

^ Decomp by H2O (Hofmann, Z anorg 
1897,16 79 ) 

Hydroxylanune meiavanadate, VOeNsHie 
Decomp by moisture (Hofmann, Z 
anorg 1898 , 16 472 ) 

Hydroxylanune meiavanadate ammonia, 
VO3H, (NH 80 ) 2 , 2 NH 8 
Easily decomp by H2O and HCl (Hof- 
mann, Z anorg 1898 , 16 471 ) 

Hydroxylanuhe monosulphomc acid, 

H 0 NH(S 03 H) 

^‘Sulphazidic acid” of Fremy 
'^Sulphydroxylamic acid” of Claus 
Sol in H2O Slowly decomp on boiling 
(Raschig, A 241 161 ) 

Ammomum hydroxylanune monosulphonate, 
(OH)HN, SO3NH4 
(Sabandjeff, Z anorg 1898 , 17 491 ) 

Afowobanum , (H0NHS03)‘’Ba+ 

H2O 

Easily sol in H2O (Divers and Haga, 
Chem Soc 66 760 ) 

Dibarium , Ba(H0NS03)2Ba4- 

H2O 

Nearly insol in HO, sol m HCl+Aq 
(Divers and Haga, Chem Soc 66 760 ) 

Potassium , H0NH(S03K) 

“Potassium 1 ’ ’ ' ’ n of Claus 

“Potassium sulph uia ite oi h icmy 
Sol m cold IliO luisily sol m hot H O 
without decomp liisol ui alcohol (Rischig 
d-HiO (Dive rs and II iga, Chem Soc 66 

760 ) 

Hydroxylanune disulphomc acid, 

H 0 N(S 0 J 1)2 

“ Disulphydroa/()ti( acid” of Clius 
“Sulphi/otic uid” of iremy 
Not known in fn ( state (Raschig, A 241 
161 ) 


Barium hydroxylamme dtsulphonate, 

Ba3(NS2()7)2+4H20 ind +SH2O 
Practically insol m H2O Sol m NH4CI+ 
Aq (Divois, Chem Soc 1894 , 66 559 ) 


Banum potassium 


Ba 8 K 8 H 4 (NS 207 )o+ 9 H 20 

BaKNS 207 +H 20 

(H 0 ) 2 BafiK 4 H(NS 207 ) 6 +H 20 


Banum sodium hydroxylanune dtsulphonate, 
Ba 6 Nas(NS 207 ) 64 “ 7 H 20 
Ba 9 Na 3 (NS 207 ) 7 -f 7 H 20 
Bai8Nai5(NS207)i7-f-24H20 
Above salts are ppts (Divers ) 


Potassium , H 0 ]SI(S 03 K) 2 + 2 H 2 O 

“Potassium disulphydroxyazotate” of 
Claus (A 168 75 ) Insol m cold H2O 
Very unstable Venr difficultly sol mH20, 
more easily m dil K( 5 H 4 -Aq (Raschig, A 
241 161 ) 

H0N(S03K)2, KON(S03K)2H-H20 True 
composition of potassium sulphazotate of 
Fremy (Divers and Haga, Chem Soc 1900 , 
77 432 ) 

Potassium sodium 

3K3NS2O7, 2Na3NS207+2H20 Sol m 

H2O 

6K3NS2O7, Na3NS207, H8NS2O7+2OH2O 
Sol m H2O 

IC2Nai6H8(NS207)7"l*5H20 Less sol m 
H2O than the others 
K,6Na6H4(NS207)8+9H20 SolmHaO 
KNa4H(NS207)2+H20 Readily sol m 
H2O 

K6NaH2(NS207)s+2H20 Moderately sol 
in H2O 

KNaHNS207+3H20 Sol in H2O 
(Divers, Chem Soc 1894 , 66 552 ) 


Potassium strontium , 

(HO, Sr)3NS207, 8(SrKNS O7, 2HoO) 
Ppt (Divers ) 


Potassium hydroxylamme disulphonate m- 
trite, H0N(S03K)2, KNO2 
Very si m H2O (Divers and Haga, 
Chem Soc 1900 , 77 433 ) 

K6H(NS207)2, 3KNO2+H2O Decomp by 
H2O (Divers and Haga ) 

2 k()N(b() 3 K) 2 , KNO2+4 4H2O Very sol 
in H2O which decomp it into its constituent 
salts (Div( rs and Haga ) 

+bH 20 Very sol in H2O which decomp 
it into its constituent salts (Divers and 
Haga ) 

2K6H(NS207) , 7KNO2+3H2O Decomp 
by H2O (Divers and Haga ) 

3K5H(NS207)2, 7KNO2 Decomp by H2O 
(Divers and Haga ) 


Potassium hydroxylamme disulphonate so- 
dium chloride, 5K2HNS2O7, 8NaCl + 
3H2O 

Decomp by H2O (Divers, Chem Soc 
1894,66 551 ) 
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Sodium hydroxylamme disulphonate, 

HON(SOsNa)2 

Sol m somewhat more than its own wt of 
H2O at 14® (Divers, Chem Soc 1894, 66 
646) 

NajHNSaOT, ^NasNSaOy+SHaO Sol m 
less than 1 5 pts H2O at 14° (Divers ) 

Hydroaylamme isomonosvUvhomc acid, 
NH2, 6, SO2, OH 

Very hydroscopic Sol m water, sol m 
alcohol (Sommer, B 1914, 47 1226 ) 
[Compare Raschig, A 1887, 241 161 ] 

Hydroxylamine isodisvUphomc acid 

Ammomum hydroxylamme tso(^tsulphonate, j 
(S08NH4)ONH(S08NH4) 

3 pts are sol m 2 pts H2O at 18° Apt 
to form supersat solutions (Haga, Chem ! 
Soc 190e, 89 246 ) ! 

D^potass^um , E:2HS207N 

Only si sol m cold H2O Easily sol m 
boilmg H2O Decomp by hot dil HCl 
(Raschig, B 1906, 39 246 ) 

6 44 pts are sol m 100 pts H2O at 16 4° 

7 18 “ “ 100 H3O “ 17 8° 

8 05 '' 100 H2O 20° 

(Haga, Chem Soc 1906, 39 243 ) 

rnpotassium , (S03K)0NK(S03K) 

+2H2O 

Very sol in H2O, ppt by alcohol (Haga ) 

Disodium , (S03Na)0NH(S03Na) 

Very sol m H2O, msol m alcohol by which 
it IS ppt from aqueous solution (Haga ) 

rnsodium , (S03Na)0NNa(S03Na) 

+2H2O 

Sol in H2O, ppt by alcohol (Haga ) 
+3H2O Sol in 1 3 pts H2O at 20° Less 
sol in NaOH+Aq (Divers, Chem Soc 
1894,66 546 ) 

Hydroxylamine fnsulphonic acid 

A mm onium hydroxylamme ir^sulphonate, 
2(S03NH4)0N(S03NH4)2+3H20 
Sol in 0 61 pts H2O at 16° (Haga, Chem 
Soc 1904,85 84) 

Potassium , 2(S03K)0N(S03K)2+ 

3H2O 

1 pt is sol in 25 37 pts H2O at 18° (Haga ) 

Sodium , (S08Na)0N(S08Na)2+ 

2H2O 

Sol in 2 84 pts H2O at 21 5° 


Dihydroxylamme sulphomc acid, 
(H0)2N(S03H) 

'^Sulphazmous acid” of Fremy 
Known only m its salts (Raschig, A 241 
161) 

Potassium ddiydroxylamme sulphonate, 
(H0)2NS08K 

Not obtained m pure state, forms basic salt 
KO 

g-^NSOsK, which is quite sol m H2O, and 

corresponds to '^sulfazite de potasse” of 
Fremy (A ch (3) 16 421) 

Sol m H2O, msol m alohol and ether 
(Fremy ) 

Hydroxyliodoplatmdiamine sulphate, 

( 0 H)IPt(NH 3 ) 4 S 04 +H 20 
Very si sol , even m boihn^ H2O (Carl- 
gren, Sv V A F 47 312 ) 

Hydroxylomtratoplatmdiamme mtrate, 

OH p-NaHeNOs 

N0s^%2H6N03 

SI sol m cold, more easily m hot H2O 
Very si sol m H2O contammg HNO3 (Cleve ) 

p2/^opliosphate, 

Very si sol in H2O (Cleve ) 

Hydroxyloplatinamme hydroxide, 

(0H)2Pt(NH30H)2 

Insol m H2O Easily sol in dil acids, even 
HC2H302+Aq Not decomp by boilmg 
KOH+Aq (Gerhardt, Compt Chem 1849 
490) 

Hydroxyloplatmamme mtrate, 

(OH) 2Pt (NHsNOs) 2 +2H2O 
SI sol in cold, easily in hot H 0, not 
attacked bv cold HCl+Aq (Cleve ) 

oxalate, (OH).Pt(NH3) C2O4+H2O 

Sol in hot H2O 

sulphate, (0H)2Pt(NH3)2S04+H0 

Difficultly sol in H2O (Cleve ) 

Hydroxyloplatlnd^aln^ne bromide, 

(OH)2Pt(NH3)4Br2 

SI sol , even in boiling H2O (Carlgren, 
Sv V A F 47 320) 

chloride, (OH)2Pt(NH3)4Cl2 

Sol m 206 pts cold, and 49 pts boilmg 
H2O (Carlgren, Sv V A F 47 316 ) 

chromate, (0H)2Pt(NH3)4Cr207 

Very si sol in cold or hot H2O (Carlgren, 
Sv V A F 47 319) 
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Hyd^oxyloplatln^^^atmne iodide, 

(OH)2Pt(NH3)4l2 

SI sol m hot or cold H 2 O (Carlgren ) 

—— nitrate, ( 0 H) 2 Pt(NH 8 ) 4 (N 03)2 
SI sol m cold, moderately sol m hot H 2 O 
(Gerhardt, A 76 315 ) 

Sol m 343 pts cold, and 38 pts bodmg 
H 2 O (Carlgren, Sv V A F 47 318 ) 

— nitrite, (0H)2Pt(NH5)4(N02)2 
Easily sol m H 2 O (Carlgren ) 


Hydroxylostllphatoplatlnd^amlne cUoroplati- 
nate, 

r(OH)Pt(N2H6)2Cl-i 
2 \ / , PtCl4+2H20 

L SO4 -I 

Ppt 


chromate, 

r(OH)Pt(N2H6)2'] 

\/ Cr 04 + 2 H 20 

L SO 4 -I 2 

SI sol m H 2 O 


sulphate, ( 0 H) 2 Pt(NH 3 ) 4 S 04 

Very si sol m boilmg H 2 O (Cleve ) 
4 - 4 H 2 O EfiBlorescent (Carlgren, Sv V 
A F 47 313 ) 


dtchromate, 

SI sol mH20 


(OH)Pt(N2H6)2l 

\ / Cr207 

SO 4 J 2 


Hydroxyloplatmmonod^aimne nitrate, 

/^TT\ piNHaNHsNOs 
Very easily sol in H 2 O (Cleve ) 


(OH)Pt(N2H6) NOs 

— mtrate, \ / 

SO4 

Sol m hot H 2 O 


Hydroxyloplatmsemzdiamme mtrate, 

(0H)3PtNH3NH3N08(?) 

Easily sol in H2O (Cleve ) 

sulphate, 

(OH)2PtNH3NH3 
\/ (?) 

SO 4 

Sol m hot H2O 


Hydroxylodiplatindiaimne chloride, 

(OH)2Pt2(N Ho)4Cl4+H20 
Extremely si sol m H 2 O 

d^chromate, ( 0 H) 2 Pt 2 (N 2 H 6 ) 4 (Cr 207)2 

Ppt (Cleve ) 


sulphate, 

r(OH)Pt(N2Hc)2T 

\ / SO 4 + 3 H 2 O 
L SO4 -I2 

SI sol in H 2 O (Cleve ) 


Hypoantimomc acid 

Calcium hypoantimonate (?), Ca2Sb308 
Mm Romeife Insol in acids 


Potassium hypoantimonate, K2Sb206 

Sol in hot H 2 O Sol in 425 pts boiling 
H 2 O (Brandes) Sol in boiling KOH+Aq 
(Berzelius) 

K2Sb409 Ppt 


mtrate, 

Very si sol in cold, more easily in hot H 2 O 
(Cleve ) 

phosphate, (OH) Pt2(N2H6)4(P04H)2 

Ppt 

sulphate, (()H)2Pt2(N2H(,)4(S04)2+ 

2 H 2 O 

Ppt Nearly insol in H 2 O 

Hydroxylosulphatoplatindiaimne 
bromide, (()H)Pt(N2H6)2Br 

\ / + 2 H 2 O 

SO. 

Easily sol m H 2 O (Cleve ) 

(OH)Pt(N2H6)2Cl 

chloride, \ / +2H2O 

SO4 

Moderately sol in cold, very sol in hot 


Hypobonc acid 

Sodium hypoborate, NaOBHs 

Deliquescent, decomp m aq solution at 
room temp Decomp by acids SI sol in 
alcohol with decomp (Stock, B 1914, 47 
821 ) 

Hypobromous acid, HBrO 
Known only in aqueous solution 
Solution contaimng 6 21 pts Br as HBrO 
m 1(X) ccm H 2 O decomposes at 30° If dilute 
solution is distilled in vacuo, an acid contain- 
ing 0 7^6 pt Br as HBrO in 100 ccm is ob- 
tained at first, but the distillate slowly grows 
weaker Dil solution, stable at oidinary 
temp , decomp by heating over 60° (Dancer 
A 126 2i7) 

Banum hypobromite 
Known only in solution 
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Calcium hypobromite bromide 
Deliquescent, and sol m H 2 O with partial 
decomp (Berzehus ) 

Potassium hypobromite, KBrO 
Known only in solution 

Sodium hypobromite 
Known only in solution 

Strontium hypobromite 
Known only in solution 

Hypochlorous acid, HCIO 
Miscible with H 2 O Decomposes at Q° in 
the dark more rapidly at higher temp or m 
hght The stronger the solution the more 
rapid the decomposition Moderately strong 
acid may be distilled without any consider- 
able decomp , a stronger acid distillmg over 
at first, and afterwards an acid weaker than 
the origmal acid Very cone or very dil 
acids decomp bv distillation 

Amm omum hypochlonte 
Elnown only m aqueous solution, which de- 
composes at once 

Banum h3rpochlonte 
Known only m solution 

Calcium hypochlorite, Ca(0Cl)2-|-4H20 
Dehquescent, and sol in H 2 O (idnzgett, 
Chem Soc (2) 13 404 ) 

Calcium hypochlonte chlonde, etc (bleachmg 
powder), CarOCl) 2 , CaCL, Ca(OH) 2 -f 
II2O 

Not deliquescent Sol in H 2 O Alcohol 
does not dissolve out CaCL Sol m 20 pts 
H 2 O with a shght residue 
Correct formula is CaOCL (Lunge and 

Sohappi, Kraut, A 214 354), Ca.^^ (Stahl- 
schmidt, B 8 869), CaOCI, Cl (Odling) 

CaCL IS dissolved out by alcohol For- 
mula = 2CaQQ|CaCl -(- 2 H 2 O (Dreyfuss, Bull 
Soc (2) 41 600) 

Didymium hypochlonte, Di(OCl)8 

Difficultly sol in H 2 O Easily sol in acids 
(Frenchs and Smith, A 191 348 ) 

Lanthanum hypochlonte, La(OCl )3 
Easily sol in H 2 O (Frenchs and Smith ) 

Lithium hypochlonte, LiClO 

Known only in solution (Kraut, A 1882, 
214 356) 

Magnesium hypochlonte 
Known only in solution 


Potassium hypochlonte, KCIO 
Known only in solution 

Silver hypochlonte, AgClO 
Very sol m H 2 O, and decomp very quickly 
(Stas, Acad R de Belg 36 103 ) 

Sodium hypochlonte, NaClO 
Known only m solution 

Hypoiodic acid, I2O4 
See lodme texiroxide 

Hypoiodous acid, HOI 
Known only m solution which decomp on 
standmg (Taylor, C N 1897, 76 97 ) 

Calcium hypoiodite iodide, Ca(OI) 2 , Cal 2 
Not very unstable (Lunge and Shoch, B 
16 1883) 

Hyponitnc acid, N2O4 
See Nitrogen tetroxide 

Hyponitrous acid, HNO, or better H 2 N 2 O 2 
Known only in aqueous solution Solution 
IS quite stable (van der Plaata B 10 1507 ) 
Very dehquescent, sol in H 2 O and alcohol, 
sol in ether, chloroform, benzene, si sol m 
petroleum ether (Hantzsch and Kaufmann, 
A 1896, 292 323 ) 

Ammomum hypomtnte, (NH4)2N202 
Sol in H 2 O and m alcohol (Jackson, C N 
1893, 68 266 ) 

Ammomum hydrogen hypomtnte, NH4HN 0 O 2 
Easily sol in H 2 O The sohd salt slowly 
decomp at ord temp into ammoma, H 2 O 
and N 2 O (Hantzsch and Kaufmann, A 
1896, 292 328 ) 

Banum hypomtnte, BaN 202 

Nearly msol in, but gradually decomp by 
H 2 O Sol in cone acids with evolution of 
N 2 O, but sol in dll HC 2 H 302 +Aq without 
decomp (Zorn, B 16 1007 ) 

-I- 4 H 2 O SI sol m H 2 O, msol in alcohol 
and ether (Kirschner, Z anorg 1898, 16 
424) 

+a;H20 Efflorescent (Maquenne, C R 
108 1303) 

Banum hydrogen hypomtnte, BaH 2 (N 202)2 
Easily sol in H 2 O (Zorn, B 1882, 16 
1011 ) 

Calcium hypomtnte, CaN202 4-4H20 
Nearly msol in H 2 O, easily sol in dil 
acids (Maquenne, C R 108 1303 ) 

SI sol inH 20 ,insol m alcohol (Kirsch- 
ner, Z anorg 1898, 16 426 ) * 




HYPOPHOSPHATE, BARIUM HYDROGEN 


391 


Cupnc hypomtnte, basic, CuNaOa, Cu(OH )2 
Insol m H 2 O, not decomp by hot H 2 O 
Sol m dll acids and m ammoma Decomp 
byNaOH (Divers, Chem Soc 1899,76 121 
Insol m H 2 O Sol in dil acids and m 
NH 40 H+Aq (Kirschner, Z anorg 1898, 
16 430) 

Cuprous hypomtnte, CU 2 N 2 O 2 + 2 H 2 O 
Ppt (Kolotow, C C 1891 , I 1859 ) 
Cannot be formed (Divers, Chem Soc 
1899,76 121 ) 

Lead hypomtnte, basic, PbN202, PbO 
Insol in H 2 O Sol in dil acids from which 
it may be pptd by NaOH+Aq or NH^OH-f- 
Aq (Kirschner, Z anorg 1898, 16 430 ) 

Lead hypomtnte, PbN202 
Insol in H 2 O, sol m dil acids from which 
it may be pptd by NaOH+Aq or NHs+Aq 
(Kirschner ) 

Mercunc hypomtnte, basic, 3HgO, HgN202 
-J- 3 H 2 O 

Ppt SI sol even m bodmg dil HNO 3 
Scarcely sol m cone , very sol in warm dil 
HCl (Ray, Chem Soc 1897, 71 349 ) 

Mercurous hypomtnte, Hg 2 N 202 
Sol in dll HNO 3 with slow decomp (Ray, 
Chem Soc 1907, 91 1404 ) 

Mercuric hypomtnte, HgN 202 
Sol in HCl, and in NaCl+Aq 
SI sol m very dil alkali (Divers, Chem 
Soc 1899, 76 119 ) 

Potassium hypomtnte, K 2 N 2 O 2 
Sol m H 2 O (van der Plaats ) 

Stable when dry 

Sol m 90% alcohol, and si sol in abs 
alcohol (Divers, Chem Soc 1899, 76 103 ) 

Silver hypomtnte (mtrosyl silver), 

Ag 2 N 202 

Insol in H 2 O hasilv sol m dil HNO 3 + 
Aq or H 2 b 04 +Aq 

Decomp by HjP 04 , H^S, and boiling 
HC 2 H 3 O 2 + Aq ( V in der PH its ) 

Insol m HC 2 H 302 +Aa, sol in NH 4 OH 
+Aq (Divers, C N 23 206 ) 

Sol m dll HNO 3 and H 2 SO 4 and in cone 
NH 40 H+Aq, decomp by HCl (Kirsch- 
ner, Z anorg 1898, 16 431 ) 

Sodium hypomtnte, Na 2 N 202 -f 6 H 20 
Sol m H 2 O (van der Plaats ) 

Strontium hypomtnte, SrN 2 O 2 
Easily sol in H 2 O (Roederer, Bull 
Soc 1906, (3) 36 715 ) 

+ 5 H 2 O Nearly msol in H 2 O, easily sol 


m dll acids (Maquenne, C R 108 1303 ) 
SI sol m H 2 O, insol in alcohol (Kirsch- 
ner, Z anorg 1898, 16 426 ) 

Hypophosphomolybdic acid, MosOs, 

7 H 8 PO 2 + 3 H 2 O 

Very si sol m cold H 2 O Scarcely sol 
in cold dll H 2 SO 4 Sol m cold cone H 2 SO 4 
Sol m warm cone HCl Warm HNO* 
oxidizes forming clear solution (Mawrow, 
Z anorg 1901, 28 164 ) 

Ammomum hypophosphomolybdate, 
2(NH4)20, 2 H 8 PO 2 , 8 M 0 O 8 + 2 H 2 O 
Not very sol m cold H 2 O, readily m hot 
H 2 O (Gibbs, Am Ch J 3 402 ) 

Hypophosphonc acid, H4P2O6 
Very dehquescent, and sol m the least 
amount of H 2 O (Joly, C R 101 1058 ) 
100 cc H 4 P 206 + 4 q, contammg 4 1 %P 204 
has sp gr = 1 036 

100 CO H 4 P 206 -l-\q, contaimng 12 3% 
P2O4 has sp gr =1 122 

(Salzer, A 1878, 194 28 ) 

+H 2 O (Sanger, A 232 14 ) 

Does not exist (Joly ) 

-i- 2 H 20 Appears to be the only stable 
hydrate between 0 ® and 60 ® 

Sanger’s hydrate, H 4 P 2 O 6 +H 2 O, and 
Joly’s anhydride could not be obtained 
(Rosenheim, B 1908, 41 2711 ) 

Aluminum hypophosphate, Al4(P206)8+ 
23 H 2 O 

Easily sol m mineral acids Sol mNa 4 P 206 
-pAq (Palm, Dissertation, Rostock, 1890 ) 

Ammomum hypophosphate, (NH 4 ) 4 P 206 + 
H 2 O 

Sol in 30 pts H 2 O (Salzer, A 194 32 ) 

Ammomum hydrogen hypophosphate, 

(NH4)2H2P206 

Sol in 14 pts cold, and 4 pts boilmg H 2 O 
(Salzer, A 194 32 ) 

Ammommn /rihydrogen hypophosphate, 

NH 4 H 3 P 2 O 0 

Sol m H 2 O (Salzer, A 211 1 ) 

Ammomum magnesium hypophosphate, 
(NH 4 ) 2 MgP 2 O 6 + 0 H 2 O 
Precipitate (Salzer, A 232 114 ) 

Barium hypophosphate, Ba 2 P 206 

Very slightly sol , but not wholly msol in 
H 2 O Very slightly sol in acetic acid, but 
more soluble in hydrochloric, and hypophos- 
phonc acids (Salzer, A 194 84 ) 

Banum hydrogen hypophosphate, BaH 2 p 206 
+ 2 H 2 O 

Soluble in about 1000 pts H 2 O Solution 
I decomposes by heating (Salzer, A 194 34 ) 




392 


HYPOPHOSPHATE, BISMUTH 


Bismuth hypophasphate, Bi4(P206)8+ 
SJ^HgO 

Completely sol m HCl+Aq, also m warm 
HNOs+Aq Insol m boiling dil H2SO4+ 
Aq SI sol by long boihng with cone 
H2SO4 (Palm, Rostock, 1890 ) 

Cadmium hypophosphate, Cd2P206-f2H20 
Insol m H2O Sol m dil acids (Drawe, 
B 21 3403 ) 

Cadmium potassium hydrogen hypophos- 
phate, C(lK2(H2P206)2~f'23^H20 
(Bausa, Z anorg 1894 , 6 147 ) 

Cadmium sodium hypophosphate, CdNa2p206 
+6H2O 

Insol m H2O, but decomp thereby Sol 
in dll acids (Drawe) 

Calcium hypophosphate, Ca2P206+2H20 
Insol m H2O, diflGLcultly sol m HC2H8O2, 
easily sol m H4P2O6, or HCl+Aq (SaLser, 
A 194 36 ) 

Calcium hydrogen hypophosphate, 
CaH 2 P 206 "f' 6H2O 

Sol in 60 pts H2O (Salzer, A 232 114 ) 

Chromic hypophosphate, Cr4(P206)s+34H20 
Sol m HCl+Aq on si warmmg, also in 
HNOa+Aq Not completely sol m dil 
H S04+Aq, but completely sol m cone 
t (Palm, Dissertation, Rostock, 1890 ) 

Cobaltous hypophosphate, C02P2O6+8H2O 
Insol mH20 Easily sol m acids (Drawe, 
B 21 3403 ) 

Cobaltous potassium hypophosphate, 
CoKaPaOe+SHaO ^ 

Ppt (Bausa, Z anorg 1894 , 6 156 ) 

Cobaltous potassium hydrogen hypophos- 
phate, C0H2P2O6, 3K2H2P2O6+I5H2O 

Cobaltous sodium hypophosphate, CoNaaPaOe 
+1J^H20 

Insol m H2O, but decomp thereby Sol 
m dll acids (Drawe, B 21 3403 ) 

Cupnc hypophosphate, CuzPaOe+OHaO 
Insol in H2O Sol in dil acids (Drawe, 
B 21 3403 ) ' 

Ppt (Bausa, Z anorg 1894 , 6 145 ) 

Cupnc potassium hydrogen hypophosphate, 
CuHaPaOe, 3K2H2P2O6+I5H2O 
Ppt (Bausa, Z anorg 1894 , 6 152 ) 

Glucmum hypophosphate, GI2P2O6+7H2O 
Insol in H2O Moderately sol in all min- 
eral acids (Palm, Rostock, 1890 ) 

+3H2O (Rammelsberg ) 


Iron (ferrous) hypophosphate, Fe 2 P 206 + 
4MH2O 

Insol m H2O Sol m cold HCl+Aq 
Decomp by hot HNOa+Aq mto Fe4(P206)8 
Insol m HNOa+Aq Insol m boiling ml 
H2S04+Aq Somewhat sol m cold H2SO4, 
but a ppt separates out on heating (Palm, 
Rostock, 1890 ) 

Iron (feme) hypophosphate, Fe 4 (P 206 ) 3 + 
2OH2O 

Easily sol in HCl+Aq WhoUy insol in 
HNOs, and dil H2S04+Aq Completely sol 
m cone H2SO4 by warmmg a short tune, but a 
ppt separates out on boilmg (Palm) 

Lead hypophosphate, Pb 2 P 206 
Insol m H2O, HC2H8O2, or H4P206+Aq, 
sol m dll HNOs+Aq (Salzer ) 

Lithium hypophosphate, L14P2O6+7H2O 
Very si sol m H2O (Salzer, A 194 28 ) 
Sol m 120 pts H2O at ord temp (Ram- 
melsberg, J pr (2) 46 153 ) 

L12H0P2O6+2H2O Deliquescent (Ram- 
melsberg ) 

Magnesium hypophosphate, Mg 2 P 206 + 
I2H2O 

Sol m 15,000 pts H2O, si sol m acetic, 
easily m hypophosphonc, or mineral acids 
(Salzer, A 232 114 ) 

+24H2O (Rammelsberg ) 

Magnesium hydrogen hypophosphate, 
MgH 2 P 206 + 4 H 20 

Sol in 200 pts H2O (Salzer, A 232 114 ) 

Manganese hypophosphate, Mn 2 P 206 + 
2HH2O 

Insol in H2O, sol in mineral acids, insol 
in acetic acid (Palm, Dissertation, Rostock, 

1890 ) 

Manganous potassium hydrogen hypophos- 
phate, MnH2P206, K2H2P2O6+3H2O 
Ppt (Bausa, Z anorg 1894 , 6 150 ) 

Manganous sodium hypophosphate, Mn 2 P 206 , 
Na 4 P 206 +llH 20 

Insol mH20,sol m mineral acids (Palm) 

Nickel hypophosphate, N12P2O6+I2H2O 
Insol in H2O Sol in dil acids (Diawe, 
B 21 3401 ) 

Nickel potassium hypophosphate, 
N1K2P2O6+6H2O 

Ppt (Bausa, Z anorg 1894 , 6 155 ) 

Nickel potassium hydrogen hypophosphate, 
N1H2P2O6 3K2H2P2O6+I5H2O 
Ppt (Bausa, Z anorg 1894 , 6 144 ) 
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Nickel sodium hypophosphate, NiNa 2 P 206 + 
I 2 H 2 O 

Insol in H 2 O, but decomp thereby Easily 
sol in dll acids (Drawe ) 

Potassium hypophosphate, K 4 P 2 O 6 + 8 H 2 O 
Sol in 34 pt H 2 O, insol in alcohol 
(Salzer, A 211 1 ) 

Potassium hydrogen hypophosphate, 
K 5 HP 2 O 6 + 3 H 2 O 

Sol in 34 pfc H 2 O (Salzer, A 211 1 ) 

Potassium dihydrogen hypophosphate, 
K2H2P206“f'3H20, and “f- 2 H 20 
Sol m 3 pts cold, and 1 pt boilmg H 2 O 
(Salzer, A 211 1 ) 

Potassium ^nliydrogen hypophosphate, 
KH 3 P 2 O 6 

Sol in 134 pts cold, and 34 pt hot H 2 O 
(Salzer, A 211 1 ) 

Potassium pentohydrogen dihypophosphate, 
KjH (P206)2+2a20 

Sol in 234 pts cold, and Ve pt boihng 
H 2 O (Salzer, A 211 1 ) 

Potassium sodium hypophosphate, 
Na2K2P20c"l"9H20 

Sol m about 25 pts cold, and 3 pts hot 
H 2 O (Bausa, Z anorg 1894, 6 158 ) 

Potassium zmc hydrogen hypophosphate, 
ZnHaPiOo 3 K 2 H 2 P 2 O 0 +I 5 H 2 O 
Ppt (Bausa, Z anorg 1894, 6 148 ) 

Silver hypophosphate, Ag^PiOe 
SI sol in H 2 O Easily sol in HNO 3 , or 
NH 40 H-|-Aq Very si sol m H 4 P 206 +Aq 
(Salzer, A 232 114 ) 

Sodium hypophosphate, Na 4 P 2 O 6 + 10 H 2 O 
Sol in ibout 30 pts cold, much more easily 
m hot H 2 O (S ilzor ) 

Sodium hydrogen hypophosphate, Na 3 HP 206 
+9Ji 0 

Sol in 22 i)ts H 2 O (Salzer ) 

Sodium dihydrogen hypophosphate, 

N 12 II IbO^-fOHiO 

Sol in 45 pts cold, and 5 pts boiling H 2 O 
More sol in dil H 2 S 04 +Aq Insol in alco- 
hol (Salzer, A 187 331 ) 

Sodium ^nliydrogen hypophosphate, 
NaHsPiOe 

Sol m H 2 O (Salzer, A 211 1 ) 

Sodium ^nhydrogen dzhypophosphate, 

Very efflorescent Sol in 15 pts cold H 2 O 
(Salzer, A 211 1 ) 


Thallium hypophosphate, TI 4 P 2 O 6 

SI sol m H 2 O Decomp m sunhght 
(Joly, C R 1894, 118 650 ) 

Thallium hydrogen hypophosphate, 

TI 2 EL 2 P 2 O 6 

Sol m H 2 O (Joly ) 

Zmc hypophosphate, Zn 2 p 206 + 2 H 20 
Insol in H 2 O Easily sol m dil acids 
(Drawe, B 21 3403 ) 

Hypophosphorosomolybidc acid 

Banum hypophosphorosomolybdate, 

BaO, Mo 7 O 20 , 3 E[ 8 p 02 "i" 12 B [20 
Very sol m H«0 and BaCh+Aq (Maw- 
row, Z anorg 1902, 29 156 ) 

Hypophosphorous acid, H 3 PO 2 
Very sol m H 2 O and alcohol (Rose ) 

Aluminum h 3 rpophosphite 

Not dehquescent, but very sol m H 2 O 
(Rose, Pogg 12 86 ) 

Ammomum hypophosphite, NH 4 H 2 PO 2 
Sol m H 2 O, less dehquescent than the 
potassium salt (Wurtz, A ch (3) 7 193 ) 
Very sol m absolute alcohol (Dulong) 
Moaerately sol m hquid NHj (Fraii- 
lin, Am Ch T 1898, 20 826 ) 

Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4328 ) 

Banum hypophosphite, Ba(H2P02)i!4-H20 
Sol in 3 5 pts cold, and 3 pts boiling H 2 O 
Insol m alcohol (Wurtz, A 43 323 ) 

Bismuth hypophosphite, Bi(H2P02)3 
Ppt (Vamno, J pr 1906, (2) 74 150 ) 
-I-H 2 O Sol in acid Bi(N 08 ) 3 -i-Aq 
(Haga, Chem Soc 1895, 67 229 ) 

Cadmium hypophosphite 
Sol m H 2 O (Rose, Pogg 12 91 ) 

Calcium hypophosphite, Ca(PHo02)2 
Sol m 6 pts cold, and not much more sol 
in hot H 2 O Insol m strong, very sol in 
weak alcohol (Rose, Pogg 9 361 ) 

Calcium cobaltous hypophosphite 

2Ca(PH202)2, Co(PH 202)2-1'2H20 
Efflorescent (Rose, Pogg 12 295 ) 

Calcium ferrous hypophosphite 

Sol in H 2 O (Rose, Pogg 12 294 ) 

Cerous hypophosphite, Ce(PH202)3-f”H20 
SI sol m H 2 O (Rammelsberg, BAB 
1872 437) 
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Chromium hypophosphite, Cr 2 (OH} 2 (H 2 PO 2 ) 4 
Anhydrous Insol m H 2 O or dij acids 
+ 3 H 2 O Sol m H 2 O (Wurtz, A ch (3) 
16 196) 

Cobaltous hypophosphite, Co (PH 2 O 2 ) 2 + 
6 H 2 O 

Efflorescent Easily sol m H 2 O (Rose, 
Pogg 12 87) 

Cupnc hypophosphite, Cu(PH 202)2 
Very sol in H 2 O, but very easily decomp 
on heatmg (W urtz, A ch (3) 16 199 ) 

Glucmum hypophosphite 
Sol in H 2 O (Rose, Pogg 12 86 ) 

Iron^^CTOus) hypophosphite, re(PH 202 ) 2 + 

Sol m H 2 O (Rose, Pogg 12 294 ) 

Iron ('feme) hypophosphite 
Difficultly sol m H 2 O or acids Decomp 
on boilmg SI sol in H 3 P 02 +Aq (Rose ) 

Lead hypophosphite, Pb(PH 202)2 
Difficultly sol m cold, more easily m hot 
H 2 O Insol m alcohol (Rose, Pogg 12 
288) 

Lithium hypophosphite, L 1 H 2 PO 2 +H 2 O 
Sol m H 2 O (Rammelsberg, BAB 
1872 416) 

Magnesium hypophosphite, Mg(PH 202 ) 2 + 
6 H 2 O 

Efflorescent in dry air Sol m H 2 O 
(Rose ) 

Manganous hypophosphite, Mn(H 2 P 02 ) 2 + 
H2O 

Permanent Very sol in H 2 O (Wurtz, 
A ch (3) 16 195 ) 

Mercurous hypophosphite mtrate, 

HgHaPOs, HgN53+H20 
SI sol m H 2 O with rapid decomp 
Sol in hot cone HNOs (Haga, Chem 
Soc 1895, 67 227 ) 

Nickel hypophosphite, Ni(PH 202 ) 2 + 6 H 20 
Efflorescent Sol in H 2 O (Rammels- 

berg, B 6 494 ) 

Nickel hypophosphite ammoma, 

Ni(H PO 2 ) , 6NH3 
(Ephraim, B 1913,46 3111 ) 

Platmous h 3 pophosphite Pt(PH 202)2 
Insol in H 2 O, HCl, H 2 S 04 -l-Aq, etc Sol 
m HNO^+Aq Insol in alcohol (Engel, 

C R 91 1068) 


Potassium hypophosphite, KH2PO2 
Very dehquescent Very sol m H2O 
sol in weak less in absolute alcohol Insol 
in ether (Wurtz, A ch (3) 7 192 ) 

SI sol in hquid NH3 (Frankhn, Am Ch 
J 1898, 20 828 ) 

Sodium hypophosphite, NaH2P02+H20 
Very dehquescent Somewhat less sol than 
the K salt Very sol m absolute alcohol 
(Dulong ) 

Very sol in H2O, and somewhat less sol m 
alcohol (Rammelsberg, BAB 1872 412 ) 
Si sol m hqmd NH3 (Frankhn, Am Ch. 
J 1898, 20 829 ) 

Strontium hypophosphite, Sr(PH202)2 
Very easily sol m H2O (Dulong ) 

Insol m alcohol (Wurtz ) 

Thallous hypophosphite, TIH2PO2 
Sol in H2O (Rammelsberg, BAB 
1872 492) 

ITranyl hypophosphite, U02(H2P02)2+H20 
Si sol in H2O Easily sol m HCL or 
HNOs+Aq (Rammelsberg, Chem Soc 
( 2 ) 11 1 ) 

Z)^vanadyl hypophosphite, V202(H2P02)4+ 
2H2O 

Insol in cold, si sol in hot H2O 
Sol m hot dll HCl, H2SO4 and HNO3 and 
in warm cone HCl and H2SO4 

Insol m oxahe acid (Mawrow, Z anorg 
1907,65 147) 

Zme hypophosphite, Zn(H2P02)2+H20 
Sol m H2O 

-I-6H2O Efflorescent (Wurtz, A ch (3) 
16 195) 

Zircomum hypophosphite, Zr(0PH20) 4 +H2O 
Sensitive to light Insol in alcohol, by 
which it IS pptd from aqueous solution 
(Hauser, Z anorg 1913, 84 93 ) 

Hypophospho tungstic acid 

Potassium hypophosphotungstate, 4K2O, 
6H3PO2, 18W03-f-7H20 
Precipitate Sol in hot, very si sol in 
cold H2O (Gibbs, Am Ch J 6 361 ) 

Hyposulpharsemous acid 

Hyposulpharsemtes, AS2S2, M2S 
Difficultly sol in H2O (Berzelius ) 

Do not exist (Nilson, B 4 989 ) 

Hyposulphunc acid, H 2 S 2 O 6 
See Dithiomc acid 


IMIDOPHOSPHATE, BARIUM, BASIC 


395 


Hyposulphtirous acid, H2S2O8 
Bee Tlnosulphunc acid 

Hypos^hurous (Hydrostilphurous) acid, 

Known only in dil aqueous solution, 
which decomposes rapidl> 

Correct formula is H2S2O4, accordmg to 
Bernthsen (A 211 285 ) 

More sol m alcohol than in H2O (Rossler, 
Arch Pharm (3) 26 845 ) 

Ammomtun hyposulphite, (NH4)2S204 
Known only in solution (Prudhomme, 
Bull Soc 1899, (3) 21 326 ) 

Ammonium hydrogen hyposulphite, 
NH4HS2O4 

Known only m «iolution (Prudhomme, 
BuU Soc 1899, (3) 21 326 ) 

Calcium hyposulphite, CaS204+l 5H2O 
Difficultly sol in H2O (Bazlen, B 1905, 
38 1059) 

Magnesium hyposulphite, MgS204 
(BiUv, C R 1905, 140 936 ) 

Potassium hyposulphite, K2S2O4+3H2O 
Easily decomp 

Insol in alcohol (Bazlen, B 1905, 38 
1058) 

Sodium h3rposulphite, Na2S204 
Anhydrous Stable m dry air (Bazlen, 
B 1905,38 1061 ) 

100 g H2O dissolve 24 1 g of the anhydrous 
salt at 20° (Jclhnek Z anorg 1911,70 130) 
+2H2O Solubility in H2O 

11 6 g of the solution contain at 
20° 1 91 g Na2S204 

10° 1 67 g 

1° 1 49 g 

(Jellmek, Z anorg 1911, 70 128 ) 

Insol m alcohol (Bazlen, B 1905, 38 
1058 ) 

Sodium zmc hyposulphite, Na2S204, ZnS204 
Less sol in H^O than ZnS204 (Bazlen, 
B 1905,38 1060) 

Strontium hyposulphite, SrS204 
Sol in H2O (Moissan, C R 1902, 136 
653) 

Zmc hyposulphite, ZnS204 
Easily sol in H2O, about 1 pt in 7 pts 
H2O Forms supersat solutions readily 
(Bazlen, B 1905, 38 1060 ) 

Hypovanadic acid, ¥202(011)4 
See Vanadium ^e^rhydroxide 


Hypovanadic acid, H2V4O9 
See Vanadous acid 


Hypovanadic acid with vanadic acid 
See Vanadicovanadic acid 

ImidodimetaBxsemc acid 

Ammomum lmldod^me^aa^esenate, 
(NH4O2AS2O3NH 

(Rosenheim and Jacobsohn, Z anorg 
1905, 60 307 ) 

Imidochromic acid 

Ammonium imidochromate, 

NHCrO(ONH4)2 

Very sol in H2O with decomp (Rosen- 
heim and Jacobsohn, Z anorg 1906, 60 299 ) 

Ammomum potassium imidochromate, 
NH4KCrOs]SrH 

Decomp on solution m II2O (Rosen- 
heim, Z anorg 1906, 60 302 ) 

Inudodtimidochromic acid 


Ammomum umdodtimido chromate, 
NH[CrO(NH)ONH4]2 
(Rosenheim and Jacobsohn, Z anorg 
1906, 60 303 ) 

Imidomolybdic acid 

Potassium imidomolybdate, NKMoO(OK)2 
Unstable in air 

Very hygroscopic Very sol in H2O 
(Rosenheim, 7 anorg 1906, 60 305 ) 

Diimidodiphosphormonamic acid, 

HO— PO<]:Jg>PO— NH2 

CoiTect formuh foi p?/rophospho^namic 
acid of Glidstono (Monte, A 248 241 ) 

ImidocZtphosphonc acid, 

HO— PO < > PO— OH 

Coirect name foi p//rpphosphamic acid 
(Mente, A 248 251 ) 


^ pQ 

Barium lmldcKi^phosphate, > P() > NH 

SI sol m H2O (Mento, A 248 243 ) 


Banum imidod2phosphate, basic, 

2H20 

Ppt (Mente ) 
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Feme lnudo<i^pllosphate 
SI sol in cone acids (Mente, A 248 241 ) 

Silver nmdod^pliospliate, Ag 3 H 2 P 2 N 06 
Insol in H 2 O (Stokes, Am Ch J 1896, 
18 660) 

Ag 4 HP 2 N 06 Ppt (Stokes ) 

Dtmudod^pliosplionc acid, 

HO— PO<^|[>PO— OH 

Correct name for pyrophosphod^amic acid 
(Mente, A 248 241 ) 

Bantun d^mudodiphosphate, 
NH<]^g>NH 3 >Ba 

SI sol m dll acids (Mente, A 248 
244) 

Sodium d^mudod^pllospllate, basic, 

NaN<|g>N? 

^^\ONa 

SI sol in H 2 O (Mente, A 248 245 ) 

D^llnldo^npllospho^c acid 

Silver diimido^nphosphate, Ag3H4P3N’208 
Insol m H 2 O Very sol in NH 40 H+Aq 
Rather si sol in dil HNO 3 (Stokes, Am 
Ch J 1896, 18 667 ) 

_^;^g 6 H 2 P 3 N 208 Insol m H 2 O Very sol m 
NH 40 H-fAq 

Decomp by HNO 3 (Stokes) 
Tnsodiumd'iiinido^nphosphate, 

P3N208H4Na3 
Sol m H 2 O 

Insol in alcohol (Stokes ) 

Tmmidoie^mpliosphonc acid 

Sliver ^nimidoie/mphosphate 

Ag4H6P4N8O]0 

Ppt (Stokes, Am Ch J 1898, 20 755 ) 
Sodium ^nirmdoieiraphosphate, 

p4N30:oH6Na4 

Easily sol in H 2 O, msol in sodium acetate 
solution and dil alcohol (Stokes, Am Ch 
J 1898, 20 754 ) 

Imidosulphamide, NH 2 SO 2 NH SO 2 NH 2 
“Sulphamide^’ of Traube 
Very sol m H 2 O with decomp appreci- 
ably sol in cold, easily sol in hot methyl and 
ethyl alcohol Insol in CeHe, and CHCI 3 SI 
sol in ether, cold and hot acetic ether and 
glacial acetic acid Moderately stable toward 
alkalies (Hantzsch and Stuer, B 1905, 38 


Ammonium imidosulphaimde, 

NH 4 S 0 O 4 N 8 H 4 
(Hantzch and Stuer ) 

Imidosulphonic acid, 

H&0,N=HN<|g^-g| 

Ammondisulphomc acid of Claus Known 
only m aqueous solution (Divers and Haga, 
Chem Soc 61 943 ) 

Very unstable (Berglund, B 9 252 ) 

Ammomum imidosulphonate, basic, 

(NH4)N(SOsNH4)2 

Sol in 9 pts of H 2 O Solution is stable 
Insol m alcohol 

SI sol m warm cone H 2 SO 4 without de- 
comp (Rose, Pogg 1834, 32 81 ) 

Much less sol than the neutral salt (Berg- 
lund, B 9 255 ) 

«^'Parasulphatammon ” 

+H 2 O Gradually efflorescent Sol m 
H 2 O with subsequent decomp (Divers and 
Haga ) 

Ammomum imidosulphonate, H]Sr(S 08 NH 4)2 
Sol in H 2 O (Raschig, A 241 161 ) 

Ammomum banum imidosulphonate, 

NH4BaN(S03)2(?) 

Very si sol m H 2 O (Divers and Haga ) 
(NH 4 ) 2 Ba 6 N 4 (S 08 ) 8 + 8 H 20 (D and H ) 

Ammomum calcium imidosulphonate 
(Divers, Chem Soc 1892, 61 968 ) 

Ammomum sodium imidosulphonate, 

NH 4 Na 6 N 2 (S 03 ) 4 + 7 H 20 , and 2 HH 2 O 
Very si sol m NKiOH+Aq (Divers and 
Haga ) 


Ammomum sodium imidosulphonate mtrate, 

HN(S 03 NH 4 ) 2 , NaNOs 
Very sol in H 2 O (Divers and Haga ) 

Banum imidosulphonate, Ba[N(S 03 ) 2 Ba] 2 -f 
5 H 2 O 

SI sol in H 2 O (Berglund, B 9 255 ) 

Sol m dll HNOs-f-Aq without decomp 
(Divers and Haga ) 

HN(S 03 ) 2 Ba+H 20 Moderately sol m 
H 2 O (D and H ) 

Banum mercury imidosulphonate, 

N2Hg(S03)4Ba2 

Almost insol in cold H 2 O (Divers and 
Haga, Chem Soc 1892, 61 977 ) 


Banum sodium imidosulphonate, 

BaiiNasN 10 ( 803 ) 20 + ISHgO 

Sparingly sol m H 2 O Readily 
HNO3 or HCl 
61 967) 


(Divers, Chem Soc 


sol m 
1892, 
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Calcnam mudosulphonate, Ca[NfB03)2Ca]2-i- 
6H2O 

SI sol m H2O (Berglund ) 

Calcium mercury mudosulphonate, 

N2Hg[(S08)2Ca]2 

Very sol m H2O (Divers and Haga, 
Chem Soc 1896, 69 1629 ) 

Calcium mercury mudosulphonate chloride, 
(NS206Ca)8Hg2Cl+12H20 
Decomp by H2O (Divers and Haga, 
Chem Soc 1896,69 1629) 

Calcium sodium mudosulphonate, 
NaN(S08)2Ca-l-3H20 
SI sol in cold H2O (Divers and Haga, 
Chem Soc 61 968 ) 

Lead mudosulphonate, (Pb0HS03)2NPb0H 
Ppt (Berglund ) 

Insol in H2O (Divers and Haga ) 
(Pb0H)3N(S03)2, PbO Insol in H2O, 
ea^y sol in dil HNOs+Aq (D and H ) 

Mercurous mudosulphonate, basic, 

[Hg2N(S03)2Hg2]20+6H20 
Much more sol in dil HNO3 than mer- 
curic salt Sol m cold cone KI-fAq, 
leaving half Hg as metal (Divers and Haga, 
Chem Soc 1896, 69 1631 ) 

Mercunc mudosulphonate, basic, 

NH(S03, HgO)2Hg 
Easily decomp (Diveis and Haga ) 

Mercuromercunc mudosulphonate, 

[HgnN(S03)dlg5] O + iH.O 
(Divers ind Jligi) 

TTtiiN lU (), lIIg!,N(S()3)2Hg2, 

HgiiJN O (Divers and 
Haga ) 

Mercury sodium imidosulphonate, basic, 
Hg,ON(S()3) N i+2ID() 

Slightly ( flloH s( ( nt Diiornp by long 
washing with JI O Miidi irion leadily sol 
in HCl th in in 11 NO j 01 112^04 md is wholly 
decomp tluriby (l3iveifc> ind II ig i, Chem 
Soc 1862,61 68 3) 

Mercury sodium imidosulphonate, 

HgN2(S03 N i)4+6H2() 

Spiringly sol in (old HO 
Readily sol m 11N( )i ind in HCl 
Deoomp by i ICl immodi itc 1^ but not 
by HNO 3 (Divirs ind Haga, Chem Soc 
1892, 61 9S1 ) 

Potassium mudosulphonate, basic, 
KN(&03K)2+H20 
Sol in H2O (Raschig, A 241 161 ) 

Less sol than neutral salt (Berglund ) 


Potassium mudosulphonate, HN(S03K)2 
Sol m H2O (Raschig, A 241 161 ) 

= Potassium ammondisulphonate of Claus 
Difficultly sol m cold H2O, sol m 64 pts 
H2O at 23° (Fremy ) Gradually decomp 
by boilmg (Claus ) 

SI sol m H2O (Berglund, B 9 255 ) 

Potassium mercury mudosulphonate, 
NsHg(S0sK)4+4H20 
See Mercurmudosulphomc acid. 

Silver mudosulphonate, AgN(S03Ag)2 
SI sol m H2O (Berglund ) 

Silver sodium mudosulphonate, 

NaN(S08Ag)2 

SI sol mH20 (Divers and Haga ) 
AgNa2N(SOs)2 SI sol in H2O, but more 
sol than the two preceding salts (D and H ) 

Sodium mudosulphonate, HN(S08Na)2+ 
2H2O 

Not efflorescent Very sol mH20 (Diver 
and Haga ) 

NaN(S03Na)2+12H20 Efflorescent SI 
sol in cold H2O, but very sol in hot H2O 
Sol m 5 4 pts H2O at 27 5° (Divers and 
Haga ) 

Sodium strontium mudosulphonate, 
SrNaNS206+3H20 

SI sol in H2O (Divers, Chem Soc 
1896, 69 1625 ) 

Strontium mudosulphonate, 

Sr[N(S03)2Sr]2+6H20 
SI sol m H2O (Berglund ) 

-fl2H20 Somewhat sol in hot H2O 
(Divers, Chem Soc 1896, 69 1623 ) 

IimdoinsulphoorJAophosphoric acid, 

NH P(SH)3 

In&ol in CS2 and readily decomp by H2O 
(Stock, 13 1606, 39 1991 ) 

Ammonium imido/nsulphoo? i/iophosphate, 
N1IP(SNH4)3 
Very hydroscopic 
Loses NH3 in the air 
Semewh it sol in liquid NH 3 
Decornp by iny other solvent in which 
It lb sol (Stock, B 1906,39 1983) 

Dtammonium hydrogen miido/nsulphoori/io- 
phosphate, SHP(SNH4)2NH 
(Stock, B 1906, 39 1983 ) 

Ammonium d^hydrogen , 

SNH4P(SH)2NH 
(Stock ) 


398 


IMIDOSULPHOPHOSPHATB, SODIUM HYDROGEN 


Di^odimn hydrogen nmdoinsulphcor^/iophos- 
phate, SHP(SNa)2NH 
Very easily sol mH20 Decomp by H2O 
Somewhat sol m methyl and ethyl alcohol 
(Stock ) 

Dzumdopeniasulphopyrophosphonc aoid, 

P2S5N2H6 

Not known in pure state (Stock, B 
1906, 39 1967 ) 

Axnmomtun d^unidopeyi^asiilphop^/J^ophos- 
phate, S[P(SNH4)2NH]2 
Very hydroscopic 

Sol in cold H2O with decomp (Stock, B 
1906, 39 1978 ) 


Ihditmi monobronude, InBr 

Decomp by hot H2O Easily sol in acids 
Easily sol m cold cone HCl (Thiel, Z 
anorg 1904, 40 328 ) 

Indium dzbromide, InBr2 
Decomp byhot-H20 Easily sol m acids 
(Thiel, Z anorg 1904, 40 329 ) 

Indium ^nbromide, InBra 

Dehquescent Very sol m H2O 

Indium monochlcnde, InCl 
Dehquescent Decomp by H2O mto InCls 
and In (Nilson and Pettersson, Chem Soc 
43 820) 


Imdosulphurous acid 

Ammomum imidosulphite, HN(S02NH4)2 
Somewhat dehquescent 
Very unstable Easily sol m H2O with 
decomp into thiosulphate and amidosul- 
phate 

Insol m alcohol (Divers and Ogawa, 
Chem Soc 1901, 79 1100 ) 

Ammomum banum mudosulphite, 
Ba(S02NHS02NH4)2 

H2O (Divers, Chem Soc 1901, 


Potassium mudosulphite, NH(S02K)2 
(Divers and Owaga, Proo Chem Soc 

1900, 16 113 ) 

Very sol in H2O (Divers, Chem Soc 

1901, 79 1101 ) 


Imidosulphuryl amide, S2O4N3H6- 


SO2 < 
S02< 


NH2 

NH 

NH 2 


Sol in NH40H-hAq Decomp by cone 
HCl Insol in alcohol sat with NH3 
(Mente, A 248 265 ) 


Indie acid 


Magnesium mdate, Mgln204+3H20 
Ppt Insol m H2O Sol in HCl+Aq 
(Renz, B 1901, 34 2764 ) 


Indium, In 

Does not decomp hot H2O 
Sol in dll HCl, and H2S04+Aq Decomp 
by cone F2SO4 Easily sol in HNOs+Aq 
Insol m acetic acid Insol in KOH-fAq 
(Winkler, J pr 102 273 ) 

Insol in liquid NHa (Gore, Am Ch J 
1898, 20 830) 

H cem oleic acid dissolves 0 0039 g In in 
6 days (Gates, J phys Chem 1911, 16 
143) 


Indium dzchlonde, InCl2 

Dehquescent m moist air, decomp by F2O 
mto InCls and In (Nilson and Pettersson, 
Chem Soc 43 818 ) 

Indium /nchlonde, InCls 

Very dehquescent, sol in H2O with hissmg 
and great evolution of heat 

Indium hthium chlonde 
Extremely dehquescent Sol in H2O 
(Meyer, A 160 144 ) 

Indium potassium chlonde, 3KC1, InCls + 

IHH2O 

Easily sol in H2O (Mever ) 

Indium ^nfluonde, InF3-f-3H20 

Sol in H2O, readily decomp (Thiel, B 
1904, 37 175 ) 

1 1 H2O dissolves 86 4 g at 25° Decomp 
on boihng (Tlnel, Z anorg 1904, 40 331 ) 
H-9H20 SI sol in cold H2O 
Sol m HCl and in HNO3 
Insol m alcohol and ether (Chabri6, 
C R 1905, 140 90 ) 

Indium hydrosulphide 

Decomp by acids (Meyer ) 

Indium hydroxide, In206He 
Sol in acids, also in KOH, or NaOH+Aq 
but the solution clouds up on standing or 
boiling, with separation of In206H6 Insol in 
NH4OH, or hIH4Cl+Aq 
SI sol inNH40H+Aq (Renz, B 1904,37 
2110) 

SI sol m alkylamines but completely ppt 
by addition of the hydrochloride of the base 
(Renz, B 1903, 36 2754 ) 

Indium monoiodide, Ini 
Slowly decomp in moist air Not attacked 
by boiling H2O 

Sol in dll HNOs m presence of AgNOs 
Very slowlv sol in cold, more rapidly sol in 
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liot acids with evolution of H 2 Very sol in 
sulphurous acid 

Insol in alcohol ether and chloroform 
(Thiel, 2 anorg 1910, 66 302 ) 

Indium dtiodide, Inl 2 

(Thiel, Z anorg 1910, 66 302 ) 

Indium ^niodide, Inis 
Deliquescent (Meyer ) 

Sol mCHCls Decomp by xylene (Thiel, 
Z anorg 1904,40 330) 

Indium mtnde, InN 

Decomp by heat (Franz Fischer, B 
1910,43 1469) 

Indium monoxide, InO 

Gradually sol m HCl+Aq (Winkler, J 
pr 94 1) 

Indium scsg'moxide, In 203 

Slowly sol m cold, easily in hot acids 
Four modifications 

( 1 ) Yellow Amorphous Sol m acids 
Its hydroxide is insol in ammoma and NH 4 CI 

(2) White Amorphous Insol in acids 

(3) White Amorphous Sol in acids 
Its hydroxide is sol in ammonia, but pptd by 
NH4CI 

(4) Crystallized Crystalline modification 
is insol m acids (Renz, B 1904, 37 2112 ) 

Insol in liquid NH3 (Gore, Am Ch J 
1898, 20 830 ) 

Indium oxide, In 709 = 3 In 0 , 210263 (?) 
(Winkler ) 

In 406 = 21n0, 10263 (?) (Winkler) 

Indium oxybromide (?) 

Not dccomp by hot icids or alkalies 
(Meyer, A 160 1S7) 

Indium oxychloride, liiOCl 

Very si sol in H 2 O (Ihicl, B 1904, 37 
176) 

Vciy si bol m (old 01 hot dil a(^ids 
Quickly sol in hot cone Kids (Ihul, Z 
anorg 1904, 40 527 ) 

Indium ^nselemde. In Scj 

Sol in strong acids with evolution of ll 2 bc 
(Thiel, Z anorg 1910,66 315) 

Dimdium sulphide, 1028 

Sol in acids ( 1 hiel, Z inorg 1904, 40 
326) 

Indium mo/^osulphlde, InS 

Easily sol m HCl with evolution of H 2 S 
Sol m HN 63 with evolution of oxides of 
mtrogen (Thiel, Z anorg 1910, 66 314) 


Indium sesgmsulphide, InaSs 
Partially sol m (NH 4 ) 2 S+Aq 

Indium potassium sulphide, InaSs, K 2 S 
Insol in H 26 , decomp by weak acids with 
separation of In 2 S 3 , sol in cono acids 
(Schneider, J pr ( 2 ) 9 209 ) 

Indium silver sulphide, In 2 S 3 , Ag 2 S 
Insol m H 26 (Schneider, I c) 

Indium sodium sulphide, In 2 S 3 , ]Sra 2 S+ 2 H 20 
Insol m H 26 (Schneider, I c ) 

Indium Twonotellunde, InTe 
Sol m HN 63 , msol m HCl+Aq (Thiel, 
Z anorg 1910, 66 318 ) 

Infusible white precipitate 

Dziodamine, NHI 2 
Decomp by H 26 

lodammonium iodide, NIH3I 

Decomp by H 26 , caustic alkahes, and 
acids Sol in KI+Aq, alcohol, ether CS 2 , 
CHCls (Guthrie, Chem Soc ( 2 ) 1 239 ) 

lodaunc acid, HAuU C**^) * 

Not known with certainty 

Ammomum lodaurate 
Deliquescent Decomp by H 26 (John- 
ston, Phil Mag (3) 9 266 ) 

Banum lodaurate 
Sol in Bali+Aq 

Caesium lodaurate, CsAuU 
(Gupta, J Am Chem Soc 1914, 36 748 ) 

Ferrous lodaurate 
Sol in H2O (Johnston ) 

Potassium lodaurate, KAuD 

D(comp by II2O Sol m KI, and HI+A 
(Johnston ) 

Sodium lodaurate 

Vciy deliquescent (Johnston ) 

lodauricyanhydnc acid, H\u(CN) 2 l 
Known only in its salts 

Banum lodauncyanide, Ba[Au(CN) 2 l 2 ] 2 + 
IOH 26 

SI sol in cold, easily in hot H 26 Easily 
sol in alcohol (Lmdbom, Lund IJniv Arsk 
12 No 6 ) 
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Calcium lodauncyamde, Ca[Au(CN) 212)2 + 
IOH2O 

Not stable (L) 

Cobalt lodauncyamde, Co [Au(CN) 212)2 + 
IOH3O 

Most insol of all lodauncyamdes, and only 
si sol m warm H2O Easily sol m alcohol 

Potassium lodaiuicyamde, KAu(CN)2l2 + 
H2O 

SI sol m cold, easily sol m warm H2O and 
alcohol (L ) 

Strontium lodauncyamde, Sr[Au(CN) 212)2 -h 
IOH2O 

SI sol in cold, more easily m hot H2O 
lodhydnc Acid, HI 

Very easily and qmckly absorbed by H2O, 
with evolution of much heat 

Solution IS deeomp on exposure to the air 

1 vol H2O absorbs 450 vols HI at 10° 
(Thomson ) 

I vol H2O absorbs 425 vols HI at 10° 
(Berthelot, C R 76 679 ) 

Weak or strong solutions when boiled m an 
atmosphere of H leave a residue of constant 
composition, -v^ich distils unchanged at 126° 
(de Luynes), a* 127° (Roscoe, Chem Soc 13 
146, Naumann, Topsoe), at 128° (Bmeau, A 
ch (3) 7 266) , and has a sp gr of 1 67 (Nau- 
mann), of 1 70 (Bmeau, de Luynes), of 1 708 
(Topsoe), and contains 56 26 % HI (Bmeau), 
57 0% HI (Roscoe), 57 75% HI (Topsoe ) 

By conductmg dry H gas through the 
aqueous solution of HI, a constant residue is 
obtamed, contaming 60 3-60 7% HI if temp 
is 15-19°, and 58 2-58 5% HI if temp is 
100° (Roscoe ) 


Solubility of HI in H2O at t° 


t 

% HI 

Solid Phase 

-10 

20 3 

Ice 

-20 

29 3 

tc 

-30 

35 1 

tc 

-40 

39 

cc 

-50 

42 

(1 

-60 

44 4 

(1 

-70 

4b 2 

tl 

-80 

47 9 

loe+HI, 4H2O 

-60 

52 6 

HI, 4H2O 

-40 

59 

(( 

-35 5 1 

64 

(( 

-40 

65 5 

(( 

-49 

66 3 

HI, 4H2O+HI, 3H2O 

-48 

70 3 

HI, 3HjO 

-56 

73 5 

HI, 3H2O+HI, 2H2O 

-52 

74 

HI, 2H2O 


(Pickering, B 1893, 26 2307 ) 


Solution m H2O sat at 0° has sp gr =* 1 99 
(de Luynes, A ch (4) 2 385), 2 0 (Vigier) 


Sp gr of HI-f-Aq 


Sp gr 

%HI 

Temp 

1 017 

2 286 

13 5° 

1 0524 

7 019 

13 5 

1 077 

10 15 

13 5 

1 095 

12 21 

13 

1 102 

13 09 

13 5 

1 126 

15 73 

13 5 

1 164 

19 97 

13 5 

1 191 

22 63 

13 8 

1 225 

25 86 

13 8 

1 2535 

28 41 

13 5 

1 274 

30 20 

13 5 

1 309 

33 07 

13 

1 347 

36 07 

13 

1 382 

38 68 

13 

1 413 

40 45 

13 

1 451 

43 39 

13 

1 4865 

45 71 

13 

1 528 

48 22 

13 

1 542 

49 13 

13 5 

1 5727 

50 75 


1 603 

52 43 

12 5 

1 630 

53 93 

14 

1 674 

56 15 

13 7 

1 696 

57 28 

13 

1 703 

57 42 

12 5 

1 706 

57 64 

13 7 

1 708 

57 74 

12 


(Topsoe, B 3 403 ) 


Sp gr of HI+Aq at 15° 


%HI 

Sp 

gr 

%HI 

Sp gr 

%HI 

Sp gr 

1 

1 

008 

21 

1 

175 

41 

1 414 

2 

1 

015 

22 

1 

185 

42 

1 429 

3 

1 

022 

23 

1 

195 

43 

1 444 

4 

1 

029 

24 

1 

205 

44 

1 459 

5 

1 

037 

25 

1 

216 

45 

1 475 

6 

1 

045 

26 

1 

227 

46 

1 491 

7 

1 

053 

27 

1 

238 

47 

1 508 

8 

1 

061 

28 

1 

249 

48 

1 525 

9 

1 

069 

29 

1 

260 

49 

1 543 

10 

1 

077 

30 

1 

271 

50 

1 561 

11 

1 

085 

31 

1 

283 

51 

1 579 

12 

1 

093 

32 

1 

295 

52 

1 597 

13 

1 

102 

33 

1 

307 

53 

1 615 

14 

1 

110 

34 

1 

320 

54 

1 634 

15 

1 

118 

35 

1 

333 

55 

1 654 

16 

1 

127 

36 

1 

346 

56 

1 674 

17 

1 

137 

37 

1 

359 

57 

1 694 

18 

1 

146 

38 

1 

372 

58 

1 713 

19 

1 

155 

39 

1 

386 



20 

1 

165 

40 

1 

400 




(Topsoe, calculated by Gerlach, Z anal 27 
316) 
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Sp gr of HI+Aq at 16® 


%HI 

Sp gr 

%HI 

gr 

%HI 

Sp gr 

5 


25 

1 239 

45 

1 533 

10 



1 296 

50 

1 650 

15 

1 138 

35 

1 361 

52 


20 

1 187 

40 

1 438 




Only a “moderate degree of accuracy” is 
claimed for this table (Wright, C N 23 
253) 

+2H2O Mpt~43® (Pickermg, B 1893, 
26 2308) 

+3H2O Mpt — 48® (Pickermg ) 

-i-4H20 Mpt — 36 5® (Pickermg ) 


Iodic acid, HIOs 
Very sol m H2O and alcohol 
100 g H2O dissolve 286 1 g HIOs at 13 5® 
Sp gr of HIOsH-Aq =2 4256 
100 g H2O dissolve 293 g HIOs at 18° 
Sp gr of HIOs+Aq =2 4711 
(Groschuif, Z anorg 1905, 47 337) 


Solubihty of HlOa in H2O at t® 


Solid phase 


G HlOam 
100 of the 
solution 

G I 2 O 6 in 
100 g of the 
solution 

ice 

— 0 30 

1 78 

1 69 

‘ 

— 0 67 

4 35 

4 13 

it 

— 1 01 

7 17 

6 81 

a 

— 1 90 

17 66 

16 75 

a 

— 2 38 

27 65 

26 22 

li 

— 4 72 

54 19 

51 42 

n 

— b 32 

60 72 

57 61 

a 

—12 25 

71 04 

67 40 

a 

— H 5 

72 2 

68 5 

a 

— 15 

7^ 8 

70 0 

t 

—19 

76 2 

72 3 

ice+HIOs 

—14 

72 8 

69 1 

HIO3 

0 

74 1 

70 3 

ii 

+ 16 

75 () 

71 7 

( i 

40 

77 7 

73 7 

i 

()0 

80 0 

75 9 

c 

SO 

82 5 

78 ^ 

i 

S5 

8^ 0 

78 7 

it 

101 

85 2 

80 8 

HIO3+JII3O* 

no 

8t) 5 

82 1 

HlaOa 

125 

87 2 

82 7 

i 

140 

S8 ^ 

Si S 


160 

90 5 

85 9 


(Groschuif, / anoig 1905, 47 343 ) 


Sat solution has sp gr 2 842 at 12 5®, and 
boils at 104 ° (Ditte, B 6 1533 ) Sat solu- 
tion has sp gr 2 1629 (1 874 pts I2O5 m 1 pt 
H2O) at 13°, and boils at 100° (Kammerer, 
Pogg 138 400) 


Sp gr of HIOj+Aq at 15® 


%l206 

Sp gr 

% I 2 O 5 

Sp gr 

1 

1 0053 

35 

1 4428 

5 

1 0263 

40 

1 6371 

10 

1 0525 

45 

1 6315 

15 

1 1223 

50 

1 7366 

20 

1 2093 

55 

1 8689 

25 

1 2773 

60 

1 9954 

30 

1 3484 

65 

2 1269 


(Kammerer ) 


Accordmg to Thomsen (B 7 71) solutions 
ofHIOshavesp gr — 

HI08+ 10H20 = 16609 
HI08+ 20H20 = 13660 
HI08+ 40H20 = 1 1945 
HI08+ 80H20=:1 1004 
HIOs+lOOHaO^ 10512 
HIO8+32OH2O- 10268 

H2SO4 at nearly boilmg temp dissolves Va 
its weight of iodic acid (MiUon ) 

Solubihty m HNO3 contaimng 27 73% HNO3 
100 g of the sat solution contain at 
0® 20® 40® 60® 

18 21 27 38 g HlOa 

Solubihty in HNO3 contammg 40 88% HN08 
100 g of the sat solution contain at 
0® 20® 40® 60® 

9 10 14 18 g HIOs 

(Groschuff, Z anorg 1905, 47 344 ) 

Less sol m HNOs than H2O, nearly msol 
m anhydrous HNOs (Groschuif, Z anorg 
1905, 47 347 ) 

Insol in liquid NHs (Frankhn, Am Ch 
J 1898, 20 830 ) 

Unattacked and undissolved by hqmd NO2 
(Frankland, Chom Soc 1901, 79 1362 ) 

Insol in absolute alcohol Alcohol of 35® 
B dissolves half its weight in HIOs (Kam- 
meier ) 

•f4J^ILO 

HIOj, 1 Of (CriosschulT, / inojg 1905, 

47 un 

lodates 

1 he alkali lodatcs are sol in H^O, the others 
ail si sol 01 insol therein 

Aluminum lodate, A1(I03)8 (0 
Deliquescent (Berzelius ) 

Ammomum lodate, NHJO3 
SI sol in H2O Sol m 38 5 pts H2O at 15®, 
6 9 pts at 100® (Rammelsberg, Pogg 44 
555) 
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►f NH4IO8 m HIOs+Aq at 30® 


sTHJOs 
1 the 
lution 

Solid phase 

20 

NH4IO3 

89 

(C 

83 

NH4IO8+NH4IO8, 2HIO3 

86 

({ 

75 

tt 

53 

NHJOs, 2HIOj 

94 


09 

tt 

\ 89 

tt 

► 62 

tt 

> 41 

tt 

) 39 

tt 

) 37 

tt 

) 31 

NH4IO8, 2HIO8+HIO3 

1 

HIO3 


irg, Z anorg 1905, 46 341 ) 


Ditte, A ch (6) 21 146 ) 

2;^lodate, NH4H(I03)2 

old H2O (Ditto, A ch (6) 21 


'niodate, NH4H2(I08)3 
0 (Blomstrand, J pr (2) 42 

solubility m HlOa, under Am- 
te (Meerburg ) 


obalt lodate 

by H2O Insol in alcohol 
fg) 


manganic lodate, Mn(I03)4 

I inH20 Insol inHIOs (Berg, 
L28 675) 


oxydimercunammomum lodate 
mercunammomum ammomum 


ellunum lodate 
llurate, ammomum 


odate selenate 
lenate, ammomum 


G, Ba(I08)2 

j salt IS sol in 1746 pts H2O at 
pts H2O at 100° (Rammelsberg, 
0 , in 3018 pts H2O at 13 5°, and 
) at 100° (Kremers, Pogg 84 


Solubihty of Ba(I03)2 m H2O 100 g sat 
Ba(I03)2+ Aq at t° contain g anhydrous 
Ba(I03)2 


t® 

§6 

gM 

PP 

t® 

to ^ 

^2 

PhH, 

0 C3 

w 

t° 

I2 

Eutectic point 
— 0 046® =i=0 002® 

0 008 

30® 

0 031 

70® 

0 093 

+10® 

0 014 

40 

0 041 

80® 

0 115 

20® 

0 022 

50 

0 056 

90® 

0 141 

25® 

0 028 

60® 

0 074 

♦99 2® 

0 197 


*Bpt at 735 mm pressure = about 100° at 
760 mm pressure 


(Anschutz, Z phys Ch 1906, 66 241 ) 

1 1 sat aq solution contains 0 284 g 
Ba(I03)2 at room temp (Hill and Zink, J 
Am Chem Soc 1909, 31 44 ) 

1 1 H2O dissolves 0 3845 g Ba(I03)2 at 
25° (Harkins and Wmnmghof, J Am 
Chem Soc 1911, 33 1828 ) 

Easily sol in cold HCl+Aq, difficultly sol 
m warm HN03+Aq (Rammelsberg ) 

Insol inH2S04 (Ditte) 

100 cc NH40H+Aq (sp gr =0 90) dis- 
solve 0 0199 g Ba(I03)2 (Hill and Zmk ) 

Solubility m salts +Aq at 25° 

C= concentration of salt m salt solution 


expressed m equivalents per 1 
S= solubihty of Ba(IOs)2 m salts +Aq ex- 
pressed in eqmvalents per 1 


Salt 

C 

& 

Ba(N08). 

0 001 

0 001362 

0 002 

0 001212 


0 005 

0 0009753 


0 020 

0 0006744 


0 050 

0 0006131 


0 100 

0 0005659 


0 200 

0 0005580 

KNO, 

0 002 

0 001624 


0 010 

0 001820 


0 050 

0 002640 


0 200 

0 003190 

KIOs 

0 00010608 

0 001510 


0 0005304 

0 001242 


0 0010608 

0 0009418 


(Harkins and Winmnghof, J Am Chem Soc 
1911,33 1829 ) 


Insol in alcohol 

100 cc 95% alcohol dissolve 0 0011 g 
Ba(IOs)2 at loom temp (Hill and Zmk ) 
Insol in acetone (Eidmann, C C 1899, 
II 1014) 

-f-H20 Sol in 3333 pts H2O at 18°, and 
625 pts H2O at 100° (Gay-Lussac, A ch 
91 5) 

Insol in acetone (Naumann, B 1904, 
37 4329) 
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Barium manganic lodate, 

Mn(I08)4, Ba(I03)2 
Insol m H2O 

Insol m HIO3 (Berg, C R 1899, 128 
675) 


Bismuth lodate, basic 

Insol m H2O Very difficultly sol in 
HNOs+Aq (Rammelsberg, Pogg 44 568 ) 
Bi(I 08)8+1HH20 Insol in H2O 


Cadmium lodate, Cd(I03)2 
Very si sol in H2O Easily sol m HNOa, 
or NH40H+Aq Sol in Cd(C2H802)2+ 
Aq (Rammelsberg, Pogg 44 566 ) 

+H2O SI sol m H2O Very sol m dil 
HNOs+Aq (Ditte, A ch (6) 21 145 ) 


Cadmium lodate ammoma, Cd (103)2, 

Insol mH20,sol mNH40H4-Aq (Ditte) 
A ch (6) 21 145 ) 

Cd (103)2, 2NH3+H2O As above (Ditte 


Caesium lodate, CsIOs 
100 pts H2O dissolve 2 6 pts CsIOs at 24® 
Insol in alcohol (Wheeler, Sill Am J 144 
123) 

2CSIO3, 12O8 100 pts H2O dissolve 2 5 pts 
at 21® Not decomp by hot H2O (Wheeler ) 
2CsIOs, I2O6, 2HIO3 SI sol m cold H2O 
and deoomp thereby into 2CSIO3, I2O6 
(Wheeler ) 

Caesium lodate chloride, CsCl, HIO3 
Decomp by H2O into 2CSIO3, I2O6 
(Wheeler ) 

Caesium hydrogen lodate periodate, 

HCSIO3, 104+21120 

Ppt Sol m dll UNO, (Wells, Am Ch 
J 1901, 26 2S0 ) 

Calcium lodate, Ca(108)j 
100 pts dissolve 0 22 f)t at IS®, md 
0 98b pt it lOO (Giy-lussK ) Sol in 
cone HCl+Aq (Iilliol) Much moie sol 
m HNOa+Acj thin in fl 0 (R unmdsberg ) 
Insol in lOSOi (OitU ) Sc iiccly sol m 
sat KIOa + Aq (Sonstadt, C N 29 209 ) 


+H20 

S it 

solution 

contains at 

21° 

r)® 

10° 

45° 

0 37 

0 48 

0 52 

0 54% C 1(103)2, 

50° 

60® 

SO® 

100® 

0 59 

0 65 

0 79 

0 94% Ca(I03)2 


(Mylius indhiink, B 1897,30 1724) 


+6H2O Efflorescent 
Sol in 253 pts H^O at 15®, and 75 pts at 
100° (Rammelsberg ) 


Sat solution contains at 


0® 

10® 

18® 

30® 

0 1 

0 17 

0 25 

0 42% Ca(I03)2, 

40® 

0 

0 

54® 

60® 

0 61 

0 89 

0 14 

1 36% Ca(I08)2 


rMyhus and Funk, B 1897, 30 1724 ) 

Much more sol m HNOa+Aq Pptd by 
alcohol from Ca(I08)2+Aq 
Insol m H2SO4 (Ditte ) 

Pptd by alcohol from aqueous solution 
(Henry) 

Cerous lodate, Ce(I08)8+2H20 
SI sol m cold, easily sol m hot H2O and m 
acids (Holamann, J pr 75 321 ) 

Solubility in H2O 100 cc of the sat 
solution contain 0 1456 g at 25® (Rimbach, 
Z phys Ch 1909, 67 199 ) 

Calc from electncal conductivity of 
Ce(I08)s+Aq , 100 cc of the sat solution 
contain 0 1636 g Ce(IOs)s at 25® (Rim- 
bach, Z phys Ch 1909, 67 199 ) 

Cenc lodate, Ce(I08)4 
Shghtlv hydrolyzed by H2O 
0 34 g IS sol m 100 cc hot cone HNO^ 
(Barbieri, Chem Soc 1907, 92 (2) 467 ) 

Cobaltous lodate, Co(I03)2 
Anhydrom Sol in warm dil H8PO4, or 
H2S04+Aq (Ditte, A ch (6) 21 14 ) 


Solubility m H2O 


Form 

Temp 

Co (Tbs) 

Mols of 
water free 
salt to 100 
mols H 2 O 

Co(I03)2+4H20 

0® 

0 54 

0 028 


18® 

0 83 

0 038 


30° 

1 03 

0 046 

ti 

50® 

1 46 

0 065 

It 

60° 

1 86 

0 084 

it 

65® 

2 17 

0 098 

Co(I 03 ) 2 + 2 H 20 

0° 

0 32 

0 014 

tl 

18° 

0 45 

[ 0 020 

it 

10° 

0 52 

1 0 023 

It 

50° 

0 67 

0 030 

it 

75° 

0 84 

0 038 

it 

100® 

1 02 

0 045 

Co(IOO 

18® 

1 0^ 

0 046 

it 

30® 

0 89 

0 040 

tt 

50° 

0 85 

0 036 

tl 

75° 

0 75 

0 033 

ft 

100° 

0 69 

0 031 


(Meusscr, B 1901, 34 2435 ) 


+H2O Sol m 148 pts H2O at 15° and 
90 pts at 100® Sol mNH40H+Aq (Ram- 
melsberg, Pogg 44 561 ) 

Does not exist (Meusser, B 1901, 34 
2434) 

+2H2O (Meusser ) 

-i-4H 0 (Meusser ) 
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Cupnc lodate, basic, 6CuO, 3I2O6+2H2O 
Insol m H2O (MiUon, A ch (3) 9 400 ) 
Mixture of CuO and Cu(I08)2 (Ditte, 
A ch (6) 21 175 ) 

2CuO, I2O64-H2O Slowly sol in dil 
H2SO4 (Granger and de Schulten, Bull 
Soc 1904, (3) 31 1027 ) 


Cupnc lodate, Cu (103)2 

1 1 H2O dissolves 3 32 XlO ® mol Cu(I03)2 
at 25° (Spencer, Z phys Ch 1913, 83 
295) 

Soluhihty m CuS04+Aq=3 28X10 ^ mol 
per 1 at 25° 

Solubility m KIOs+Aq^S 29X10 ® mol 
per 1 at 25° (Spencer ) 

+H2O (Ditte) 

4-2H2O Sol m 302 pts H2O at 15% and 
154 pts at 100° Sol m HCl+Aq or NH4OH 
+Aq (MiUon ) 

Cupnc lodate anunoma, Cu(I03)2, 2NHs+ 
H2O 

Insol m H2O (Ditte, A ch (6) 21 145 ) 
Cu(I 03)2, 4NF8+2II2O Ppt (Ephraim, 
B 1915, 48 52 ) 

+3H2O Partially sol m H^O Sol m 
NH40H+Aq Insol m alcohol (Rammels- 

[03)2, SNHa (Ephraim ) 

[03)2, 8NH8+4H2O SolmHaO Sol 
-L40II+Aq Insol m alcohol (Ditte, 
A ch (6) 21 145 ) 

Decipium lodate, Dp(I08)3+3H20(?) 

Precipitate, scarcely sol in H2O (Dela- 
fontame ) 

Did3umum lodate, Di(I08)8+2H20 
Ppt (Cleve ) 

Erbium lodate, Er(I03)3+3H20 
Very si sol m H2O (Hoglund ) 

Glucmum lodate 
Dehquescent 

Indium lodate, In(IOs)s 

1 pt IS sol in 1500 pts H2O at 20° 

1 pt IS sol m 150 pts HNO3 (15) at 80° 
Sol m HCl with decomp Sol in dil 
H2SO4 (Mathers, J Am Chem Soc 1908, 
30 213 ) 

lodme lodate, 1(103)3 

Decomp by H2O or by alcohol (Fichter, 
Z anorg 1915, 91 142) 

Iron (ferrous) lodate 

Ppt SI sol m H2O, more sol in FeS04+ 
Aq (Geiger, Mag Pharm 29 252 ) 


Iron (feme) lodate, Fe203, 12O6 

Insol m acids (Ditte, A ch (6) 21 145 ) 
Fe20s, 2I2OB+8H2O Sol m 500 pts H2O 
Difficultly sol mIIN03+Aq Sol mFeClsd- 
Aq (Geiger ) 

3Fe203, 5I2OS+I5H2O Sol m HCl, or 
HNOs+Aq (Rammelsberg ) 

Lanthanum lodate, La(I03)8+lJ^20 
SI sol m cold, easily sol m hot H2O 
Very sol m warm HCl-f-Aq (Holzmann, J 
pr 76 349 ) 

100 cc of the sat solution in H2O contain 
0 1681 g at 25° (Rimbach, Z phys Ch 
1909,67 199 ) 

Calc from electrical conductivity of 
La(IOs)3+Aq, 100 cc of the sat solution 
contain 0 1871 g La(I03)3 at 25° (Rim- 
bach ) 

Lead lodate, basic, 3PbO, Pb(I03)2+2H20 
Ppt (Strdmholm, Z anorg 1904, 38 442 ) 

Lead lodate, Pb(I03)2 
Very si sol m H2O (Pleischl), and dif- 
ficultly sol m HNOs+Aq (Rammelsberg ) 
Insol m H2O and H2S04+Aq Very si 
sol m HNOs+Aq, and wholly msol therein 
after bemg heated to 100° (Ditte, A ch 
(6) 21 169 ) 

SI sol in H2O 1 83X10-2 are dissolved in 
1 liter of sat solution at 20° (Bdttger, Z 
phys Ch 1903, 46 603 ) 

1 1 H2O dissolves 19 mg Pb(I08)2 at 18° 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

17 8 mg are dissolved in 1 1 sat solution 
at 18° (Kohlrausch, Z phys Ch 1908, 64 
168 ) 

1 1 H2O dissolves 0 0307 g Pb(I03)2 at 
25° (Harkins, J Am Chem Soc 1911, 33 
1830) 

Solubihty of Pb (103)2 m salts +Aq at 25° 

C = concentration of salt in salt solution 
expressed m eqmvalents per 1 
S==solubility of Pb(I08)2 m salt solution 
expressed in equivalents per 1 


Salt 

c 

fe 

Pb(N08)2 

0 0001 

0 0000870 


0 001 

0 0000411 


0 010 

0 0000185 


0 100 

0 000016 


0 500 

0 000028 


3 0 

0 000015 

KNO3 

0 002 

0 0001141 


0 010 

0 0001334 


0 050 

0 0002037 


0 200 

0 0002544 

KIO3 

0 00005304 

0 0000697 


0 0001061 

0 0000437 


(Harkins and Winmnghof, J Am Chem Soc 
1911,33 1830) 
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Insol m liquid NHs (Gore, Am Ch J 
1898, 20 828 ) 

Lithiiim lodate, L1IO3+HH2O 
Deliquescent, and very sol in H2O 
Sol m 2 pts cold, and not much less hot 
H2O Insol m alcohol (Rammelsberg, 
Pogg 44 555) 

Sp gr of solution sat at 18° = 1 568, con- 
taining 44 6% LiIOs 100 g H2O dissolve 
80 3 pts L1IO3 (Mylius and Fuii, B 1897, 
30 1718) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

+H2O Very dehquescent (Ditte, A ch 
(6) 21 145 ) 

Magnesium lodate, Mg(I08)2 
Anhydrous Insol m H2O (MiUon, A 
ch (3) 9 422 ) 

+4H2O Very sol in H2O ('Ditte ) 

Sol m 9 43 pts H2O at 15°, and 3 04 pts 
at 100° (Berzeh^s ) Very si sol in HjO 
(Serullas, A ch 46 279 ) Easily sol in dd 
H2S04-f Aq (Ditte ) 

Sat solution contams at 

0 ° 10 ° 20 ° 

6 8 6 4 7 7%Mg(I08)2, 

35° 63° 100° 

8 9 12 6 19 3% Mg(I03)2 

(Myhus and Funk, B 1897, 30 1722 ) 

Sat aq solution at 18° contams 6 44% 
Mg(I03)2 or () 88 g arc sol in 100 g H2O 
Sp gr of sat solution = 1 078 (Mylius and 
Funk, B 1897, 30 1718) 

+10H/) Sat aq soluUon contains at 
0° 20° 30° 35° 50° (m pt ) 

3 1 10 2 17 4 21 9 07 5% Mg(I03)2 

(Myliub and lunk, B 1897, 30 1723 ) 

Manganous lodate, Mn(I03)2-l-Il20 
Sol in ibout 200 pts 11 O (Uammcls- 
berg) 

Insol in H2() ind JINOa+Aq, even on 
boiling Insol in NJIiOJU-An (Ditte) 

Manganous manganic lodate, 

Mn(I()3)4 Mn(I()3)2 

Insol in J[ (J (Bug, C H 1S99, 128 

675) 

Mangamc potassium lodate, 

Mn( 103)4, 2KIO3 

Insol in aiKi only si attacked by H2O 
Insol in HiOs (Berg, C R 1899, 128 
674) 

Mercurous lodate, Hg2(I03)2 
Insol m boihng H2O, or cold HNOs+Aq 
Easily sol in dil HCl+Aq Sol in very 


cone HlOs+Aq (Lefort, J Pharm 1846 


Mercuric lodate, HgCI03)2 
Insol m H2O or alcohol (MiUon, A ch 
(3) 18 367 ) Sol m H2O (Berzehus ) Sol 
mdil HCl+Aq (Rammelsberg ) 

Nearly msol m H2O Easily sol m HCl, 
HBr, or HI+Aq, very si sol m HNOa+Aq, 
insol m HP, H2S1F6, or HC2H302HhAq Sol 
in alkah chlorides, bromides, iodides, cy- 
amdes, and cyanates+Aq, also m Na2S208, 
dll MnCl2, and ZnCl2+Aq Insol m KOH, 
NaOH, NH4OH, NaaS, Na2B407, Na2HP04, 
and the alkah chlorates, bromates. and lodates 
+Aq (Cameron, C N 33 253 ) 


Nickel lodate, Ni(I03)2 

Solubihty m H2O 


Form 

Temp 

Percent of 
Ni(I 03)2 
m solu 
tion 

Mols water 
free salt to 
100 mols 
H 2 O 

Ni(I0,)2+4H20 

0° 

0 73 

0 033 

tt 

18° 

1 01 

0 045 

tc 

30° 

1 41 

0 063 

aNi(I03)2+2H20 

0° 

0 53 

0 023 

t( 

18° 

0.68 

0 030 

it 

30° 

0 86 

0 039 

tt 

50° 

1 78 

0 080 

/SNi(I08)2+2H20 

8° 

0 52 

0 023 

tt 

18° 

0 55 

0 0245 

tt 

50° 

0 81 

0 035 

tt 

75° 

1 03 

0 045 

tt 

100° 

1 12 

0 049 

NiCIOs). 

30° 

1 135 

0 050 

a 

50° 

1 07 

0 046 

it 

75° 

1 02 

0 045 

tt 

100° 

0 988 

0 044 


(Meusser, B 1901, 34 2440 ) 


+H2O Sol m 120 3 pts H2O at 15°, and 
77 35 pts at 100° (Rammelsberg, Pogg 
44 502) 

Sol in HNO3, and dil H2S04+Aq 
(Ditto ) 

Sol in NH40H+Aq 
Docs not exist (Mcussoi ) 

-I-2H2O See Mcu&sci ibovc 
+3H2O Insol in II^O Sol in HNO3 
(Ditte, A ch 1890, ((>) 21 1()() ) 

+4H2O See Meusser above 

Nickel lodate ammoma, Ni(I03)2, 4NH8 
Sol in NH40H-f-Aq Insol m alcohol 
(Rammelsberg, Pogg 44 502 ) 

Ni(I 03)2, 5NHs Ppt (Ephraim, B 1915, 
48 53) 

+3H2O (Ephraim ) 

Potassium lodate, KIOs 

1 pt KIOs dissolves m 13 pts H2O at 14° 
(Gay-Lussac ) 
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1 pt KIOs dissolves at 

0° in 21 11 pts H 2 O 
20 ° “ 12 29 
40° '' 7 76 

60° “ 5 40 

80° '' 4 02 
100 ° 3 10 “ 

Sat solution boils at 102° (iCremers, 
Pogg 97 5) 

Sp gr of KIOs+Aq containing 

1 2 3 4 5 %KI03, 

1 010 1 019 1 027 1 035 1 044 

6 7 8 9 10 %KI08 

1 052 1 061 1 071 1 080 1 090 
(Kremers, Pogg 96 62 ) 

Stable at 10° in H2O or potassium acetate 
+Aq (Eakle, C C 1896, ll 649 ) 


Solubility of KIOs m HIOs+Aq at 30° 


% HI 03 
in the 
solution 

% KIO 3 
in the 
solution 

Solid phase 

0 

9 51 

KIOs 

0 64 

9 48 

KIOs+KIOs, HlOfi 

0 66 

9 52 

tt 

0 65 

9 46 

i( 

0 65 

8 90 

KIOs, HIOs 

0 67 

6 6 


1 14 

4 57 

(( 

1 69 

3 63 

<( 

2 02 

3 10 

(1 

3 34 

2 14 

a 

5 00 

1 32 

<t 

7 09 

1 0 


8 04 

0 85 

KIOaHIOa+KIOs, 2 HIOa 
KlOa, 2HIO, (labile) 

3 47 

3 57 

4 80 

2 90 

ti 

6 45 

1 35 

H 

9 35 

0 64 

KIOs, 2HIO3 

12 04 

0 44 

it 

17 50 

0 30 

it 

31 20 

0 52 

ii 

53 64 

0 68 

ti 

62 52 

0 72 

u 

76 40 

76 70 

0 80 

0 

KIO3, 2 HI08-fHI03 
HIO3 


(Meerburg, Z anorg 1905, 45 330 ) 


More sol in KI+Aq than in H2O Sol in 
warm £[2804+ Aq 

Insol m liquid NH3 (Frankhn, Am Ch 
J 1898, 20 829 ) 

Insol m alcohol 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

+3^H20 (Ditte, C H 70 621 ) 

Potassium hydrogen lodate, KH(I08)2 
Sol m 18 65 pts H2O at 17° (Memeke, A 
261 360) 


Sol m 75 pts HisO at 15° Insol m 
alcohol (Senulas, A ch 22 181 ) 

See also Meerburg under KIOs 

Potassium dihydrogen lodate, KH2(I08)2 
Sol m 25 pts H2O at 15° (SeruUas, A ch 
43 117) 

See also Meerburg imder KIOs 

Potassium tellurium lodate 
See lodotellurate, potassium 

Potassium uranyl lodate, 

KU02(I08)8+3H20 

Decomp by H2O, dil salt solutions and 
U02(N0s)2-|-Aq (Artmann, Z anorg 1913, 
79 340) 

Potassium lodate chlonde, KH(IOs)2, 2KC1 
Sol m 19 pts H2O at 15° with decomp 
Cold alcohol dissolves out KCl 

Potassium lodate molybdate, KIO3, MoOsH- 
2H2O 

See Molybdatoiodate, potassium 

Potassium lodate selenate 

See lodoselenate, potassium 

Potassium lodate sulphate, KIO3 KHSO4 
Decomp by H2O (Marignac, J B 1866 
299 ) 

KHIO3, KHSO4 More sol in H2O than 
KHIO3 (SeruUas ) 

Potassium lodate timgstate 
See Tungstoiodate, potassium 

Rubidium lodate, RblOs 

100 pts H2O dissolve 2 1 pts RblOs’^at 
23° Easily sol in cold HCl+Aq (Wheclei 
SiU Am J 144 123 ) 

Rubidium hydrogen lodate, RbH (103)2 
SI sol in cold, more readily in hot H2O, 
RblOa separating on cooling Insol m alco- 
hol (Wheeler ) 

RbH2(I08)3 As above (Wheeler) 

Rubidium lodate chloride, RblOs, HCl, or 
HIOs, RbCl 

Decomp by cold H2O (Wheeler ) 

3RbCl, 2HIO3 Sol in H2O, from which 
RblOs separates (Wheeler ) 

Rubidium lodate selenate 
See lodoselenate, rubidium 

Samanum lodate, Sm(I03)3+6H20 
Precipitate (Cleve ) 
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Scandium lodate, 80(103)3 +10, 13, 15, and 
I8H2O 

Nearly insol in H2O (Crookes, Phil 
Trans 1910, 210 A, 361 ) 

Silver lodate, AglOs 

1 89X10--* moles or 5 36X10-® g AglOa 
are sol in 1 hter H2O at 25° (Noyes and 
Kohr, 2 phys Ch 1903, 42 338 ) 

SI sol inH20 4 35XlO-®g are dissolved 
in 1 hter of sat solution at 20° (Bottger, Z 
phys Ch 1903, 46 603 ) 

I 1 H2O dissolves 40 mg AglOa at 18° 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

I I H 2 O dissolves 0 0275 g AglOa at 9 43°, 
0 039 g at 184°, 0 0539 g at 26 6° Solu- 
bility increases rapidly with temp (Kohl- 
rausch, Z phys Ch 1908, 64 168 ) 

1 1 H2O dissolves 0 039 g AglOa at 20° 
(Whitby, Z anorg 1910, 67 108 ) 

Not completely msol in H2O (Rose ) Sol 
m NH40H+Aq, sol m HNOa+Aq (Nar 
quet, J B 1860 201 ) Sol m cone EI+Aq 
(Ladenburg, A 136 1 ) 

Sol in 27,700 pts H2O at 25°, m 42 4 pts 
5% NH40H+Aq at 25°, m 2 1 pts 10% 
NH40H+Aq at 25°, m 1044 3 pts 35% 
HNOs+Aq (sp gr 1 21) at 25° (Longi, 
Gazz ch it 13 87 ) 


Solubihty m HNOs+Aq at 25^ 


Normaht% HNO 3 

G AfelOa dissolved per 1 

0 000 

0 0503 

0 125 

0 0864 

0 250 

0 1075 

0 500 

0 1414 

1 00 

0 2067 

2 00 

0 3319 

4 00 

0 0985 

8 00 

1 5875 


(Hill ind Siiiiinons, / phys Ch 1909, 67 
002 ) 


Insnl m liquid Nils (Goie, Am Ch J 
189S, 20 829 ) 

Insol in m( thyl icctate (Bezold, Dis- 
sert 1906, Niununn, B 1909, 42 1790), 

ethyl iO(< itc (Ifiinds, Dissoit 1906, 
Naum inn, B 1910, 43 B4 ) 

Sliver lodate ammonia, 2AgI03, 3NHs+ 
VAIW 

Very sol in cold ICO (Ditte, A ch (G) 
21 145) 

AglOs, 2NII3 

SI sol m cone N]l40JI+Aq (Rosen- 
heim, A 1899, 308 52 ) 

Sodium lodate, NalOs 
100 pts H2O dissolve 7 25 pts NalOs at 
14 5° (Gay-Lussac ) 100 pts H2O dissolve 
2 52 pts at 0°, 9 07 pts at 20°, 14 39 pts at 
60°, 27 7 pts at 80°, 33 9 pts at 100° (Krem- 


ers, Pogg 97 5 ) Sat solution boils at 102° 
(Kremers), 105° (Ditte) 

Sol m warm H2S04+Aq diluted with 
vol H2O Crystallizes out on standmg over 
H 2 SO 4 (Ditte ) 


Solubihty of NalOa in HIOs+Aq at 30° 


% HIOs 

% NalOa 


m the 

in the 

Solid phase 

solution 

solution 

0 

9 36 

NalOs+lJ^HsO 

1 98 

9 52 

(( 

4 86 

10 22 

a 

5 86 

11 04 

a 

7 40 

9 73 

11 60 
14 73 

(t ] 

u h labile 

j 

6 76 

11 18 

NaI 03 +lMH 20 + 



Na20, 24206 

6 66 

11 28 

(( 

7 80 

10 30 

Na20, 2 I 2 O 6 

9 15 

9 00 

it 

9 93 

8 71 

it 

11 20 

7 64 

it 

11 89 

7 21 

Na20, 2l206+NaI08, 2HI08 

11 75 

7 18 

it 

14 62 

5 65 

NalOs, 2HI08 

23 23 

3 69 

a 

32 68 

2 91 

it 

40 91 

2 64 

a 

46 62 

2 67 

it 

65 48 

2 12 

it 

66 47 

1 83 

({ 

76 19 

1 42 

NalOs, 2HI08+HI08 

76 70 

0 

HIOs 


(Meerburg, Z anorg 1905, 46 334 ) 


Insol m alcohol Sol m dil HC2H8O2+ 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

+1}<^H20 See Meerburg above 

Sodium duodate, Na20, 2I2O6 
See Meerburg under NalOs 

Sodium ^ruodate, N 1IO3, 2HI03 + 3<2H O 
Voiv sol m JI O (Blomstiami, J pr (2) 
42 G7) 

See also Meeiburg under NalOs 

Sodium lodate bromide, NalOs, 2NaBr+ 
9n/) 

Sol m II2O (Rammelsberg ) 

Sodium lodate chloride, NalOs, NaCl+4H20, 
and 2Nal08, SNaCl+lSHaO 
Cold H2O dissolves out NaCl 

Sodium lodate iodide, NalOs, Nal 
Hot H2O or alcohol dissolves out Nal 
+8H2O 
+IOH2O 

2NaI08, 3NaI+20H2O (Penny, A 37 
203) 
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Stable in a solution of Nal+NaOH+Aq 
(Eakle, C C 1896, II 650 ) 

Strontitun lodate, Sr(I 08)2 
Ankydrom Insol in H 2 SO 4 (Ditte) , easily 
sol in cold HCl+Aq (Rammelsberg, Pogg 
44 575) 

4 'H 20 Difficultly sol m H 2 O 
-f 6 H 20 Sol in 416 pts H 2 O at 15®, and 
138 pts at 100® (Gay-Lussac) , 342 pts at 15®, 
and 110 pts at 100° Difficultly sol m warm 
HNOj+Aq (Rarmndisberg, Pogg 44 575) 

Tliallous lodate, TIIO 3 
Difficultly sol m warm H 2 O (Oettmger ) 
Insol rnHsO, difficultly sol inHNOs+Aq 
(Rammelsberg ) 

SI sol id H 2 O 

0 bSXlO-i g are dissolved in 1 liter of sat 
solution at 20° (Bbttger, Z phys Ch 1903, 
46 603) 

2 12X10“® mols =0 667 g are sol in 1 1 
H 2 O at 25° (Spencer, Z phys Ch 1912, 80 
707) 

Sol in a little NH 40 H- 1 -Aq, also m boiling 
HNOs, H 2 SO 4 , or HCl-fAq Insol m alcohol 
(Oettmger ) 

Very si sol m H 2 O or dil boil- 
ing acids (Ditte, A ch ( 6 ) 21 145 ) 

halhc lodate, basic, T 1 ( 0 H)(I 08 )‘>+H 20 « 
ThOsj 2l20i}“f*3H20 

Insol in H 2 O, sol m cold HCl-f-Aq, and 
warm dil H 2 S 04 -hAq (Ditte, A ch (6) 21 
145) 

Thalhc lodate, TUIOs)^-]-!)^ H 2 O 

Insol m H 2 O, si sol m HNOa+Aq 
Decomp by alkahes (Rammelsberg ) 
-f-12H20 Difficultly sol m H 2 O 
Easily sol m dil acids (Ge weeks, Z 

anorg 1912, 76, 275 ) 

Thonuin lodate, Th(IOs )4 
Precipitate (Cleve ) 

Tm (stannous) lodate 
Ppt Sol m SnCL+Aq, insol in NalOj-l- 
Aq 

Tin (stanme) lodate 
Ppt 

Uranous lodate 

Precipitate Very unstable (Rammels- 
berg ) 

TJranyl xodate, 002 ( 103)2 

Sol or msol in HNO3 and H 3 P 04 +Aq[, 
accordmg to method of preparation (Ditte j 
-I-H 2 O SI sol inHNOs-l-Aq ('Rammels- 
berg ) 


’ Ytterbium lodate, yb(I 03 ) 3 + 6 H 20 

Ppt (Cleve, Z anorg 1902, 32 136 ) 

Yttnum lodate, Y(I 08 ) 8 + 3 H 20 
Sol m 190 pts H 2 O (Berlm ) 

Zme lodate, Zn(I 03)2 

Anhydrous (Ditte, A ch ( 6 ) 21 145) 
+ 2 H 2 O Sol m 114 pts cold, and 76 pts 
hot H 2 O (Rammelsberg, Pogg 43 665 ) 
Sol m HNOa, and NH 40 H+Aq 
Exists also m a very sol modification 
(Myhus and Funk, B 1897,30 1723) 

Zme lodate ammoma, 3 Zn('I 08 ) 2 , 8NH5 
Decomp by H 2 O, sol m NH 40 H-|-Aq, 
from which it IS pptd by alcohol (Rammels- 
berg, Pogg 44 563 ) 

Zn(I 03 ) 2 , 2 NH 3 Insol mH 20 (Ditte, A 
ch ( 6 ) 21 145 ) 

Zn(I 08 ) 2 , SNHs+HsO Insol m HaO 
(Ditte ) 

Zn(I08)2, 4 NH 3 (Ditte, A ch 1890, (6) 
21 164 ) (Ephraim, B 1915, 48 53 ) 

Periodic acid 
See Penodic acid 

Iodides 

The iodides are in general easily sol m 
H 2 O, exceptions are Hgla, PbL, Agl, CU 2 I 2 , 
and Bils, also the iodides of the Pt metals, 
all of which are insol Snl 4 , Sbis, and Tils are 
decomp by H 2 O Many iodides are more sol 
m solutions of salts than m H 2 O, and several 
are sol m alcohol or ether 
See under each element 

lodme, I 2 

Sol in 5524 pts HiO at 0 12° (Wittstcin J B 
1867 123) 

Sol in 7000 pts HO ^ 

Sol in 3800 pts HiO at \ 

Sol in 500 pts HO (Jatquelain) 

Sol in 7196 4 pts BaO at 18 75 (Abl ) 

Pure H 2 O dissolves 0 01519173 g I per 
litre, or I is sol m 6582 pts H 2 O at 6 3° 
(Dossius and Weith, Zeit Ch 12 378 ) 

Sol in about 4500 pts H 2 O (Hager, 
Comm 1883 ) 

Sol in 7000 pts H 2 O (Cap and Garot, J 
Pharm (3) 26 80 ) 

I 1 II 2 O at 25° dissolves 0 3387 g I 2 
(Jakowkm, Z phys Ch 1895, 18 590 ) 

I I H 2 O dissolves 1 342 millimols of iodine 
at 25° (Noyes, Z phys Ch 1898, 27 359 ) 

When lodme is shaken with H 2 O at 15°, 1 
pt dissolves m 3750 pts H 2 O, when iodine 
and H 2 O are heated together and then cooled 
to 15°, 1 pt lodme dissolves in 3500 pts H 2 O 
At 30°, 1 pt IS sol in 2200 pts H 2 O 
(Dietz, Chem Soc 1899, 76, (2) 150 ) 

I 1 H 2 O dissolves 0 279 grams I 2 at 25° 
(McLauchlan, Z phys Ch 1903, 44 617 ) 
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Solubility of I 2 in H 2 O at t° 


t° 

g I per 1 H 0 

18 


25 


35 

0 4661 

45 

0 6474 

55 

0 9222 


(Hartley, Cbem Soc 1908, 93 744 ) 


Solubility of I 2 m H 2 O at t® 



g perl 

milliat per 1 

0 

0 1649 

1 30 

20 

0 2941 1 

2 30 

40 

0 5684 

4 56 


(Fedotieff, Z anorg 1910, 69 30 ) 


1 32 miUimol I 2 are sol m 1 1 H 2 O (Bray^ 
J Am Chem Soc , 1910, 32 938 ) 

Calculated from electrical conductivity of 
sab I 2 4-Aq 1 1 H 2 O dissolves 0 0006383 mols 
I 2 at 0° (Jones, J Am Chem Soc 1915, 37 
256) 

Cone H2SO4, HCl, HNO3, H3PO4, 
HC2H3O2, tartaric, or citnc acids -j-Aq dis- 
solve I, but give It up to CS2 on shakmg 
therewith (Tessier, Z anal 11 313 ) 

Sol m 150 pts H2SO4 on wanmng, but 
crystalhzes out in part on coolmg (Kraus ) 
Much more sol in HBr+Aq than in pure 
H 2 O, HBr+Aq of sp gr 1486 dissolves 
3-4% (Bineau ) 

SI sol in HCl+Aq Easily sol in even 
dll HI+Aq 

1 I 0 001 N-HCl+Aq sat with I 2 contains 
0 338g I (Bray and Mackay, J Am Chem 
Soc 1910, 32 1019 ) 

110 1 N-HNOj+Aq sat with I 2 contains 
0 340 g r (S unmet, Z i)hys Ch 1905, 53 
644) 

110 1 N-J[ S() 4 - 1 -A(i sat with I (ontuns 
0 341 g I 2 (Simmct) 

Sol in H 2 S 03 -l-Aq with decomp 
1 1 0 9 N HsBOa dissolves 0 300 g I 2 at 
25° (McLauchlan, Z phys Ch 1903, 44 
617) 

100 cc of a 10% solution of BaBr 2 dis- 
solve 0 231 g I 2 at 13 5° (Meyer, Z anorg 
1902, 30 114 ) 

100 cc of a 10% solution of BaCh dissolve 
0 067 g I 2 at 18 5° (Meyer ) 

100 cc of a 10% solution of Balj dissolve 
6 541 g I 2 at 13 5 ° (Meyer ) 

100 cc of a 10% solution of CaBr 2 dis- 
solve 0 274 g I 2 at 13 5 ° (Meyer ) 

100 cc of a 10% solution of CaCh dissolve 
0 078 g I 2 at 18 5° (Meyer ) 

100 cc of a 10% solution of Cal 2 dissolve 
8 062 g I 2 at 13 5° (Meyer ) 

Easily sol in boiling dil HgCh+Aq 
(Selmi ) 


Solubihty m HgCh+Aq at 25° 


10 com of the solution contam 


nullimols 1 3 

millimols Hg 

0 0134 

0 

0 1294 

0 9444 

0 1460 

1 2442 

0 1806 

1 9542 

0 2543 

3 3460 


(Herz and Paul, Z anorg 1914, 86 214 ) 


Sol m solutions of soluble iodides 
100 pts HI +200 pts H 2 O dissolve 153 
pts I, from this solution H 2 O precipitates 
the dissolved I 100 pts KI+400 pts H 2 O 
dissolve quickly 76 5 pts 1 If more water 
IS present, the solution takes place more 
slowly (Baup ) 

CS 2 extracts the I from the above solutions 


Solubility of I m KI+Aq at 7-7 3° 


%Kl m KI+Aq 

Pts I dissolved 

Sp gr of solution 

1 802 

1 173 

1 0234 

3 159 

2 303 

1 0433 

4 628 

3 643 

1 0668 

5 935 

4 778 

1 0881 

7 201 

6 037 

1 1112 

8 663 

7 368 

1 1382 

10 03b 

8 877 

1 1637 

11 034 

9 949 

1 1893 

11 893 

11 182 

1 2110 

12 643 

12 060 

1 2293 


(Dossius and Wcith, Zeit Ch (2) 6 379 ) 


Solubihty of I 2 m KI+Aq at loom tempera- 
ture, 14 5°-15 1° 


Ivl 

I 

l/lvl 

1 80 

1 17 

0 651 

^ 16 

2 30 

0 729 

4 63 

3 04 

0 786 

5 93 

4 7S 

0 805 

7 20 

6 04 

0 839 

8 66 

7 37 

0 851 

10 04 

8 88 

0 884 

11 03 

9 95 

0 902 

11 89 

11 18 

0 940 

12 64 

12 06 

0 954 


(Weith and Dossius, Z phys Ch 1898, 26 
150) 
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Solubility of I 2 in Kl-f Aq at 15® 


Solubility in KI+Aq at 25° 


%KI 

com 1/10 n iodine m 
Sornm of the solution 

I/KI 

10 

35 0 

35 0 

8 

27 1 

33 9 

6 

19 7 

32 8 

4 

12 7 

31 8 

2 

6 25 

31 2 

1 

3 04* 

30 4 


* Obtained with 1/ 100-normal lodme 
(Bruner, % pbys Ch 1898, 26 151 ) 


Solubility of I 2 in KI+Aq at 25° 


Milhmols KI per hter 

Millimols dissolved iodine 
per liter 

106 3 

55 28 

53 15 

28 03 

26 57 

14 68 

13 29 

8 003 

6 643 

4 667 

3 322 

3 052 

1 661 

2 235 

0 8304 

1 814 


(Noyes and Seidenstricker, Z phys Ch 1898, 
27 359 ) 


Sp gr 

Analysis of liquid 
phase 

Analysis of sohd 
phase together with 
adhering mother 
hquor 


%KI 


%KI 



(a) In equihbnum with excess of KI 


1 

733 

60 

39 

0 

0 



0 

0 

1 

888 

54 

415 

11 

63 

84 

92 

4 

05 

2 

066 

49 

045 

23 

085 

85 

94 

6 

32 

2 

216 

44 

82 

31 

01 

80 

46 

10 

84 

2 

539 

38 

065 

44 

56 

78 

56 

15 

23 

2 

560 

37 

655 

45 

55 

77 

32 

16 

73 

2 

665 

35 

805 

49 

61 





3 

232 

29 

71 

62 

81 

39 

99 

56 

10 

3 

246 

27 

92 

66 

45 

38 

78 

56 

27 


(b) 

In equihbnum with excess 

of I 


1 

349 1 

16 

025 

18 

49 

3 

04 

85 

43 

1 

516 

19 

705 

26 

16 

4 

48 

83 

87 

1 

769 

22 

88 

36 

06 

3 

70 

89 

33 

1 

910 

23 

55 

40 

515 

6 

49 

83 

62 

2 

403 

24 

78 

53 

605 

8 

62 

83 

81 

2 

904 

24 

995 

63 

125 

4 

82 

92 

41 

3 

082 

25 

18 

66 

04 

4 

00 

94 

39 

(c) Invariant point 

Excess of KI and 

[I 



26 

05 

68 

06 





3 

316 

25 

96 

68 

01 

16 

14 

83 

77 



26 

04 

68 

16 







25 

92 

68 

13 

11 

32 

86 

56 


(Parsons and Whittemore. J Am Chem 
1911,33 1934) 


Solubihty m KI+Aq at 25° 


KI mol /I 

I G atoms/l 

1 91 


2 85 


4 51 

11 52 

5 36 

! 17 12 

5 55 

17 16 

(Abegg, Z anorg 

1906, 60 427 ) 


Solubility of I 2 in KI+Aq at 25° 

JMilhmol Ivl per 1 

Milhinol I 2 dissolved 

100 

51 35 

50 

25 77 

20 

11 13 

10 

6 185 

5 

3 728 

2 

2 266 

1 

1 788 


(Bray and MacKay, J \m Chem Soc 1910, 
32 919) 


Solubihty m KI+Aq at 0° 


KI+Aq 

KI+Aq sat with I 

Wt norm 

Sp gr 0 /4® 

G I 2 m 1 g 1 
of solution 

Sp gr 0 /4° 

0 09871 

(1 0123) 

0 

01199 

(1 0219) 

0 09861 

1 01231 

0 

01199 

1 02187 

0 04969 

(1 0061) 

0 

006094 

(1 0109) 

0 04966 

1 00610 

0 

006083 

1 01089 

0 01992 

1 00236 

0 

002535 

1 00429 

0 01983 

(1 0024) 

0 

0025325 

(1 0044) 

0 00998 

a 0011) 

0 

0013532 

(1 0020) 

0 00992 

(1 0011) 

0 

0013585 

(1 0020) 

0 004999 

(1 0005) 

0 

0007609 

(1 0010) 

0 004991 

(1 0005) 

0 

0007577 

(1 0011) 

0 002000 

(1 0001) 

0 

0004137 

(1 0004) 

0 002000 

(1 0001) 

0 

0004015 

(1 0004) 

0 000999 

(0 9999) 

0 

0002839 

(1 0002) 

0 000992 

(1 0000) 

0 

00028125 

(1 0002) 


Values m parentheses are found by mter- 
polation 

(Jones and Hartman, J Am Chem Soc 1915, 
37 247) 

1 mol KI in alcohol dissolves 2 atoms I, 
and the solution does not give up I to CS 2 
(Jbrgensen, J pr (2) 2 347 ) 
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Solubility in KI+60% alcohol at 25° 


Sp gr 

Analysis of liquid 
phase 

Analysis of solid 
phase together with 
adhering mother 
hquor 

% KI 

%i 

% I 

1 % KI 

(a) 

In equihbnum with excess KI 

1 148 

30 93 

0 0 


0 0 

1 191 

29 87 

4 51 

89 13 

0 71 

1 285 

28 39 

12 48 

86 60 

2 27 

1 368 

28 00 

18 60 

87 30 

3 21 

1 427 

27 60 

21 80 

85 75 

4 25 

1 533 

27 00 

28 00 

84 39 

6 05 

1 776 

25 90 

40 52 

81 05 

10 30 

2 250 

24 90 

52 42 

76 21 

16 73 

2 507 

24 40 

58 93 

73 20 

21 04 

2 845 

22 49 

1 65 75 

71 66 

24 15 


21 50 

68 95 

70 04 

26 42 

(b) In equihbrium with excess I 

1 134 ! 

0 0 

23 04 

0 0 

I 

1 530 

7 36 

43 05 

1 40 

88 76 

1 721 

10 60 

49 38 

2 50 

88 21 

1 90 

12 44 

55 33 

3 72 

87 10 

2 11 

13 74 

59 26 

4 41 

86 60 

2 22 

15 20 

62 66 

5 80 

85 20 

2 80 

17 72 

69 10 

7 15 

85 49 

2 99 

19 30 

71 90 

7 45 

88 96 

( 0 ) Invariant pomt Excess KI and I 

3 162 

20 11 

72 51 




20 03 

72 46 

21 84 

74 64 





Kl-hl 


20 05 

72 54 




19 98 

72 44 

7 40 

89 81 I 


20 08 

72 51 

20 61 

74 09 





KI+I 


20 OG 

72 44 




20 05 

72 48 

33 46 

63 19 KI 


(Parsons and Coilibs, J Am Chem Soc 1910, 
32 1370) 


Solubility in KI+40% alcohol at 25° 



\n ih SIS of IkjukI 

ph ist 

Analysis of solid 
plias< willi 

ndlu niif. JMollicr 
luiuor 

^ KI 

1 / ^ 

1 11 Kf 

Vc 1 

(a) In cquihbi lum with excess KI 

1 339 

42 10 

0 0 


0 0 

1 377 

40 

3 76 ' 

89 21 

0 70 

1 455 

38 94 

10 09 

88 80 

1 90 

1 532 

37 41 

15 71 

88 19 

3 02 

1 605 

36 25 

20 52 

87 04 

4 21 

1 655 

35 38 

24 44 

86 08 

5 11 

1 847 

33 26 

33 62 

S3 61 

8 41 

2 024 

31 71 

39 99 

82 06 

10 76 

2 169 

30 59 

44 76 

80 80 

12 35 

2 558 

28 56 

55 30 

75 90 

18 63 

2 784 

26 95 

60 27 

74 77 

20 86 


24 52 

65 93 

72 98 

23 61 


23 04 

69 93 

72 45 

25 04 


Solubihty in KI+40% alcohol at 25° — 
Continued 


Sp gr 

Analj SIS of liquid 
phase 

Analysis of solid 
phase together with 
adhering mother 
hquor 

%KI 


%KI 

1 % I 

(b) In equihbnum with excess I 

0 962 

0 0 

2 97 1 

0 0 


1 292 

8 45 

28 70 

1 85 

84 51 

1 581 

12 56 

40 63 

3 41 

84 02 


15 20 

49 95 

4 98 

83 81 

2 000 

16 02 

52 95 

5 60 

82 96 

2 173 

17 18 

57 38 

6 61 

83 60 

1 749 

19 20 

66 89 

8 45 

85 16 

2 902 

20 12 

69 10 

7 08 

1 88 81 

(c) Invariant pomt Excess KI and I 

3 246 

22 60 

70 79 

19 48 

76 24 


22 43 

70 88 

69 37 

26 14 


(Parsons and Corliss, J Am Chem Soc 1910, 
32 1372) 

See also under KI 


Sol m Kl-fmtrobenzene (Dawson, 
Chem Soc 1902, 81 529 ) 

Solubihty in KIOs+Aq is the same as m 
HaO fLami, C A 1909 1622 ) 


Solubihty of I 2 m KBr-|-Aq at 25° 


G KBr per 1 

G atoms I per 1 

60 6 

0 0176 

106 9 

0 0278 

175 9 

0 0415 

229 8 

0 0532 

281 9 

0 0628 

330 6 

0 0717 

377 1 

0 0797 

411 0 

0 0864 

461 7 

0 0948 

509 8 

0 1006 

548 0 

0 1062 

567 9 sat 

0 1094 

(Bdl ind J 

Am Cluin boc 1012, 

34 

13 ) 

holubihtv in N \Br-f Aq \t 25° 

C NuHr ])( i 1 

C aioins J pci 1 

96 4 

0 0266 

1S7 7 

0 0425 

271 8 

0 053S 

357 4 

0 0598 

422 4 

0 0638 

499 1 

0 0648 

569 9 

0 0644 

632 0 

0 0622 

679 7 

0 0595 

750 5 

0 0551 

756 1 sat 

0 0550 

(Bell and Buckley, J 

Am Chem Soc 1912, 

34 

13) 
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100 cc of a 10% solution of SrBr2 dissolve 
0 270 g I2 at 13 50 (Meyer, Z anorg 1902, 
30 114) 

100 cc of a 10% solution of SrCl2 dissolve 
0 066 g I2 at 18 5° (Meyer ) 

100 cc of a 10% solution of Srl2 dissolve 
6 616 g I2 at 13 5® (Meyer ) 


Solubility in salts +Aq at 25° 


Salt -1-Aq 

Grams 
I 2 sol in 
1 liter 

Salt -f-Aq 

Grams 
I 2 S 0 I m 
1 liter 

3^N Na2S04 

0 160 

N NaCl 

0 575 

J^N K2SO4 

0 238 

N KCl 

0 658 

J^N (NH4)2S04 

0 246 

N NH4CI 

0 735 

N NaNOs 

0 257 

N NaBr 

3 29 

N KNO3 

0 266 

N KBr 

3 801 

N NH4NO8 

0 375 

N NH4Br 

4 003 


(McLauchlan, Z phys Ch 1903, 44 617 ) 


1 14 g are sol in 100 ccm liquid H2S ('An- 
tony, Gazz ch it 1905, 36, (1) 206 ) 

Sol in liquid NH3 (Franklin, Am oh J 
1898, 20 822 ) 

SI sol in liquid CO2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

SO2 (Sestim), and SO2 

dsOls dissolve 8 42 pts I at 0°, 
I at 15°, 36 89 pts I at 96° 
^ 46 194 ) 

jLu hquid SO2, AsCls, SO2CI2, and 
M;dehyde (Walden, Z phys Ch 1903, 
43 407) 

Very sol m hquid NO 2 (Frankland, 
Chem Soc 1901, 79 1361 ) 

Sol m 10-12 pts alcohol (Wittstem ) 
Sol m wood-spint (Pla^air ) 
Abundantly sol m amyl (Pelletan), and 
hexyl alcohol (Bouis) 

Iodine IS sol in 20 pts alcohol, 110 pts oil, 
7000 pts H2O, 100 pts glycerine (Cap and 
Garot, J Pharm (3) 26 80 ) 


Solubihty of I2 m C2H60H+Aq at room 
temperature (14 5° — 15 1°) 


Volumes of C^HsOH m 
100 volumes of C^HsOH 
+H.iO 

Com of 1/10 normal 
iodine in 5 cc of the 
solution 

100 

61 7 

90 

29 4 

80 

16 6 

70 

9 2 

60 

4 45 

60 

3 4 

40 

1 0 

30 

0 4 

20 

0 25 

10 

0 2 

0 

0 0 


(Bruner, Z phys Ch 1898, 26 150 ) 


Solubihty of T2 m CsHTOH+Aq at room 
temperature (14 5° — 15 1°) 


Volumes of C 3 H 7 OH in 
100 volumes of CsHtOH 
+H 2 O 

Com of 1/10 normal 
iodine in 6 cc of the 
solution 

100 

58 8 

90 

36 0 

80 

23 6 

70 

16 1 

60 

10 7 

50 

6 4 

40 

3 7 

30 

1 56 

20 

0 42 

10 

0 19 

0 



(Bruner, Z phys Ch 1898, 26 150 ) 


Solubihty m ethyl alcohol -1-Aq at 25° 


Molecules of 
C 2 H 6 OH in 100 
molecules 
C 2 H 6 OH-I-H 2 O 

Molecules of H 2 O 
in 100 molecules 
C 2 H 6 OH+H 2 O 

Normality of the 
iodine solution 

0 0 

100 

0 0022 

0 03 

99 7(?) 

0 0024 

0 06 

99 4(?) 

0 0024 

1 12 

98 88 

0 0023 

1 83 

98 27(^) 

0 0025 

9 40 

90 60 

0 0059 

13 48 

86 52 

0 0111 

23 80 

76 20 

0 0617 

50 80 

49 20 

0 4326 

100 

0 

1 590 


(McLauchlan, Z phys Ch 1903, 44 627 ) 


Solubility in acetic acid+Aq at 25° 


Molecules of 
CH 3 COOH in 100 
molecules 
CH3COOH-1-H20 

Molecules of H 2 O 
m 100 molecules 
CH 3 COOH -f-HaO 

Normality of the 
iodine solution 

0 0 

100 

0 0022 

6 98 

93 02 

0 0049 

16 40 

83 60 

0 0112 

31 9C 

68 10 

0 0:}31 

55 70 

44 30 

0 0882 

100 

0 

0 205 


(McLauchlan, Z phys Ch 1903, 44 627 ) 


Very sol in ether, chloroform, and bromo- 
form 

Solubility m ether 
100 g of the sat solution contain at 
—83° —90° —108° 

15 39 14 58 15 09 g h 

(Arctowski, Z anorg 1896, 11 27b ) 


About as sol m all fatty oils as in CHCI3, 
etc (Gruel, Arch Pharm 223 431 ) 
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Sol in 56 6 pts chloroform at 10® (Dun- 
can, Pharm J Trans 61 544 ) 

Solubility m CHCI3 
100 g of the sat solution contam at 
—49® —55 5“ —60® —69 5® —73 5® 

0 188 0 144 0 129 0 089 0 080 g I 2 

(Arctowski, Z anorg 1896, 11 276 ) 

Very sol m methylene iodide (Retgers, 
Z anorg 3 343 ) 


Solubihtv of I 2 m CsHe+CHCla at room 
temperature (14 5® — 15 1®) 


Volumes of CeHa in 100 
volumes of CaHe +011018 

Cem of l/lO normal iodine 
m 5 cc of the solution 

100 

41 05 

90 

38 8 

80 

34 6 

70 

30 5 

60 

27 4 

50 

24 4 

40 

21 0 

30 

19 2 

20 

17 8 

10 

16 0 

0 

14 3 

(Bruner, Z phvs Ch 1898, 26 147 ) 

Solubility of I 2 in CS 2 +CHCI 8 at room 

temperature (14 5® — 15 1®) 

Volumes of CSa m 100 

Cem of l/lO normal lodme 

volumes of CS 2 +CHCI 3 

m 5 cc of the solution 

100 

69 4 

90 

62 7 

80 

55 9 

70 

47 9 

60 

42 0 

50 

35 S 

40 

30 4 

10 

‘>5 S 

20 

20 S 

10 

17 0 

0 

14 i 

(Bium r ) 

Solubility of 1 in C(Il 6 +CCl 4 it room 

tciniHl itUK 

(14 5°— 15 1®) 

Voliums of ( Jlr m 100 

C i m of l/lO normal lotliiu 

volumes of ( (Ht +( C U 

in j (< of Ihc solution 

100 

41 05 

90 

i7 2 

SO 

i 3 6 

70 

29 6 

()0 

2() 1 

50 

22 4 

40 

19 25 

iO 

16 1 

20 

13 4 

10 

10 75 

0 

S 1 


(Bruner ) 


Solubility of I2 m CS2+CCI4 at room 
temperature (14 6® — 15 1°) 


Volumes of CSa in 100 
volumes of CS 2 +CCI 4 

Cem of l/lO-normal iodine 
in 5 cc of the solution 

100 

69 1 

90 

56 9 

80 

48 6 

70 

40 7 

60 

33 9 

50 

26 9 

40 

21 8 

30 

17 7 

20 

13 25 

10 

10 2 

0 

8 1 


(Bruner ) 


Solubility of I2 m C2H5OH+CHCI8 at room 
temperature (14 5® — 15 1°) 


Volumes of C2H6OH m 
100 volumes of CsHbOH + 
CHCI3 

Cem of 1/10 normal iodine 
in 5 cc of the solution 

100 

61 7 

90 

37 1 

80 

34 2 

70 

30 7 

60 

27 9 

50 

26 1 

40 

24 6 

30 

22 7 

20 

19 9 

10 

17 1 

0 

14 25 


(Bruner ) 


Solubility of I 2 m CaHrOH+CHCls at room 
temperature (14 5® — 15 1®) 


Volumes of C 3 H 7 OII in 1 
100 volumes of CsH OH 
+CHri3 

Com of 1/10 normal iodine 
in 5 CO of the solution 

100 

58 8 

90 

51 9 

80 

44 2 

70 

35 4 

60 

31 8 

50 

30 8 

40 

27 9 

30 

25 3 

20 

21 8 

10 

17 8 

0 

14 25 


(Brunei ) 


Sol in acetone (Naumann, B 1904, 37 
4328) , (Eidmann, C C 1999, II 1014 ) 
Sol in methyl acetate (Naumann, B 1909, 
42 3790), ethyl xcetate (Naumann, B 

1Q04, 37 3601 ) 

Sol in allyl mustard oil, phenyl mustard 





414 


IODINE 


oil, phenyl isocyanate, pyridine, and alcohol 
(Mathews, J phys Cnem 1905, 9 649 ) 


Solubihty of I2 in glycerine +Aq at 25° 
glycerine in 100 g glycerine +Aq 
I2 =g I2 in 100 cc of the solution 


G 

I 2 

Sp gr 

0 

0 0304 

0 9979 

7 15 

0 0342 

1 0198 

20 44 

0 0482 

1 0471 

31 55 

0 0621 

1 0750 

40 95 

0 0875 

1 0995 

48 7 

0 135 

1 1207 

69 2 

0 278 

1 1765 

100 

1 223 

1 2646 


(Herz and Enoch, Z anorg 1905, 46 269 ) 


1 1 N-NH4C2H302+Aq dissolves 0 440 
g I2 at 25° 

110 7 N-(NH4)2C204+Aq dissolves 0 980 
g I2 at 25° 

(McLauchlan, Z phys Ch 1903, 44 617 ) 

Very sol in benzonitrile (Naumann, B 
1914,47 1369) 


Solubihty in CS2 at t° 


t« 

Grams lodme in 100 g of sat 
solution 

—100 

0 32 

— 95 

0 37 

— 90 

0 41 

— 85 

0 46 

— 80 

0 51 

— 75 

0 55 

— 25 

3 47 

— 20 

4 14 

— 15 

4 82 

— 10 

5 52 

— 5 

6 58 

0 

7 89 

+ 5 

9 21 

10 

10 51 

15 

12 35 

20 

' 14 62 

25 

16 92 

30 

19 26 

36 

22 67 

40 

25 22 

42 

26 75 


(Arctowski, Z anorg 1894, 6 404 ) 


1 1 CS2 dissolves 230 g I2 at 25° 

1 1 CHBrs dissolves 189 55 g I2 at 25° 

1 1 CCI4 dissolves 30 33 g 1 2 at 25° 
(Jakowkin, Z phys Ch 1895, 18 590 ) 

Solubility in CS2 

100 g of the sat solution contain at 
—80° —87° —92 5° —94° 

0 509 0 440 0 391 0 378 g I2 

(Arctowski, Z anorg 1896, 11 274 ) 


When an aqueous solution of I is shaken 
with CS2^ 400 pts go into solution m CS2 for 1 
pt remaining m H2O (Berthelot and Jung- 
fleisch, C R 69 338 ) 

Abundantly sol in methane (Villard, 
A ch 1897, (7) 10 387 ) 

Easily sol m hot, less m cold naphtha 
(Pelletier and Walker ) 

Sol m about 8 pts hot petroleum from 
Amiano (de Saussure ) 

SI sol in cold, more readily in hot ben- 
zene (Mansfield) Easily sol m benzene 
(Monde, A ch (3) 39 452 ) 

Solubihty m benzene 
100 g of the sat solution contam at 
4 7*^ 6 6° 10 5° 13 7° 16 3° 

8 08 8 63 9 60 10 44 11 23 g I2 

(Arctowski, Z anorg 1896, 11 276 ) 

1 1 benzene sat with iodine at 25° contams 
139 g lodme Abegg, Z anorg 1906, 60 
409) 

1 1 mtrobenzene dissolves 50 62 g I2 at 
16-17° (Dawson and Gawler, Chem Soc 
1902,81 524) 


Solubihty of I2 in nitrobenzene+iodides at 
room temp 


Salt 

G per 1 

Salt 

I 2 

KI 

12 35 

112 7 

(1 

45 56 

295 7 

(t 

115 8 

698 2 

u 

155 2 

943 6 

Nal 

13 55 

125 

(1 

57 7 

393 

n 

109 1 

738 

li 

228 

1251 

Rbl 

85 4 

421 

H 

217 5 

1060 

Lil 

84 1 

642 

Csl 

48 2 

ns 

(( 

223 

858 

NH 4 I 

09 5 

482 


94 3 

669 

Sri 

106 5 

599 

Bala 

42 2 

237 


158 5 

809 

Anilme hydriodide 

164 

721 

Dimethyl aniline hydriodide 

160 

626 

1 etramethylammonium 
iodide 

49 3 

266 

(( 

51 4 

280 


(Dawson and Goodson, Chem Soc 1904, 86 
796 ) 


Sol in quinoline (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

Easily sol m oil of turpentine, but an explo- 
sion soon occurs (Walker ) 

Sol in oil of mandarin (Luca ) 



IODINE 


415 


Sol m oil of armca root (Zeller ) 

Very sol in CS2, lignone, furfurol, glycerine, 
aldehyde, chloral, warm retmole, toluene, sali- 
cyhc acia, methyl mtrate, methyl sahcylate, 
mercaptan, amyl carbamate, ethyl sulphyd- 
rate, allyl iodide, ethyl disulphocarbonate, 
carbon chloride, SCI2, ICI3, H2S6, chloro- 
chromic acid, amyl valerianate, valeriamc 
acid, warm butyric acid, creosote, amlme, 
qumolme, methylsahcyhc acid Quickly sol 
m oil of diUj peppermmt, sassafras, and tansy 
Slowly sol m oil of cloves, cinnamon, cajeput, 
and rue Other essential oils decompose it 
(Various authonties ) 

Sol in potassium croconate+Aq (Gmelm ) 
Sol m potassium antimony tartrate +Aq 
176 pts H2O+6 pts potassium antimony 
tartrate dissolve 2 75 pts I, 378 pts H2O 
+6 pts potassium antimony tartrate dissolve 
4 12 pts I 

More sol m tanmc acid than in H2O 1 pt 
I IS sol m 450 pts H2O with 3 3 pts tanmc 
acid at 12°, 1 pt I is sol m 240 pts H2O with 
0 015 pt tannic acid at about 30° (Koller, 
Zeit Ch 1866 380) 

200 g H2O contaming 03 g tanmc acid 
dissolve 1 0 g I (Hager, Comm 1883 ) 

Sol in considerable quantity, especially on 
warmmg, in resorcin, orcm, or phloroglu- 
cm+Aq, without coloration or formation of 
HI+Aq These solutions withdraw 1 from 
CS2 solution, and do not give it up on boihng. 
but on evaporation m vacuo the 1 is subLimea 
m a pure state (Hlasiwetz, Z anal 6 447 ) 


Partition coefficient for lodme between CCI4 
and Aq at 25°C 

A — concentration of the water layer 
C= concentration of the CCI4 layer 


A. 

C 

h*C/A 

0 2913 

25 61 

87 91 

0 1934 

16 54 

85 51 

0 1276 

10 88 

85 30 

0 0818 

6 966 

85 13 

0 0516 

4 412 

85 77 


(Jakowkm, Z phys Ch 1895, 18 586-588 ) 


G alcohol in 100 cc of 
mixture 

Caq alcohol, 

CCb2 ^ 

30 5 

1 29 

26 7 

0 76 

22 9 

0 49 

19 1 

0 34 

16 3 

0 28 

11 4 

0 23 

7 6 

0 20 


(Osaka, Chem Soc 1905, 88 (2) 811 ) 

Division of iodine between CS2 and 
Na2S04“l"Aq at 26° 

A = concentration of I in H2O layer 
C = concentration of I in CS2 layer 


Partition coefficient for iodine between CS2 

NaaSO-i+Aq 

A 

c 

a 

A = concentra 
C = concentra 
layer 

nd Aq at 26°C 
tion of the wat< 
tion of the carl 

er layer 
)on bisulphide 

1-N 

1/2-N 

V4-N 

Vs-N 

0 1518 

0 1809 

0 2022 

0 2138 

142 4 

141 7 

143 6 

142 4 

A 

C 

h=C/A 

Division of iodine between CSs and NaNOi 
+Aq 

0 2571 

0 2195 

0 1947 

0 1743 

0 1605 

0 1229 

0 1104 

0 0939 

0 0518 

167 6 

140 2 

122 0 

108 3 

98 27 

7^ 

65 81 

55 29 

30 36 

651 8 

638 7 

626 4 

620 0 

612 2 

595 8 

596 0 

590 5 

586 2 

NaNOs+Aq 


c 

1-N 

V-N 

V^-N 

0 1923 

0 2090 

0 2164 

142 4 

143 7 

143 5 

(Jakowkm, Z phys Ch 1896, 20 25 ) 

Partition between CHCI3 and glycerine 
C==millimols iodine in 10 g CHCI3 laver 

W = millimols lodme in 10 g glycerine 
layer 

Paitition coetticicnt foi lodmo b 
iiid Aq at 25°C 
A = conconti ation of the wat 
C = concentration of the CH 

le tween CHBrs 

,er layc 1 

Brs layer 

A 

C 

t=C/A 

C 

w 

c/w 

0 2736 

0 1752 

0 1084 

0 0757 

0 0517 

144 36 

85 11 

49 9i 

32 65 

22 19 

527 6 

485 7 

460 5 

431 7 

429 3 

0 564 

0 919 

0 151 

0 244 

0 397 

0 500 

2 31 

2 32 

2 30 

1 (Herz, Z Elektrochem 1910, 16 870 ) 
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artition of I 2 between CHCls and other 
solvents 

C = miUunols iodine m 10 com of the CHCls 
lyer 

W =inillinaols iodine in 10 ccm of the other 
tyer 


Other Solvent 


w 

c/w 

^ater 

0 

338 

0 

0025 

134 

6 


1 

546 

0 

0120 

129 

0 


2 

318 

0 

0184 

126 

3 


3 

207 

0 

0242 

132 

8 


3 

439 

0 

0259 

132 

8 

5% by vol H 2 O-}- 

1 

217 

b 

0183 

66 

32 

25% by vol glycenne 

1 

893 

0 

0290 

65 

33 



9 


66 

31 



wE! 

9 

iiIkS 

66 

65 


Q 

217 

0 


mi 

0 

50% by vol glycenne 

1 

835 

0 

liliiiij 

30 

1 

2 

376 

0 

0782 

ESI 

4 


3 

294 

0 

warn 

32 

2 

5% by vol H 2 O+ 

1 

188 

0 

116 

10 

25 

^5% by vol glycenne 

1 

806 

0 

173 

10 

45 

2 

656 

0 

249 

10 

66 


2 

859 

0 

265 

10 

80 


3 

400 

0 

312 

10 

93 


(Herz, 2 Elektrochem 1910, 16 870 ) 


Distribution of I 2 between benzene and 
glycerine at t° 

Ml* concentration of I 2 m benzene layer 
pressed m g -mol per 1 
M 2 = concentration of I 2 m glycenne layer 
^pressed in g -mol per 1 


t° 

Ml 

M 2 

25° 

0 00757 

0 001604 


0 01610 

0 002664 


0 02719 

0 004115 


0 04024 

0 005794 


0 06265 

0 00834 


0 07923 

0 01033 


0 10243 

0 01324 


0 12201 

0 01559 


0 13342 

0 01668 


0 16734 

0 02081 

40° 

0 008545 

0 00181 


0 01544 

0 002593 


0 04432 

0 006242 


0 095004 

0 012013 


0 13271 

0 01632 


0 18508 

0 02193 

50° 

0 00865 

0 00184 


0 01523 

0 00253 


0 02683 

0 00390 


0 04413 

0 00576 


0 0620 

0 00744 


0 07832 

0 00942 


0 10153 

0 01214 


0 12166 

0 0145 


0 13199 

0 01560 


0 18438 

0 02122 


(Landau, Z phys Ch 1910, 73 202 ) 


Distnbution of I 2 between glycenne and CCI 4 
att** 

Ml = concentration of I2 m CCI4 layer ex- 
pressed m g -mol per 1 

M 2 = concentration of I 2 m glycenne layer 
expressed m g -mol per 1 


t® 

Ml 

Mi 

25° 

0 002230 

1 0 0014386 


0 0024113 

0 0014595 


0 0048227 

0 0027014 


0 010452 

0 005581 


0 038973 

0 019959 


0 04698 

0 023948 


0 05820 

0 030097 

0 

0 

0 00227 

0 00127 


0 00239 

0 00138 


0 00461 

0 00272 


0 01092 

0 00482 


0 02540 

0 01116 


0 04091 

0 01749 


0 06074 

0 02701 

cn 

0 

0 

0 00257 

0 00118 


0 00500 

0 00225 


0 01363 1 

0 00596 


0 02549 

0 01050 


0 04167 

0 01693 


0 06309 

0 02502 


(Landau, Z phys Ch 1910, 73 203 ) 


Distnbution of I 2 between ether and ethylene 
glycol at t® 

Ml = concentration of I 2 m ether layer, 
expressed m g -mol per 1 
M 2 = concentration of I 2 in C 2 H 6 O 2 layer, 
expressed in g -mol per 1 


t° 

Ml 

Mi 

0° ' 

0 00843 

0 00571 


0 03082 

0 01713 


0 06551 

0 03736 


0 08105 

0 04605 


0 19528 

0 07148 


0 31511 

0 17524 

25° 

0 00870 

0 00571 


0 01677 

0 01001 


0 02710 

0 01586 


0 03046 

0 01713 


0 06385 

0 03594 


0 11951 

0 06725 


0 30820 

0 17524 


(Landau, Z phys Ch 1910, 73 205 ) 


lodme ? 7 zowobronude, IBr 

Slowly sol in H 2 O with slight decomp 
Sol in CHCls, CS2, ether, and alcohol 

+ 5 H 2 O (Lowig, Pogg 14 485 ) Does 
not exist (Bornemann, A 189 183 ) 
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Iodine peniabromide, IBrsC?) 

Sol in H 2 O with sepaxation of iodine 
(Lowig, Pogg 14 485 ) 

Iodine monochlonde, ICl 
Decomp bv H 2 O, sol without decomp m 
alcohol, ether, and HCl-f Aq 
Sol m CS 2 

lodme hydrogen chlonde, ICl, HCl 
Unstable Sol in ether (Schutzenberger, 
C R 84 389) 

Iodine ^nchlonde, ICls 
Dehquescent With H 2 O, a part is dissolved 
without decomp , and the rest is decomp 
The aqueous solution contains more un- 
changed ICI3, the more cone it is (SeruUas ) 
Precipitated from aqueous solution by H 2 SO 4 
Sol m HCl+Aq Sol in warm cone H 2 SO 4 
without decomp Sol in alcohol, and ben- 
zene Decomp by small amount of CS 2 
(Christomanos, B 10 434 ) Ether does not 
remove it from aqueous solution (Serullas ) 

lodme lithium chlonde, ICls, LiCl-{- 4 H 20 
See Lithium chloroiodide 

lodme ^r^chlo^de magnesium chlonde, 2ICI3, 
MgCls-fSHsO 

Very deliquescent and easily decomposed 
(Filhol, J Pharm 26 442 ) 

+ 8 H 2 O Hydroscopic (Weinland, Z 
anorg 1902, 30 141 ) 

lodme /nchlonde manganous chlonde, 2ICI3, 

MnCb-hSH 20 

Hydiostopic (W( inland, Z anorg 1902, 
30 H9) 

lodme /r^chloride nickel chlonde, 2ICI3 
NiCb+SlIiO 

II ( I C CI 4 dissnIv(S out ICl-j 
(Wcml ind, / inoig 1902, 30 1 IS ) 

lodme rnoN nchlonde phosphorus pentachlor- 
ide, ICl, PCU 

Very deliquescent, decomp by PI 2 O 

lodme potassium chlonde, ICI 3 , KCl 
Sol m 1 1 O with decomp 
Ether dissolves out ICI 3 (Iilhol, J Pharm 
26 411, W)) 

See Potassium chloroiodide 

lodme sodium chlonde, ICI3, NaCH-2H20 
See Sodium chloroiodide 

Iodine /nchlonde strontium chlonde, 2ICI3, 
SrCb+SHaO 

Hydroscopic (Weinland, Z anorg 1902, 
30 142 ) 


lodme /nchlonde sulphur /e/rachlonde, ICl®, 
SCI 4 

Very dehquescent m air, decomp by H2O 
Decomp with formation of clear solution by 
dll HNOs+Aq (Weber, Pogg 128 459) 
SCI2, 2IC18 ( JaiUard, J B 1860 95 ) 

Correct formula is as above (Weber, I c) 
2ICk SCI4 Sol m SO2CI2, SOCI2, POCh, 
warm SCI2, petroleum ether, hgrom, CHCI3, 
CCI4, CS2 and abs ether (Ruff, B 1904, 37 
4519) 

lodme /nchlonde zinc chlonde, 2IC18, ZnCl2+ 
8H2O 

Unstable Hydroscopic (Weinland, Z 
anorg 1902, 30 140 ) 

lodme pen/afluonde, IFs 
Fumes m air, decomp with H 2 O (Gore, 
C N 24 291 ) 

Decomp by H 2 O into iodic acid and HF 
Decomp Iby solutions of the alkalies (Mois- 
san, C R 1902, 135 564 ) 

lodme /noxide, I2O3 

Decomp by H 0 (Ogier, C R 86 957, 
86 722) 

Probably a mixture 

lodme /e/roxide, l204(?) 

Insol m cold, decomp by hot H 2 O, insol 
in alcohol Decomp by HNOa+Aq Sol m 
H 2 SO 4 (Millon, J pr 34 319, 337 ) 

lodme pentoxide, 1 Os 

Very sol m H 2 O, and m dil alcohol 
Insol in absolute alcohol, ether, CS 2 , chloro- 
form, and hydrocarbons 

Forms hydrates, iodic acid HIOs, and 
3 I 2 O 6 , H 2 O, insol m ordinary alcohol 

l<or sj) gr of aqueous solution see %odic 
acid 

lodme oxides, I10O19, I3O13 

The compounds I 10 O 19 (Millon, J pr 34 
336), ind I 3 O 13 (Kimmercr, T pr 83 81), 
are probibly mixtures 

Millon’s oxides an impure I 2 O 4 (Kap- 
pclcr, B 1911,44 3496) 

lodme sulphur oxide, 5l20r, SO3 
Decomp by H 2 O (K immcrer ) 

I 2 O 5 , dSOs Decomp by H 2 O, si sol in 
hotS 04 (Weber, B 20 S 6 ) 

= ( 10 ) 2 ( 804)3 lodyl sulphate ( ?) 

lodme ox3rfluoride, I0r3 4“5H20 

Fumes in the air (Weinland, Z anorg 
1908, 60 163 ) 

lodme sulphide, S I2 

Sol m CS 2 (Lmebarger, Am Ch J 1895, 
17 57) 
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loduxe sulphoxide, laSOaC*^) 

Decomp by H2O (Schultz-Sellack ) 
I2(S08)2(?) Decomp by H2O (Weber, J 
pr (2) 26 224 ) 

l2(S03)6(?) As above (Weber) 

See also lodosulphunc anhydnde 

lodmdic acid 

Ammomiam lodindate, (NH4)2lrl6 
Veiy easily sol m cold H2O, decomp on 
warmmg Insol m alcohol (Oppler, J B 
1867 263 ) 

Potassium lodindate, IC2lrl6 
Very easily sol m H2O Insol m alcohol 

Sodium lodindate, Na2lrl6 
Insol m cold, si sol m hot H2O Easily 
sol m adds (Oppler ) 

lodindous acid 

Ammomum lodindite, (NF4)6lr2li2+H20 
Very sol m H2O, but decomp on warmmg 
(Oppler ) 


lodophosphonc acid 
See Phosphoiodic acid 

lodoplatmaimne iodide, l2Pt(NHsI)2 
Sol m H2O, especially easily if boihr 
(Cleve) 

lodopiatuidiaimiie iodide, l2Pt(N2H6l)2 
Sol m H2O, especially when hot (Cleve 

mercunc iodide, l2pt(N2H6l)2, 2Hgl2 

Extremely difficultly sol m cold H2< 

r tly decomp by boihng (Jorgensen, Gi 
3 1214) 

mtrate, l2Pt(N2H6N03)2 

More sol m hot than cold H2O 

sulphate, l2Pt(N2H6)2S04 

Very si sol m H2O (Jdrgensen, J pr ( 
16 429) 

Iodoplatmse 7 md^alnlne iodide, 

l3Pt(NH8)2l(?) 

SI sol in H2O (Jorgensen, J pr (2) 1 
345 ) 


Potassium lodindite, K6lr2li2 
Insol m H2O, or alcohol Slowly sol in 
acids, easiiv m warm alkahes+Aq 

Silver lodindite, Ag6lr2li2 
Ppt 

Iodoc]lloroplatlnd^amlne chlonde, 
(ljPt(N2H,Cl)j 
SI sol m H2O 
lodochromic acid 


penodide, l8Pt(NH3)2l, I2 

Moderately si sol m H2O (Cleve ) 

lododiplatmamme iodide, l2Pt2(N2H6)2l4 
Insol in H2O 

Iododlplatmd^amme anhydroiodide, 
IoPt2(N2H6)40l2 
Insol m NH40H+Aq 

anhydromtrate, l2Pt2(N2H6)40(N03)2 

Easily sol in warm H2SOs+Aq (Cleve 


Potassium lodochromate, KCr03l 
Decomp by boiling H2O (Guyot, C R 
73 46) 

See also Chromoiodic acid 


lodomolybdic acid 
See Molybdoiodic acid 


Iodomtratoplatmmo7^od^a^lme bromide, 

I Pfc (NH3)2Br/os 
NOs^^NHsBr 

Very si sol in H2O (Cleve ) 


lodomtntoplatmdzamine mtrate, 

I(N02)Pt(N2H6)2(N08)2 

Quite easily sol m hot H2O (Cleve ) 


— ■ iodide, l2Pt2(N2H6)4l4 
Ppt 

mtrate, l2Pt2(N2H6)4(N03)4+4H20 

SI sol in cold, moderately sol in hot H2C 
(Cleve ) 

phosphate, l2Pt2(N2H6)4[08P(0H)]2 

Nearly insol m H2O 

sulphate, l2Pt2(N2H6)4(S04)2 

Nearly msol m H2O 

platodzamme sulphate, l2Pt2(N2H6)4SO 

Pt(NH,)2S04 

Very si sol mH20 (Carlgren Sv V A F 
47 306) 


lodopalladous acid 

Potassium lodopalladite 
Dehquescent (Lassaigne ) 


lodoplatmic acid, H2Ptl6+9H20 
Dehquescent Easily sol in H2O, with de 
comp mto Ptl4 and HI on standing or warm 
mg (Topsoe ) 
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Ammonium lodoplatmate, (NH4)2Ptl6 
Easily sol in H2O (Topsoe ) 

NH4I, Ptl4 SI sol in H2O, msol in 
alcohol (Lassaigne, A ch (2) 61 128 ) 

Banum lodoplatmate, BaPtle 
Dehquescent, but less so than Na2Ptl6 
which it otherwise resembles (Lassaigne ) 

Calcium lodoplatmate, CaPtl6-hl2H20 
Not so dehquescent as Na salt 

Cobalt lodoplatmate, CoPtl6+9H20 
Very dehquescent 

Lead ^e^miodoplatmate, [Ptl4(OH)2]Pb, 
Pb(OH)2 

Ppt (Belluci, C C 1902 , I 625 ) 

Magnesium lodoplatmate, MgPtl6+9H20 
Sol m H2O 

Manganese lodoplatmate, MnPtl6-h9H20 
Very dehquescent 

Mercunc ^eimiodoplatmate, [Ptl4(OH)2]Hg 
Ppt (BeUuci, C C 1902 , I 625 ) 

Nickel lodoplatmate, NiPtl64-9H20 
Very deliquescent 

Potassium lodoplatmate, KaPtIc 
Easily sol in H2O Insol in alcohol Not 
attacked by cold cone H0SO4 

Silver ieiraiodoplatmate, PtIUfOH) l\g 
Ppt (Belluci, C C 1902 , I 625 ) 

Sodium lodoplatmate, NaaPtL-l-GHaO 
Not deliquescent, but easily sol in H2O 
and alcohol (Vauquelin ) Deliquescent 
(Lassaigne ) 

Thallium /t/?aiodoplatmate, [Ptl4(OH) ]T 1 
Ppt (Belluci C C 1902 , I 625 ) 

Zme lodoplatmate, ZnPtlo+OIIiO 
Easily sol in H2O 

lodoplatinocyanhydnc acid, H2Pt(CN)4l2 
See Periodoplatmocyanhydric acid 

Silver lodoplatmocyanide, Agi(Ptl2(CN4)2 
Ppt (Miolati, Gazz ch it 1900 , 30 588 ) 

Strontium lodoplatmocyamde platmocyamde, 
SrPt(CN)4l2, 10SrPt(CN^4-hrcH2O 
(Holst ) 


lodopurpureochromitun chloride, 

ICr(NH8)8Cl2 

Quite sol m H2O (Jorgensen, J pr ( 2 ) 
25 83 ) 

chloroplatmate, ICr(NHs)6PtClB 

Precipitate (Jorgensen, I c) 

iodide, ICr(NH 3 ) 6 l 2 

Difficultly sol m H2O Insol m HI, or 
KI+Aq, msol m alcohol (Jorgensen, 1 c ) 

mtrate, ICr(NH 8 ) 5 (N 03)2 

Much less sol in H2O than the chloride 
(Jorgensen, 1 c ) 

lodopurpiireocobaltic iodide, CoI(NH 3 ) 6 l 2 
(Claudet ) 

Does not exist (Jorgensen, J pr ( 2 ) 25 
94 ) 

lodopurpureorhodjum chlonde, 

IRh(NH3)5Cl2 

Relatively easily sol in H2O, msol m HCl 
+Aq and alcohol Insol in KI + Aq (Jor- 
gensen, J pr ( 2 ) 27 433 ) 

fluosilicate, IRh(NH 3 ) 6 SiF 6 

Nearly msol m cold H2O 

lodoplatmate, IRh(NH3)6Ptl6 

Ppt 

iodide, IRh(NH3)6l2 

Very si sol m cold H2O, more sol m hot 
H2O, msol in dll HI+Aq, and alcohol 
(Jorgensen, J pr ( 2 ) 27 433 ) 

mtrate, IRh(NH3)6('N03)2 

SI sol in H^O, more easily sol m hot H2O, 
msol m dll HNOs+Aq, and alcohol 

sulphate, IRh(NH3)6S04, and +3H2O 

SI sol in even hot H2O (Jorgensen ) 

lodoselenic acid 

Ammomum lodoselenate, 2 (NH 4 ) 20 , I O5 
JSeOa+H 0 

Decomp by H2O (Weinland, B 1903 , 36 
1400 ) 

2 (NH 4 ) 20 , 3I2O5, 2Se03+5HoO Sol in 
H2O with decomp (?) (Weinland ) 

Potassium lodoselenate, 2K2O, I O5, 2 Se 03 4* 
H2O 

Decomp by H2O (Weinland ) 

2K2O, 3I2O6, 2Se03+5H20 Sol m H2O 
with decomp (?) (Weinland ) 
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lODOSELENATE, RUBIDIUM 


Rubidmm lodoselenate, 2Rb20, 3I2O6, 2Se08 
+5H2O 

Sol in H2O (Weinland ) 
lodostannous acid 

Data concerning solubility of Snl2 in HI+ 
Aq indicate formation of this compound 
(Young, J Am Chem Soc 1897, 19 853 ) 

lodosulphobismuthous acid 

Cuprous lodosulphobismuthite, 2CU2S, B12S8, 
2B1SI 

Decomp by H2O at ord temp Decomp 
by mineral acids with evolution of H2S 
(Ducatte, C R 1902, 134 1213 ) 

Lead lodosulphobismuthite, PbS, B12S3, 2BiSI 
Insol in H2O Partially decomp bv boil- 1 
mgH20 Decomp bydil mmeral acids with 
evolution of H2S (Ducatte ) 

lodosulphunc acid 

Ammomum lodosulphate, (NH4)2SOsl2(^) 

Very sol in H2O (Zmno, N Rep Pharm 
20 449) 

Mercunc lodosulphate, Hg2(S04)l2 
See Mercunc sulphate iodide 

Potassium lodosulphate, K2S08l2(?) 

Sol in 7 14 pts H2O at 15° (Ziimo, N 
Rep Pharm 20 449 ) 

Sodium lodosulphate, Na SO3I2+IOH2O 
Sol in 3 64 pts H2O at 15° and m dil 
alcohol (Zmno, N Rep Pharm 20 449 ) 
Does not exist (Michaelis and Koethe, B 
6 999) 

lodosulphunc anhydnde, ISO3 
Decomp very violently by H2O (Weber, 
J pr (2) 26 224 ) 

Duodosulphunc anhydride, T2SO3 
Decomp with H2O, but not so violently as 
ISO3 (Weber, J pr (2) 26 224 ) 

lodo/nsulphuric anhydride, 1(803)3 
Decomp by H2O (Weber, J pr (2) 26 
224) 

lodotellunc acid 

Ammomum lodotellurate, (NH4)20, I2O6, 
2Te08+6H20 

Sol m H2O (Weinland, Z anorg 1901, 
28 52) 

(NH4)20, I2O6, 2Te03+8H20 Sol in 
H2O (Weinland, B 1900,33 1017) 


Caesium lodotellurate, Cs2Tel4 
Insol m Csl, or HI+Aq Decomp slowl 
by cold, rapidly by hot H2O (Wheeler, SiL 
Am J 146 267 ) 

Potassium lodotellmrate, K2Tel6+2H20 
SI efflorescent Somewhat sol m KI+Ac 
and dll HI+Aq (Wheeler) 

K2O, I2O6, Te08+3H20 Sol m HoO 
Partially decomp on recryst from H2C 
(W^mland, Z anorg 1901, 28 53 ) 

K2O, I2O5, 2Te03+6H20 Sol m Haf 
without decomp (Weinland ) 

Rubidium lodotellurate, RbaTeL 
SI sol m HI, or Rbl+Aq Decomp b 
H2O Somewhat sol in alcohol (Wheeler 
RbaO, TaOfi, 2Te08+6H20 Sol m H2O 
(Weinland ) 

lodotetramine chromium iodide, 

ICr(NH8)4l2+H20 

Sol inHaO Pptd by alcohol (Cleve ) 

lodotetramme cobaltic sulphate, 

ICo(NH3)4S04 

(Vortmann and Blasberg, B 22 2652 ) 

I lodotungstic acid 
I See Tungstoiodic acid 

lodous acid, I2O3 
See lodme inoxide 


lodovanadic acid, laOs, V2O6+5H2O 
Very easily sol in H2O 
2V2O6, 3I2O6+I8H2O (Ditte, C R 102 
757) 

Ammomum lodovanadate, 3(NH4)20, 2V20fi 
5I2O5+2OH2O 

Sol in H2O (Ditte, C R 102 1019 ) 

I^dld^amlne compounds, Cl>Ir(NH3)4X2 
See Chlor^rlfi^amme compounds 

Indie acid 

Potassium iridate (‘^) 

Sol in H2O and HCl+Aq 

Indicyanhydnc acid, H3lr(CN)c 
Easih sol in H2O, still more easily m al 
cohol, less in ether (Martius, A 117 369 ) 

Banum mdicyamde, Ba3fIr(CN)6]2+18H20 
Efflorescent Easily sol in hot or cold H2O 
Nearly insol in alcohol Not decomp b} 
acids 
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Cupnc indicyamde ammonia, Cu 3 lr 2 (CN)i 2 , 

6NH8+4H20 

Ppt Decomp m air (Rimbach, Z anorg 
1907, 62 413 ) 

Potassium indicyamde, KsIrCCNje 
Easily sol in HgO 

Silver indicyamde ammoma, AgsIrrCHle, 

2NH8+3H2O 

Ppt Decomp m the light (Rimbach, Z 
anorg 1907, 62 414 ) 

Indium, Ir 

Insol m all acids, mcluding aqua regia, 
except when m finely divided state, as 
'^iridium black,” when it is sol m aqua regia 
(Claus, J pr 42 251 ) 

Indium ammonia compounds 

See — 

Chlonndld^amme comps , ClIr(NH 8 ) 2 X 
Indoinamme “ Ir(NH 3 )aX 3 

Indopeniamme Ir(NH 3 ) 6 X 3 

Indoieiramme “ Ir(NH 3 ) 4 X 2 

Indoaquope?i^amme “ Ir(NH 8 )s(OH 2 )X 3 

Iridosoamme Ir(NH 3 ) 2 X 2 

Indosodzamme Ir(NH 3 ) 4 X 2 

Indium ^nbromide, IrBr3+4H20 
Easily sol in H 2 O Insol in alcohol or 
ether (Birnbaum ) 

Indium /e/mbromide, IrBr 4 , or HalrBre 
Deliquescent Sol m H 2 O and alcohol 
(Birnbaum ) 

See Bromindic acid 

Indium hydrogen ieftQ'mbromide, 3HBr, 
IrBrs -f-H/) = HsIrBre -hSH^O 
See Bromindous acid 

Indium 66sq/ubromide wUh MBr 
See Bromiridite, M 

Indium /c/mbroraide with MBr 
See Bromindate, M 

Indium phosphorous bromide, IrBrs, dPBr-j 
P irti illy d( (omp by H 0 into a sol , and 
insol modihc itioii Sol in PBrs (Geisin- 
heimoi ) 

IrBi j 2PBi 1 Not easily attacked by H 2 O 
IrBr^, 2PCB 

See Indium phosphorus chlorobromide 

Indium carbide, IrC 4 (^) 

(Berzelius ) 

Stable toward H 2 O, acids, and alcohol 
(Strecker, B 1909, 42 1773 ) 


Indium TTwnochlonde, IrCl 
Insol m acids and bases (Wohler, B 
1913,46 1584) 

Indium d^chlonde, IrCL 
Insol m acids and bases (Wohler, B 
1913,46 1585) 

Indium inchlonde, IrCls 
Insol m acids or alkalies (Claus, C C 
1861 690) 

Insol in H 2 O, acids and alkalies, (Leidi4, 
C R 1899, 129 1251 ) 

+ 4 H 2 O Sol mHaO (Claus) 

Indium te^rochlonde, IrCL, or H 2 lrCl 6 (^) 
Dehquescent, and easily sol m H 2 O 

Indium inchlonde with MCI 
See Chlonndite, M 

Indium ^e^mchlonde with MCI 
See Chlonridate, M 

Indium chlonde with potassium chlonde and 
sulphite 

See Chlonndosulphite, potassium 

Indium phosphorus chlonde, IrP2Cl9 
Insol m cold H 2 O SI decomp by hot 
H 2 O (Geisenheimer, A ch ( 6 ) 23 254 ) 
IrP 2 Clio Very sol in chloroform (G ) 
Irp 3 Cli 2 Easily sol in PCls, or CHCI3, 
also m CS 2 with gradual decomp SI sol in 
cold H 2 O Decomp by boiling into IrCU, 
3 H 3 PO 4 SI sol in benzene, ligroin and CCI4 
(Strecker, B 1909, 42 1772 ) 

4 -H 20 Insol m PCI3 at 100 ® Very 
slowly sol in boiling H2O (Geisenheimer, A 
ch ( 6 ) 23 266 ) 

IiPaCliB Decomp by H2O into 2 IrCl 3 , 
3H3PO3, 3H3PO4 Violently decomp by 
alcohol SI sol m cold, more in hot POCI3, 
without decomp Very sol in PCI3 with 
docomp into I1P3CI 12, similarly in PBra Sol 
in AsClj with combination Sol in CS2 with 
dccomp Sol m SCI2 with combination 
Eisily sol in cold CiHs with decomp Insol 
in CUI4 Sol in CIICI3 with decomp (Gei- 
bcnluimcr, A ch ( 6 ) 23 254 ) 

Iridium phosphorus arsenic chloride, 

21rP,Ch6, 5AsCl2 

Sol m H 0 with dccomp into (oriespond- 
ing acid (Gcisonhi im( 1 , C H 110 1330 ) 
IiCL, 2 PCI 3 , 2 AsCl 2 Voiy sol in H 2 O 
with dccomp Sol in AbCU, mtsol in CCI4 
(Gcib( rihi im( i ) 

Indium phosphorus sulphur chloride, I1CI3, 
2PCI3, 2SCI2 

Veiysol msl amt H2O, with decomp into 
an acid analogous to chlorophosphoiridic acid 
Sol in SCI (Geisenheimer ) 
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Inditun phosphorus chlorobromide, IrBr4, 
2PCI3 

(Geisenheimer, C R 111 40 ) 

Induun dihydroxtde, Ir02, 2H20=Ir04H4 
Insol in dll HNOs, or H2S04+Aq Slowly 
but completely sol in HCl-fAq Sol in 
KOH, and NaOH+Aq (Claus, J pr 39 
104 ) 

Indium sesg'mhydroxide, Ir206H6 
Not attacked by acids, except slightly by 
cone HCl+Aq (Claus, C C 1861 690 ) 

Indium ^niodide, Irlg 
Very si sol m cold, somewhat more in hot 
H2O Insol in alcohol (Oppler, J B 1867 
263 ) 

Indium ^e^raiodide, Irl4 
Insol m H2O or acids (Lassaigne ) 

Sol m solutions of iodides (Oppler ) 

Indium irwodide with MI 
See lodindite, M 

Indium ieimiodide with MI 
See lodmdate, M 

Indium dioxide, Ir02 
Very si sol m acids 

Freshly pptd Sol m cone H2SO4, hot 
2.N H2SO4, HNO3, HCl Insol in 2-N kOH 
and si sol in hot 1-N KOH 
Dried in a dessicator Sol m HCl Insol 
in H2SO4, HNO3 and KOH 
Dried at 100"^ Sol in hqt cone HCl 
Insol in H2SO4, HNO3 and KOH (Wohler, 
Z anorg 1908, 67 334 ) 

See also Indium dihydroxide 

Indium inoxide, IrOs 
Unstable (Wohler, Z anorg 1908, 67 


Indimn ses^moxide, Ir203 
Insol in acids 

Sol m cone H2SO4, and hot cone HCl 
Forms colloidal solution with dil HCl Cone 
HNO3 converts it into the dioxide 
Insol in KOH+Aq (Wohler, Z anorg 
1908, 67 339 ) 

Indium oxybromide, Ir3Br802 = 2IrBr4, Ir02 
Not decomp by H2O (Geisenheimer, A 
ch (6) 23 286 ) 

Indium phosphide, Ir2P 
(Clarke and Joslin, Am Ch J 6 231 ) 

Indium sesg?^iselenide, Ir2Ses 
Insol m HNO3, slowly sol in hot aqua 
regia (Chabrid and Bouchonnet, C R 1903, 
137 1060) 


Indium monosulphide, IrS 

Inso^ m HNOs+Aq, and very si sol if 
at all in aqua regia (Berzehus ) 

Sol m K2S, and KSH+Aq 
-+'rH20 SI sol in H2O, sol in cold 
HNOsH-Aq Insol in NH4C1+Aq or dil 
acids More sol m K2SH-Aq than PtS2 
(Berzehus ) 

Indium disulphide, IrS2 
Not attacked by H2O, but decomp when 
exposed moist m air Not a^itacked by sat 
HCl+Aq or by cone HNOs+Aq, but is 
oxidised by fuming HNOg+Aq, and aqua 
regia Insol m NH4 sulphides, or poly^- 
pmdes+Aq Slowly sol m alkah polysul- 
phides +Aq (Antony, Gazz ch it 23 , 1 
190 ) 

Indium sesgnisulphide, Ir2Ss 
SI sol m H2O Sol m HNOs, or K2S+Aq 

Indoinaimne chlonde, Ir(NH 8 ) 3 Cl 3 
SI sol m H2O Not attacked by boilmg 
H2SO4 (Palmaer, B 22 15 ) 

Indotetraemme chlonde, Ir(NH3)4Cl8 
Very sol m H2O (Palmaer, B 22 15 ) 

chlorosulphate,[Ir(NH3) 4Cl2]S04 + 

4H2O 
(Palmaer ) 

In^opmtamme bromide, Ir(NH3)6Br8 
Sol in 352 pts H2O at 12 5 ° (Palmaer, B 
23 3817 ) 

bromochlonde, Ir(NH3)6ClBr2 

Sol in H2O (Palmaer, B 24 2090 ) 

bromomtnte, Ir(NH3)6Br(N02)2 

Sol m 17 9 pts H2O at 18 ° (Palmaer ) 

bromosulphate, Ir(NHs)6BrS04+H20 

Sol in H2O (Palmaer ) 

carbonate, [Ir(NH3)6]2(C03)3+3H20 

Sol in H2O (Claus, J pr 63 99 ) 

^nchlonde, Ir(NH3)6Cl8 

Sol in 153 1 pts H2O at 15 1° (Palmaer, 
B 23 3810 ) 

Sol in hot H2O contaimng HCl (Claus, J 
pr 69 30 ) 

chlorobromide, Ir(NH3)6ClBr2 

Sol in 213 6 pts H2O at 15 ° (Palmaer ) 

chloroiodide, Ir(NH3)6Cll2 

Sol in 104 5 pts H2O at 15 ° (Palmaer ) 

chlorooxalate, Ir(NH3)6ClC204 

SI sol in H2O (Palmaer ) 
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Indopewiamme chloronitrate, 
Ir(NH8)5Cl8N03)2 

Sol in 51 54 pts H2O at 15 4° (Palmaer ) 

chloromtnte, 

Ir(NH8)5Cl(N02)2 
Easily sol in H2O (Palmera ) 

chloroplatinate, Ir(NH3)6Cl8, PtCl4 

Very si sol m H2O (Palmear) 

chlorosnlphate, Ir(NH8)fiClS04+2H20 

Sol in 134 5 pts H2O at 15® (Palmaer ) 

hydroxide, IrCNHs) 5 (OH) 3 * 

Known only m solution, which decomp on 
evaporation (Claus ) 

nitrate, Ir(NH8)6(N03)3 

Moderately sol m H2O (Claus) 

Sol m 349 pts H2O at 16® (Palmaer ) 

sulphate, [Ir(NH3) 512(804)3 

Sol m H2O (Claus ) 

Indoaquopeniamine bromide, 

Ir(NH3)6(OH2)Br3 

Sol in 4 pts H2O Pptd from aqueous 
solution by HBr+Aq (Palmaer, B 24 
2090 ) 

chlonde, Ir(NH3)6(OH2)Clg 

Sol in 1 2 to 1 5 pts H2O at ord temp 
Pptd by HCH-Aq from aqueous solution 
(Palmaer, B 24 2090 ) 

mtrate, Ir(NH3)6(0H2)(N03)3 

Sol in about 10 pts H2O at 17° Pptd 
from aqueous solution by HNOs+Aq (Pal- 
maer ) 

Indomtrous acid, H6lr2(N02)i2 
Easily sol m H^O (Gibbs, B 4 281 ) 

Ammonium indomtrite, (NH4)6lr2(N02)u 
Almost insol in cold H2O, decomp by hot 
H2O with evolution of N2 Decomp by hot 
cone H2SC)4 or HCl Insol in sat NH4CI+ 
Aq (I eidi^, C R 1902, 134 1583 ) 

Barium indonitnte indochlonde, 

B‘i3lr2(NOa)i2, Baalr.Clis 
Sol m H2O (Lang ) 

Mercunc indomtnte, Hg3lr2(N02)ii 
Insol m H2O (Gibbs, B 4 280 ) 

Potassium indomtrite, K6lr2(N02)]2 
SI sol m cold, more sol in boihng H2O 
Decomp by hot HCl or H2SO4 Insol in 
KCl+Aq (Leidi6, Bull Soc 1902, (3) 27 
937) 

+2H2O Moderately so] in H2O 


Potassium indomtnte indochlonde, 
K6lr2(N02)i2, K6lr2Cli2 
Sol m H2O 

Silver indomtnte, Ag6lr2(N02)i2 
DiflScultly sol m cold, more easily m hot 
H2O 

Sodium indomtnte, NaoIr2(N02)i2+2H20 
SI sol mH20 Sol mcoldH20 Decomp 
bv hot cone H2SO4 or HCl (Leidi4, C R 
1902, 134 1583 ) 

Sodium indomtnte indochlonde, 
Na4lr2Cl2(N02)8“f~2H20 
SI sol m H2O (Gibbs ) 

Na6lr2(N02)i2, Na6lr2Cl6 Insol m cold, si 
sol m hot H2O (Lang ) 

I Indosamine chlonde, Ir(NH 3 ) 2 Cl 2 
I Nearly insol in H2O (Skoblikoff, A 84 
I 275) 

sulphate, Ir(NH3)2S04 

Easily sol in H2O (Skoblikoff ) 

Indosod2a2miie chlonde, Ir(N2H6)2Cl2 , 

Insol in cold, decomp by hot H2O (Skob- 
hkoff ) 

mtrate, Ir(N2H6N08)2 

Easily sol m H2O 

sulphate, Ir(N2H6)2S04 

SI sol m cold, easily in boiling H2O SI 
sol in alcohol 

Indosulphuric acid 

Potassium indosulphate, K6lr2(S04)6 
Sol m H2O (de Boisbaudran, C R 96 
1406) 

Indosulphurous acid 

Ammonium mdosulphite, (NH4)Glr2(S08)6+ 
bHaO 

Slightly sol in H^O (Birnbaum, A 136 
179) 

Potassium mdosulphite, K6lr2(S03)o+6H20 
Slightly sol in H2O 

Sodium mdosulphite, Na6lr2(S03)6+8H20 
Scarcely sol in H2O 

Iron, Fe 

Permanent m dry air, oxidises only slowly 
in moist air, but rapidly when in contact 
with air and H2O simultaneously 
Fe does not rust in contact with air and 
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H2O containmg alkalies even in very small 
amounts (Payen, A ch 50 305 ) 

Not attack^ at ord temp by H2O free 
from air More easily oxidised by NH4 salts 
-f-Aq than by H2O when exposed to air 
simultaneously (Persoz, A ch (3) 24 506 ) 
Iron IS slowly attacked by distilled H2O m 
presence of air 100 ccm distiUed water re- 
moved 29 mg from 11 8 sq cm iron m one 
week, while air free from CO2 was passed 
through the solution In presence of CO 2, 54 
mg were removed (Wagner, Dmgl 221 
260) 

CO2 acts as a catalyst for the solution of 
Pe by H2O (Whitney, J Am Chem Soc 
1903, 26 394 ) 

Iron IS most easily oxidised when it is ex- 
posed to air, and H2O is deposited on it at the 
same time in hquid form 

100 1 sea water dissolve 27 37 g from 1 sq | 
metre Fe, 29 16 g from 1 sq metre steel, 

1 12 g from 1 sq metre galvamsed Fe (Cal- 
vert and Johnson, C N 11 ) 171 ) 

Readily sol m HCl, dil H2S04 4-Aq, and 
most other acids 

Action of £[2804+ Aq (1 12) is very much 
acceleTated by a few drops of PtCU+Aq, the 
addition of AS2O8 arrests the action com- 
pletely Tartar emetic and HgCb dimimsh 
the action, but do not arrest it CuS04H-Aq 
strongly accelerates the action, and Ag2S04+ 
Aq also to a less extent 

In the case of HCl-f Aq, the addition of 
ffimaP amts of metallic salts also influences 
the action Weak HC2Hs02+Aq has but 
little action, and the addition of PtCh in- 
creases it, AS2O3 stops itj other solutions have 
no effect With racemic and tartaric acids 
the phenomena are the same 

With oxalic acid, PtCh prevents the action 
Sahne solutions and even distilled H2O, when 
mixed with PtCl4, have shght solvent action 
(MiUon, C R 21 45 ) 

Above phenomena are due to galvamc ac- 
tion from metal deposited on the iron 
(Barreswill, C R 21 292 ) 

H2SO4 has only si action on cast-iron at 
ord temp with exclusion of air 

Weak acids have a strong action at higher 
temperatures 

Charcoal pig-iron, and case-hardened cast- 
iron are much less attacked by weak acids at 
b -pt than other sorts of Fe Scotch pig-iron 
IS most strongly attacked 

99 8% H2SO4 has very si action on iron at 
ord temp when air is excluded (Lunge, 
Dmgl 261 131 ) 

Resistance against dil H2S04-|-Aq is 
greatly increased by increase in amt of C if 
ohenucally combined, less so by P or Si 
(Ledebur, Dmgl 223 326 ) 

Passive Iron — When Fe is treated with 
pure cone HNOa+Aq of 1 512-1 419 sp gr , 
it soon becomes coated with a bluish or black 
coating, apparently FeO, and when thus 


covered Fe is not attacked by HNOs+Aq f 
any strength at ord temp or at the tern 
of a freezmg mixture, but action occurs < t 
heatmg Nor is Fe attacked at ord tern 
by acid of 1 401 sp gr or even somewh 
weaker acid, though action begins at on 
on heatmg Very dil HNOa+Aq attac i 
Fe at ord temp with formation of NH4N< \ 
and Fe(N03)2 The action of HNOs+Aq 
influenced by PtCL If acid containmg 4 > 
eqmvalents of H2O is diluted with 2-3 vo 
H2O, and then poured on Fe turmngs, thi 
dissolve at once with evolution of mtro ; 
fumes and formation of ferric salt, but if ' 
the aci4 one drop of PtCL be added, on 
; H gas is evolved, and NH4NO3 and Fe(NOi 
are formed (MiUon, C R 21 47 ) 

The more H2O the acid contains the low 
will be the temp at which the Fe remain 
passive Shaking the wire hastens the pa 
sivity Contact with Pt, Au, or C does n< 
prevent it Fe wire becomes passive by r 
mainmg 10 min m HNOs vapour (Renar 
C R 79 159 ) 

Iron may be made passive by HCIO 
HBrOs, HIOs, H2Cr04, m the same way i 
by HNOs 

Iron may also be made passive by moderai 
igmtion 

Passivity occurs with HNOs+Aq of 1 2 
sp gr afterashorttimeat 31°, butif temp 
32 j passivity does not occur 

(jolourless HNOs+Aq of 1 42 sp gr pr( 
duces passivity at 55° but not at 56° Re 
f inning HNOs +Aq of 1 42 sp gr produce 
passivity at 82° but not at 83° (Ordwa'^ 
SiU Am J (2) 40 316 ) 

The passivity of Fe is destroyed when it 
placed in a magnetic field at a much lowe 
temp^ature than when m normal conditioi 
(Nichols and Frankhn, Sill Am J (3) 3^ 
419) 

Passivity depends on a coating of NO whic 
hmders the action of the acid All operation 
which remove this layer terminate the pae 
sivity, as shakmg, rubbing, placing in 
vacuum, etc (Varenne, C R 89 783 ) 
When Fe is plunged in HNOs+Aq of 1 4 
sp gr there is a sudden evolution of gas whic 
ceases after 3 to 20 seconds, and the surfac 
becomes bright The same phenomena tak 
place with a more dilute acid, if of not les 
than 1 32 sp gr In the lattei case, there 1 
an immediate evolution of gas, which sud 
denly ceases and the metal becomes bright 
but soon the acid begins to act again at 
single point, and the action gradually spread 
over the whole surface, this, however, sooi 
ceases again, and we have an ‘‘mtermitten 
passivity ” 

If a part of a piece of iron is immersed ii 
strong acid, the whole of it is made passive 
This IS explained by the NO spreading ove 
the whole surface by capillarity 

The passivity ceases when the Fe is placec 
in dll acid, after a longer or shorter time 
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according to the dilution of the acid, — ^when 
the acid has sp gr =1 30, after 11 days 

« r. 1 28 “ 6 

1 26 32 hours 

1 10 12 

Iron may also be made passive by long 
standmg in NO gas under pressure ( Varenne, 
C R 90 998) 

Fe is made passive by a coatmg of Fe304, 
not by NO (Schonbein, Pogg 39 342 ) 
(Beetz, Pogg 67 286) (Ramann, B 14 
1430 ) / ^ ; 


Passivity may also be caused by NH4NO3 
+Aq, ammomacal AgNOs-f-Aq, Fe(N08)3, 
Fe(N03)2, A1(N03)3, Co(N03)2, Ni(N08)2, 
etc +Aq instead of HNOs+Aq (Ramann, 
B 14 1933) 

Hardly attacked by either dll or cone acids 
when they are under high pressure (CaiUetet 
€ R 68 395 ) 

Iron is dissolved by HNOs-j-Aq, even when 
very cone , but no gas is evolved and the pro- 
cess is very slow 

HNOs+Aq of the following sp gr dissolves 
the given amts from strips of pure Fe 


Sp gr of acid 

Diminution of weight in 

24 hours 

1 28 

0 82% 

1 34 

0 75 

1 38 

0 29 

1 48 

0 34 

1 53 

5 80 


moved 49 mg , and 65 mg respectively under 
the above conditions 

Not attacked by 100 cem H2O contaimng 
1 g NaaCOs, or by CaOaHa+Aq (Wagner, 
Dingl 221 260) 

Action of KClOs+Aq KClOs+Aq (6 3% 
KClOs) oxidised 11 21 g cast iron and 20 1 g 
pure iron from a surface of 1 sq metre in 7 
hours, KClOs+Aq (25% KCIO3) oxidised 
24 59 g cast, and 44 90 g pure Fe under 
above conditions, Ca(C103)2, CaCb+Aq (20° 
Baume) obtained by passmg Cl through 
CaOaHa+Aq oxidised 85 g cast, and 95 g 
pure Fe under the above conditions (Lunge 
and Deggeler, J Soc Chem Ind 4 32 ) 

Easily sol in organic acids 


Comparative action of oils on Fe 



Amount Fe dissolved 

Neatsfoot oil 

0 0876 grains 

Colza 

n 

0 0800 

(( 

Sperm 

(C 

0 0460 

tt 

Lard 

u 

0 0250 

it 

Olive 

n 

0 0062 

It 

Linseed 

It 

0 0050 

ft 

Seal 

t( 

0 0050 

It 

Castor 

it 

0 0048 

tt 

1 Paraffine 

it 

0 0045 

tt 

1 Almond 

It 

0 0040 

tt 

Lubricating oil 

0 0018 

tt 


(Watson, C N 42 190 ) 


(Gautier and Charpy, C R 113 1451 ) 

Insol in liquid (hlonne below 90° (Lange, 
Zeit angew Ch 1900, 13 686 ) 

Insol in liquid NHj (Gore, Am ch J 
1898, 20 828 ) 

Not att ulvcd by alkalies 

Sol in NaOH +Aq ( ^4%) when air is blown 
thioiigh the liquid (Zirnit(^, Ch Ztg 12 
355) 

N i()H+ \(i itt i( kb iron and steel (Vena- 
tor, Dingl 261 HI) 

NiOJI+Aq 1 ( I n If between 

15° and 100° I I) 1 261 131 ) 

Prcsfncf of i i lusting <n 

tndy, ind fats ind oils gi fatly hindei it 
(W ignf r ) 

8()1 in ilk ill hydrogfii f ubonates+Aq 
(Bfrzclius ) 

Sit NaCl + A(i lias si but pfrccptiblo ic- 
tion on 1m Nir^C 1+Aq h is stronger action 
than N iCl + Aq fl ungt ) 

100 (crn H/) (ont lining 05 g NaCl or 
KCl rcrnovfd 42 mg from 11 8 sq cm non 
in one week, wliih air free from C(^2 was 
passed through the solution, and 72 mg in 
presence of CO 2 

100 cem H2O containing 1 g NH4CI re- 
moved 45 mg , ind 76 mg respectively under 
the above conditions 

100 cem H2O containing 0 8 g MgCL re 


3^ cem oleic acid dissolves 0 0097 g Fe m 
6 days (Gates, J phys Chem 1911, 15 
143) 

Fe dissolves in albumen solution to the 
extent of 1 to 2 per cent (Buchner, Arch 
Pharm (3) 20 417 ) 

Attacked by sugar +Aq at 115-120°, also 
by inverted sugai or malt extract, not by 
glycerine 01 mannite+Aq (Klein and Berg, 
C R 102 1170 ) 

Iron arsenide, FeAs2 

Mm Lolhnq'ite Sol in HNO^+Aq with 
sepirition of As^Os 

1m 3 AS 4 Mm Lento pqnle 

Iron arsenide sulphide, FeAs , I eS 
Min Arbenopijnlt Sol in HNOa+Aq 
with bipaiation of S and As wholly sol 
in aqu i regii, not attickfd by 1101+ Aq 

Iron boride, I CiB 

D( comp by HjO Sol in hot dil HCl or 
H2SO4 and in hot cone HCl or H SO4 Sol 
m hot dll or cold cone HNO3 (Jassonneix, 
C R 1907, 145 122 ) 
leB Sol in molten alkali carbonates, not 
sol m dll or cone H2SO4 in the cold, sol in 
boiling H2SO4 and m HNO3 (Moissan, Bull 
Soc 1895; (3) 13 958 ) 

Stable in dry air Decomp by aqua regia, 
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>ut not readily sol in cone H2SO4 and HCl 
Moissan, C R 1895, 120 176 ) 

FeB2 Decomp by H2O Sol in HNO3 
i-nd in hot cone HCl (Jassonneix, C R 
907, 146 122 ) 

ron (ferrous) bromide, FeBr2 
Sol in H2O Decomp by heatmg on air 
Sat FeBr2+Aq contains at 


—21° 

—7° 

+10° 

21° 

47 0 

48 3 

52 3 

53 7% FeBrs, 

00 

0 

50° 

65° 

95° 

56 0 

58 0 

59 4 

63 3% FeBrs 

(fitard, A 

eh 1894, (7) 2 541 ) 


+4H2O Very sol in H2O, pptd from 
ooled aq solution (Volkmann, C C 1894, 
I 611) 

+6H2O Sol mH20 (Lbwig) 

+9H2O (Volkmann ) 

'emc bromide, FeBrs 

Deliquescent Sol m H2O, alcohol, and 
ther (Lowig ) 

SI sol in hquid NH3 (Franklm, Am Ch 
r 1898, 20 828 ) 

+6H2O Sol m alcohol and ether (Bol- 
chakoff, C C 1898, 11 660) 

• errous mercunc bromide 
Deliquescent (v Bonsdorff ) 

’emc rubidium broimde, Rb2FeBr6+H20 
Sol in H2O (Walden, Z anorg 1894, 7 
►32) 

« errous stanme bromide 
See Bromostannate, ferrous 
•errous broimde mtric oxide, 3FeBr2, 2NO 
Sol inH20 Not isolated (Thomas, C R 
896, 123 944 ) 

' emc bromochlonde, FeChBr 
Very dehquescent, and sol in H2O, alcohol, 
nd ether Notably sol m chloroforim ben- 
ene, and toluene Insol in CS2 (Lenor- 
nand, C R 116 820 ) 

ron carbide, FesC 
(Gurlt, J B 1866, 781 ) 

Mixture of Fe and FeC4 (Tunner, Polyt 
)entralbl 1861 1227 ) 

Fe4C (Karsten, J pr 40 229 ) 

FesC Sol in hot cone HCl, oxidized 
lowly by moist air (Campbell, Am Ch J 
896, 18 840-841 ) 

Fe2C2 (Rammelsberg, C C 1847 60 ) 
ron molybdenum carbide, FesC, M02C 
Sol in hydracids, insol m HNO3 (Wil- 
iams, C R 1898, 127 484 ) 

ron tungsten carbide, 2Fe3C, 3W2C 
Insol in H2O and hydracids, sol in HNOs 
nd H2SO4 (Williams, C R 1898, 127 
11 ) 


Iron carbonyl, Fe(CO)6 
Slowly decomp on air Not attacked 1 
dll H2S04,HN08,orHCH-Aq Cone HNC 
Cl2+Aq, or Br2-j-Aq decomp easily Sol 
alcohohe solution of ROH or NaOH with su 
sequent decomp Sol m alcohol, etht 
benzene, mmerm oils, etc (Mond and La 
ger, Chem Soc 69 1090 ) 

Fe2(CO)7 Decomp on air Not attache 
by H2SO4 or HCl+Aq Sol in alcohol 
potash Very much less sol m organic sc 
vents than Fe(CO)6 (Mond and Langer ) 

Ferrous chloride, FeCL 
Dehquescent Easily sol in H2O wit 
evolution of heat, or m alcohol Insol ] 
ether (Jahn ) 

Sol m 2 pts H2O at 18 75° (Abl ) 

Sol m 1 pt strong alcohol (Wenzel ) 


Sp gr of FeCl2=Aq at 15 5° 


Sp gr 

% FeCla 

% FeCla 4 H 2 C 

1 05 

5 40 

8 45 

1 06 

6 43 

10 09 

1 07 

7 47 

11 69 

1 08 

8 48 

13 29 

1 09 

9 49 

14 86 

1 10 

10 47 

16 41 

1 11 

11 45 

17 86 

1 12 

12 42 

19 46 

1 13 

13 37 1 

20 96 

1 14 

14 31 1 

22 41 

1 15 

15 24 1 

23 87 

1 16 

16 15 

25 31 

1 17 

17 05 

26 73 

1 18 

17 94 

28 13 

1 19 

18 83 

29 51 

1 20 

19 68 

30 85 

1 21 

20 50 

32 14 

1 22 

21 39 

33 53 

1 23 

22 24 

34 84 

1 24 

23 05 

36 11 

1 25 

23 86 

37 38 

1 26 

24 68 

38 67 

1 27 

25 44 

39 87 

1 28 

26 19 

41 04 

1 29 

26 98 

42 29 

1 30 

27 75 

43 49 

1 31 

28 49 

44 65 

1 32 

29 23 

45 81 

1 33 

29 96 

46 94 

1 34 

30 68 

48 08 

1 35 

31 39 

49 18 

1 36 

32 10 

50 30 

1 37 

32 79 

51 39 

1 38 

33 47 

52 46 

1 39 

34 14 

53 50 

1 40 

34 80 

54 55 

1 41 

35 46 

55 57 

1 42 

36 09 

56 56 

1 43 

36 73 

57 55 

1 44 

37 33 

58 51 


(Dunn, J Soc Chem Ind 1902, 21 390 ) 
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Insol m liquid HF (Franklin, Z anorg 
1905,46 2) 

Sol in acetone, insol in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Sol in acetone (Naumann, B 1904, 37 
4328) 

SI sol in methyl acetate (Naumann, B 
1909,42 3790) 

Sol m ethyl acetate (Naumann, B 1910, 
43 314) 

Insol in ethyl acetate (Naumann, B 
1904, 37 3601 ) 

Y^ow modification is sol m benzomtrile 
(Naumann, B 1914,47 1369) 

Mol weight determined in pyridme (Wer- 
ner, Z anorg 1897, 16 21 ) 

-f-2H20 (Jonas ) 

-j-4H20 Dehquescent Easily sol m 
alcohol Sol m0 68pt coldH20 (Eeimann, 
Mag Pharm 17 215 ) 

Sat aq solution contains at 
16^ 18° 25° 28° 43° 

40 5 40 9 41 0 42 5 44 4% FeClg, 

50° 53° 72° 89° 96° 118° 

45 0 45 9 49 2 51 3 51 0 51 7%FeCl2 
(fitaxd, A ch 1894, (7) 2 537 ) 

100 g FeCl 2 , 4H20-}-Aq contain 17 54 g 
Fe at 22 8°, 18 59 g at 43 2° (Boecke, N 
Jahrb Min 1911, I, 61 ) 


More sol in water containing NO than in 
pure H 2 O (Gay, Bull Soc (2) 44 175 ) 

Sol m hot HCl+Aq (Sabatier, Bull Soc 
1895, (3) 13 599 ) 

[Sabatier could not obtain FeCl2H~6H20 of 
Lescoeur ] 

Ferrofemc chlonde, Fe8Cl84-18H20 
Dehquescent (Lefort, J Pharm (4) 10 
85) 

Feme chlonde, Fe 2 Cl 6 or FeCls 
Very deliquescent, and sol in H 2 O with 
evolution of great heat 


100 mols H 2 O dissolve mols anhydrous 
Fe 2 Cl 6 at t° 


t® 

Mols FeaCle 

t® 

Mols FeaCle 

66 

29 20 

80 

29 20 

70 

29 42 

100 

29 75 

75 

28 92 




(Eoozeboom, Z phys Ch 10 477 ) 


See also hydrated salts below 
Solution m H 2 O is decomp into colloidal 
Fe 203 , a;H20 and HCl, upon heating if cone , 
and on simple standing if dil 


Krecke (J pr (2) 3 286) gives the following table 


% Fe2Clo m 
solution 

Temp at which Craham s 
colloidal hydrate is formed 

Temp at which 
Saint Gilles 
colloidal by 
drate is formed 

Temp at which 
o\ycnIondes are 
formed 

Temp at which 
Fe Os 18 formed 

32 

100-130° ^ 



100°+ 

140° 

16 

100-120 

Pe 2 Cl 6 re- 


cc 

120 

8 

100-110 

formed on 



110 

4 

90-100 

cooling 


90 


2 

87 



87 


1 

83 


100-130° 



0 5 

75 

Fe 2 Cl 6 not 

n 



0 25 

64 

reformed 

il 



0 125 

54 

on cooling 

({ 



0 0625 

36 , 


a 




Sp gr ofFe 2 Cl 6 +Aq 


% 

FcjClo 

f.r 

It 4 S 

Sp kr 

lit n 7° 

Sp ' 

at 14 6 

sp «r 
at If) 7® 

49 61 

1 5609 

1 5575 

1 5540 

1 5497 

41 00 

1 4413 

1 4387 

1 4361 

1 4335 

36 95 


1 3847 

1 3824 

1 3800 

33 25 

1 3381 

1 3359 

1 3339 

1 3317 

24 60 

1 2351 

1 2334 

1 2318 

1 2298 

22 54 

1 2140 

1 2129 

1 2107 

1 2090 

16 79 

1 1534 

1 1521 

1 1507 

1 1491 

10 45 

1 0939 

1 0930 

1 0918 

1 0901 

4 65 



1 0382 


2 70 



1 0221 



(Schult, from Gerlach, Z anal 27 278 ) 


Sp gr of Fe 2 Cl 6 -|-Aq increases or dimmishes 
between 8° and 24° for a decrease or in- 
crease of temp of 1° by the following 
amts 


' ItiClo 

C orr 

Yc FcjCk 

Corr 

50-60 

0 0008 

30-39 

0 0005 

45-49 

0 0007 

20-29 

0 0004 

40-44 

0 0006 

10-19 

0 0003 


(Hager, 1 c ) 
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Solubility of Fe 2 Cl 6 in HCl+Aq — Continued 



Sat solution contains 
per 100 mols H 2 O 

Solid phase 

mols HCl 

mols 

FeCls 

--4 5 

20 50 

24 50 


it 

20 66 

25 74 


it 

23 42 

27 40 


— 6 

29 10 

24 73 


it 

26 18 

21 75 


it 

24 41 

21 50 


it 

23 25 

21 35 


it 

21 73 

21 84 


a 

19 73 

25 50 


it 

24 42 

28 45 


it 

28 20 

27 04 


—10 

20 48 

20 54 


it 

24 90 

18 94 


it 

28 76 

20 34 


it 

31 42 

28 53 

Fe2Ck2HCl, 

it 

28 25 

30 25 

shIsO 

it 

26 05 

30 50 


—15 

24 50 

15 83 


—15 

28 40 

31 89 


—20 

19 44 

12 10 


it 

22 83 

11 63 


it 

25 20 

11 60 


it 

27 20 

11 31 


it 

31 08 

11 51 


it 

34 13 

12 90 


tt 

33 93 

31 77 


it 

30 08 

32 76 


it 

28 70 

32 88 


—10 

1 12 01 

1 11 99 


tt 

19 78 

14 02 


tt 

20 95 

16 20 


tt 

20 25 

20 20 


tt 

17 73 

20 70 


it 

15 44 

19 65 


—12 5 

22 14 

16 69 


—15 

21 30 

9 65 


it 

24 50 

15 83 

FesCIs, 2HC1, 

—20 

9 96 

9 94 

12HjO 

tt 

13 32 

8 57 


tt 

16 90 

7 35 


tt 

18 97 

7 lb 


tt 

20 56 

7 08 


tt 

23 40 

7 20 


tt 

24 85 

9 88 


tt 

25 20 

11 60 


tt 

25 40 

12 37 


it 

25 59 

13 39 



(Roozeboom and Schreinemakers, Z phys 
Ch 1894, 16 633 ) 


Solubility of Fe 2 Cl 6 +NH 4 Cl 
See NH4Cl+Fe2Cl6 under NH4CI 

Solubility of Fe 2 Cl 6 m CsCl 
See CsCl+Fe 2 Cl 6 under CsCl 


Solubility of FeCU+KCl m H 2 O at 21® 


Substance added 

Pts by weight sol in 100 
pts of solution 

FeCla grams 

KCl grams 

FeCls 

KCl 


25 

0 

34 97 

13 

28 

13 44 

24 45 

18 

21 

23 18 

16 54 

3 

18 5 j 


11 69 

28 

16 1 

35 72 

11 68 

31 


36 62 

11 19 

36 2 


37 35 

13 67 

41 5 

8 


7 88 

46 5 

6 

! 51 69 

7 54 

52 

0 5 



155 


83 89 



(Hinrichsen and Sachsel, Z phys Ch 19043 
60 95) 


FeCL+NaCl 


Solubihty of FeCL+NaCl m H 2 O at 21® 


Substance added 

Pts by weight sol in 100 
pts of solution 

FeCls grams 

NaCl grains 

FeCls 

NaCl 

0 

3 6 



1 8 

3 0 

24 27 

9 10 

3 6 

2 5 


8 45 

5 5 



5 25 

7 2 

1 5 

38 15 

3 90 

9 0 

1 0 

43 38 

2 45 

10 8 

0 5 

46 75 

2 11 

10 8 

0 

83 39 

0 


(Hiniichsen and Sachsel, Z phys Ch 1904, 
60 94) 


Solubihty of FeCL m NaCl+Aq at t® 



Substance added 

% of Fe m 
the solution 

FeCb 

NaCl 

10 

40 

20 

15 2 

10 

60 

20 

15 2 

10 

100 

20 

15 16 

20 

60 

20 

16 2 

20 

80 

20 

16 18 

20 

100 

20 

16 2 

30 

70 

30 

17 7 

30 

90 

30 

17 6 

30 

110 

30 

17 67 

50 

30 

20 

23 5 

50 

45 

20 

23 9 

40 

35 

30 

25 4 

40 

50 

30 

25 5 

30 

30 

20 

23 8 

30 

45 

20 

24 0 

17 6 

30 

20 

24 47 

17 6 

50 

20 

24 5 


(Hinrichsen and Sachsel, Z phys Ch 1904, 
60 95 ) 
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Difficultly sol in AsBra (Walden, Z 
anorg 1902, 29 374 ) 

Attacked by liquid NO2 m the presence of 
traces of moisture (Frankland, Chem Soc 
1901,79 1361) 

Sol m hquid SO2 (Walden, B 1899, 32 
2864) 

Sol m alcohol ether, acetic ether (Cann. 
C R 102 363), and acetone (Krug ana 
M^ELroy, J anal Ch 6 184) 

SI sol in ethylamine (Shum, J phys 
Chem 1907, 11 538 ) 

Sol in benzomtrile (Naumann, B 1914, 
47 1369) 

Sol m methyl acetate (Naumann, B 
1909,42 3790) 

Insol m ethyl acetate (Naumann, B 
1910, 43 314 ) 

1 g FeCls IS sol m 1 59 g acetone at 18® 
Sp gr of sat solution 18°/4° = 1 160 (Nau- 
mann, B 1904, 37 4333 ) 

Sol in acetone and in methylal (Eidmann, 
C C 1899, 11 1014) 

Sol in quinoline (Beckmann and Gabel, 
Z anorg 190^ 61 236 ) 

SI sol in CS2 (Arctowski, Z anorg 1894, 
6 257) 

Mol weight determmed in pyridine 
(Werner, Z anorg 1897, 16 22 ) 

Suhhmed 

Sol in AsCla, POCI3, SO2CI2 and PBra, si 
sol m PCls (Walden, Z anorg 1900, 26 
214) 

The salts with different amts of crystal 
H2O have different solubihties (Roozeboom 

+4H2O Melts in crystal H2O at 73 5® 


100 mols H2O dissolve mols Fe2Cl6 from 
Fe2Cl6“l“4H20 at t® 



Mols 

re2CIfl 

t® 

Mols 

re2Clo 

t® 

Mols 

Fe2Cl6 

50 

19 96 

69 

21 53 

72 5 

26 15 

55 

20 32 

72 5 

23 35 

70 

27 90 

60 

20 70 

73 5 

25 00 

66 

29 20 


(Roozeboom, Z phys Ch 10 477 ) 


+5H2O Correct formula for -I-6H2O salt 


100 mols H2O dissolve mols FcaCle from 
FC2CI6+5H2O at t® 


t® 

Mols 
I:‘C2C lo 

t 

Mols 

c^OIg 

t 

Mols 

1 e2Clt 

12 

12 87 

30 

15 12 

55 

19 15 

20 

13 95 

35 

15 64 

56 

20 00 

27 

14 85 

50 

17 50 

55 

20 32 


(Roozeboom ) 


Melts in crystal H2O at 31® (Engel, C R 
104 1708) , at 56® (Roozeboom) 

+6H2O Very deliquescent Sol m al- 
cohol Ether dissolves out Fe2Cl6 


M -pt IS 31° (Ordway ) Contains only 
5H2O (Roozeboom ) 

-I-7H2O Melts m crystal H2O at 32 5® 


100 mols H2O dissolve mols Fe2Cl6 from 
Fe2Cl6H"7H20 at t° 


t° 

Mols 

reaClG 

t® 

Mols 

FeaCle 

t® 

Mols 

FeaCle 

20 

11 35 

32 

13 55 

30 

15 12 

27 4 

12 15 

32 5 

14 99 

25 

15 54 


(Roozeboom ) 


+I2H2O Less dehquescent than Fe2Cl6 
or Fe2Cl6“j“5H20 


100 mols H2O dissolve mols FoiCle from 
Fe2Cl6+12H20 at t® 


t® 

Mols 

Fe2Cl6 

t° 

Mols 

FeaClfi 

t® 

Mols 

Fe2Cl0 

—55 

2 75 

30 

5 93 

27 4 

11 20 

—41 

2 81 

35 

6 78 

20 

12 15 

—27 

2 98 

36 5 

7 93 

10 

12 83 

0 

4 13 

37 

8 33 

8 

13 70 

10 

4 54 

36 

9 29 



20 

5 10 

30 

10 45 




(Roozeboom ) 


Sol m alcohol Eliher dissolves out Fe2Cl6 
Melts m crystal H2O at 37° (Roozeboom) , 
at 35 5° (Ordway) 

Feme hydrogen chloride, Feds, HCI+2H2O 
Decomp by H2O (Sabatier, Bull Soc (2) 

197) 

More sol in H2O than FeCL (Engel, C R 
104 1708) 

For solubility, see FeCL+HCl, under 
ferric chloride 

-I-6H2O (Roozeboom and Schrememak- 
ers ) 

For solubility, see FeCL+HCl, under 
feme chloride 

Ferrous lithium chlonde, FeCL, L1CI+3H2O 
(Chassevant, A ch (6) 30 17 ) 

Feme magnesium chlonde, FeCL, MgCL-h 

H2O 

Dehquescent (Neumann, B 18 2890 ) 

Ferrous mercuric chlonde, Ft Cl , HgCL ■+■ 
4H2O 

Deliquescent (v Bonsdorff ) 

Feme mtrosyl chloride, FeCL, NOCl 
Very deliquescent (Weber, Pogg 118 
477) 

Feme phosphonc chlonde, FeCls, PCL 
Decomp by H2O (Baudrimont, A ch (4) 
2 15) 
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Sp gr of Fe 2 Cl 6 +Aq at 17 5° 


1^ 

Sp gr 


Sp gr 

6?^ 

i2 

Sp gr 

1 

1 

0073 

21 

1 

1644 

41 

1 3746 

2 

1 

0146 

22 

1 

1746 

42 

1 3870 

3 

1 

0219 

23 

1 

1848 

43 

1 3994 

4 

1 

0292 

24 

, 1 

1950 

44 

1 4118 

5 

1 

0365 

25 

1 

2052 

45 

1 4242 

6 

1 

0439 

26 

1 

2155 

46 

1 4367 

7 

1 

0513 

27 

1 

2258 

47 

1 4492 

8 

1 

0587 

28 

1 

2365 

48 

1 4617 

9 

1 

0661 

29 

1 

2464 

49 

1 4742 

10 

1 

0734 

30 

1 

2568 

50 

1 4867 

11 

1 

0814 

31 

1 

2673 

51 

1 5010 

12 

1 

0894 

32 

1 

2778 

52 

1 5153 

13 

1 

0974 

33 

1 

2883 

53 

1 5296 

14 

1 

1054 

34 

1 

2988 

54 

1 5439 

15 

1 

1134 

35 

1 

3093 

55 

1 5582 

16 

1 

1215 

36 

1 

3199 

56 

1 5729 

17 

1 

1297 

37 

1 

3305 

57 

1 5876 

18 

1 

1378 

38 

1 

3411 

58 

1 6023 

18 

1 

1378 

38 

1 

3411 

58 

1 6023 

19 

1 

1458 

39 

1 

3517 

59 

1 6170 

20 

1 

1542 

40 

1 

3622 

60 

1 6317 


(Franz, J pr (2) 6 283 ) 


Sp gr of Fe 2 Cl 6 +Aq at 17 5° 


1 

Sf 

) gr 

% 

FeiCU 

Sp gr 

% 

Fe Cle 

Sp gr 

i 

1 

008 

21 

1 

191 

41 

1 428 

2 

1 

016 

22 

1 

202 

42 

1 441 

3 

1 

025 

23 

1 

212 

43 

1 454 

4 

1 

033 

24 

1 

223 

44 

1 469 

5 

1 

042 

25 

1 

234 

45 

1 481 

6 

1 

051 

26 

1 

245 

46 

1 494 

7 

1 

060 

27 

1 

256 

47 

1 507 

8 

1 

069 

28 

1 

268 

48 

1 520 

9 

1 

078 

29 

1 

280 

49 

1 533 

10 

1 

087 

30 

1 

292 

50 

1 547 

11 

1 

095 

31 

1 

304 

51 

1 560 

12 

1 

104 

32 

1 

316 

52 

1 573 

13 

1 

113 

33 

1 

328 

53 

1 587 

14 

1 

123 

34 

1 

340 

54 

1 600 

15 

1 

131 

35 

1 

352 

55 

1 612 

16 

1 

140 

36 

1 

364 

56 

1 624 

17 

1 

150 

37 

1 

376 

57 

1 636 

18 

1 

160 

38 

1 

390 

58 

1 648 

19 

1 

170 

39 

1 

403 

59 

1 659 

20 

1 

180 

1 40 

1 

415 

60 

1 670 


(Hager, Comm 1883 ) 


Sp gr of cone Fo2Cl6+Aq at 20 - 2 1 ° 


% 

Fe Cl, 

Sp gr 

% 

Fe Cle 

Sp gr 

Fe^CIe 

Sp gr 

60 

1 669 

65 

1 715 

70 

1 758 

61 

1 679 

66 

1 724 

71 1 

1 766 

62 

1 688 

67 

1 733 

72 

1 774 

63 

1 697 

68 

1 742 

73 

1 782 

64 

1 706 

69 

1 750 

74 

1 790 


(Hager, 1 c ) 


Solubility of Fe 2 Cl 6 m HCl+Aq 


t® 

Sat solution coutains 
per 100 mols HaO 

Solid phase 

mols HCl 

mols 

FeCls 

30 

(( 

(( 

25 

t< 

it 

20 

tt 

it 

10 

it 

it 

it 

0 

it 

(i 

t( 

it 

tt 

tt 

tt 

tt 

tt 

—10 

tt 

tt 

tt 

—12 5 
—15 

tt 

—20 

tt 

tt 

tt 

0 

5 92 

0 

0 

2 33 

0 

0 

5 60 

0 

0 

8 75 
16 70 
13 80 

0 

7 52 
13 37 
16 80 

18 45 
20 40 
20 10 

19 95 
19 00 

18 05 
0 

19 46 

20 48 

20 25 
22 14 

0 

21 30 
0 

7 50 
15 30 
20 56 

12 70 
16 07 
20 90 
10 90 

23 72 

24 50 
10 20 
23 60 

25 70 

9 10 

8 00 

16 65 
23 35 

8 25 

6 51 

6 33 

8 70 
*10 23 

15 40 

16 00 

17 70 

22 75 

23 40 

7 40 

10 37 

20 54 

21 56 
16 69 

6 98 

9 65 

6 56 

4 90 

5 09 

7 08 


■ Fe2Cl6“l"12H20 

30 

0 

25 20 



tt 

4 25 

27 80 



tt 

0 

30 24 

i 


25 

0 

23 50 



it 

2 33 

23 72 



tt 

7 50 

29 75 



it 

0 

31 50 



20 

0 

22 50 



It 

5 60 

23 60 



it 

11 05 

29 20 


■ Fe2CIo+7H20 

tt 

11 05 

29 20 



tt 

0 

32 00 



15 

10 75 

23 50 



tt 

14 90 

28 35 



10 

13 80 

23 3^^ 



tt 

17 80 

27 75 



It 

17 80 

27 75 



0 

18 05 

23 40 



tt 

19 50 

25 93 




Solubility of Fe 2 Cl 6 in HCl+Aq — Contznued 


t® 

Sat solution contains 
per 100 mols H 2 O 

Sohd phase 


mols HCl 

mols 

FeCls 

50 

0 

35 00 

> 

tt 

3 25 

39 95 


44 

0 

33 50 


tt 

3 04 

33 80 


tt 

10 62 

34 64 


tt 

11 50 

35 60 


tt 

10 70 

38 00 


40 

0 

32 40 


tt 

13 40 

37 45 


33 

0 

31 00 


tt 

15 70 

37 06 


30 

0 

30 24 


tt 

17 20 

34 00 


tt 

17 15 

36 75 


25 

0 

29 00 


tt 

7 50 

29 75 

' Fe2Cl6-f-5H20 

tt 

19 50 

35 25 


20 

0 

27 90 


tt 

11 05 

29 20 


tt 

15 80 

30 68 


it 

21 25 

34 25 


15 

14 90 

28 35 


tt 

16 40 

29 32 


10 

17 80 

27 75 


tt 

18 80 

28 70 


tt 

24 50 

32 75 


0 

24 12 

30 04 


tt 

26 00 

32 16 


—10 

24 95 

29 60 


tt 

26 05 

30 50 


tt 

27 30 

32 05 


70 

0 

44 0 


tt 

6 75 

50 00 


tt 

0 

55 80 


65 

0 

42 50 


tt 

10 25 

50 00 


it 

3 75 

57 25 


tt 

0 

59 00 


60 

0 

41 40 


tt 

14 25 

50 00 


tt 

10 70 

55 25 


tt 

0 

61 00 


55 

0 

40 64 


tt 

19 00 

50 72 


tt 

16 71 

53 60 


tt 

0 

62 00 

• FC 2 CI 0 + 4 H 2 O 

50 

0 

39 92 


tt 

3 25 

39 95 


tt 

21 24 

49 33 


tt 

20 04 

52 50 


44 

0 

39 00 


tt 

10 70 

38 00 


tt 

14 80 

38 70 


tt 

24 14 

50 10 


40 

13 40 

37 45 


tt 

27 00 

50 80 


33 

15 70 

37 06 


tt 

29 20 

42 70 


it 

31 08 

46 85 


At 

30 81 

47 65 



t® 

Sat solution contains 
per 100 mols HsO 

Solid phase 

mols HCl 

mols 

FeCU 

33 

30 

tt 

tt 

tt 

25 

It 

tt 

tt 

tt 

20 

tt 

tt 

tt 

15 

tt 

10 

it 

0 

tt 

—10 

tt 

—20 

tt 

30 45 
17 15 

31 20 

33 80 

32 60 

19 50 

20 60 

31 34 

33 00 

34 65 
21 25 
28 81 

34 23 

35 40 

29 40 

33 60 
24 50 
35 04 
26 00 

34 60 
27 30 
33 56 

30 08 

32 65 

48 70 

36 75 
43 49 
47 80 

49 93 

35 25 

35 34 

41 58 

43 00 

44 80 

34 25 

37 57 

42 02 

43 16 

36 50 
40 03 
32 75 
39 95 
32 16 

38 11 
32 05 
36 25 
32 76 

35 44 

■ FesCls+fflaO 

45 

0 

58 00 


tt 

31 28 

50 08 


it 

40 65 

48 60 


40 

0 

58 00 


it 

27 00 

50 80 


tt 

42 01 

48 64 

FesCL 

35 

0 

58 00 

anhydrous 

tt 

29 01 

50 33 


it 

37 04 

49 20 


30 

0 

58 00 


tt 

32 60 

49 93 



34 40 

49 72 


40 

42 50 1 

47 52 


tt 

42 01 I 

48 64 


35 

39 47 

46 57 


tt 

37 04 

49 20 


30 

40 21 

42 54 


tt 

^8 20 

44 70 


tt 

35 55 

47 30 


tt 

34 40 

49 72 


25 

40 41 

40 25 


tt 

39 03 

41 38 


tt 

35 74 

45 24 


20 

39 50 

^9 25 

FeaCle, 2HC1, 

tt 

35 40 

45 16 

4 H 2 O 

10 

38 62 

37 48 


tt 

37 46 

3S 33 


It 

36 30 

38 70 


tt 

35 04 

39 93 


0 

37 27 

36. 60 


tt 

34 60 

38 11 


—10 

37 92 

35 32 


tt 

34 54 

36 00 


tt 

33 56 

36 25 


—20 

37 80 

34 50 


tt 

34 10 

34 84 


tt 

32 56 

35 44 1 
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Sp gr of Fe 2 Cl 6 +Aq at 17 5° 



Sp gr 


Sp gr 

6?^ 

o 

Sp gr 

1 

1 

0073 

21 

1 

1644 

41 

1 3746 

2 

1 

0146 

22 

1 

1746 

42 

1 3870 

3 

1 

0219 

23 

1 

1848 

43 

1 3994 

4 

1 

0292 

24 

1 

1950 

44 

1 4118 

5 

1 

0365 

25 

1 

2052 

45 

1 4242 

6 

1 

0439 

26 

1 

2155 

46 

1 4367 

7 

1 

0513 

27 

1 

2258 

47 

1 4492 

8 

1 

0587 

28 

1 1 

2365 

48 

1 4617 

9 

1 

0661 

29 

1 

2464 

49 

1 4742 

10 

1 

0734 

30 

1 

2568 

50 

1 4867 

11 

1 

0814 

31 

1 

2673 

51 

1 5010 

12 

1 

0894 

32 

1 

2778 

52 

1 5153 

13 

1 

0974 

33 

1 

2883 

53 

1 5296 

14 

1 

1054 

34 

1 

2988 

54 

1 5439 

15 

1 

1134 

35 

1 

3093 

55 

1 5582 

16 

1 

1215 

36 

1 

3199 

56 

1 5729 

17 

1 

1297 

37 

1 

3305 

57 

1 5876 

18 

1 

1378 

38 

1 

3411 

58 

1 6023 

18 

1 

1378 

38 

1 

3411 

58 

1 6023 

19 

1 

1458 

39 

1 

3517 

59 

1 6170 

20 

1 

1542 

40 

1 

3622 

60 

1 6317 


(Franz, J pr (2) 6 283 ) 


Sp gr of Fe 2 Cl 6 4’Aq at 17 5° 



Sp gr 

Fei Cle 

Sp gr 

F^bu 

Sp gr 

1 

1 

008 

21 

1 

191 

41 

1 428 

2 

1 

016 

22 

1 

202 

42 

1 441 

3 

1 

025 

23 

1 

212 

43 

1 454 

4 

1 

033 

24 

1 

223 

44 

1 469 

5 

1 

042 

25 

1 

234 

45 

1 481 

6 

1 

051 

26 

1 

245 

46 

1 494 

7 

1 

060 

27 

1 

256 

47 

1 507 

8 

1 

069 

28 

1 

268 

48 

1 520 

9 

1 

078 

29 

1 

280 

49 

1 533 

10 

1 

087 

30 

1 

292 

50 

1 547 

11 

1 

095 

31 

1 

304 

51 

1 560 

12 

1 

104 

32 

1 

316 

52 

1 573 

13 

1 

113 

33 

1 

328 

53 

1 587 

14 

1 

123 

34 

1 

340 

54 

1 600 

15 

1 

131 

35 

1 

352 

55 

1 612 

16 

1 

140 

36 

1 

364 

56 

1 624 

17 

1 

150 

37 

1 

376 

57 

1 636 

18 

1 

160 

38 

1 

390 

58 

1 648 

19 

1 

170 

39 

1 

403 

59 

1 659 

20 

1 

180 

40 

1 

415 

60 

1 670 


(Hager, Comm 1883 ) 


Sp gr of cone FciCle-fAq at 20-21® 


% 

Fe2CU 

fep gr 

% 

P CiC Ic 

Sp gr 

TeKl 

sp gr 

60 

1 669 

65 

1 715 

70 

1 758 

61 

1 679 

66 

1 724 

71 

1 76b 

62 

1 688 

67 

1 733 

72 

1 774 

63 

1 697 

68 

1 742 

73 

1 782 

64 

1 706 

69 

1 750 

74 1 

1 790 


(Hager, 1 c ) 


Solubility of FeaClfi m HCl+Aq 


t® 

i 

Sat solution COD tains 
per 100 mols H 2 O 

Solid phase 

mols HCr 

mols 

FeCla 

30 

i( 

it 

25 

it 

it 

20 

it 

it 

10 

it 

it 

it 

0 

it 

it 

tc 

it 

it 

it 

tt 

tt 

tt 

—10 

tt 

tt 

tt 

—12 5 
—15 

tt 

—20 

it 

tt 

tt 

0 

5 92 

0 

0 

2 33 

0 

0 

5 60 

0 

0 

8 75 
16 70 
13 80 

0 

7 52 
13 37 
16 80 

18 45 
20 40 
20 10 

19 95 
19 00 ! 

18 05 
0 

19 46 

20 48 

20 25 
22 14 

0 

21 30 

0 

7 50 
15 30 
20 56 

12 70 
16 07 
20 90 

1 10 90 

23 72 

24 50 
10 20 
23 60 

25 70 

9 10 
8 00 

16 65 
23 35 

8 25 

6 51 

6 33 

8 70 
10 23 

15 40 

16 00 

17 70 

22 75 

23 40 

7 40 
10 37 

20 54 

21 56 
16 69 

6 98 

9 65 

6 56 

4 90 

5 09 

7 08 

i 

1 

■ FesCl«+12H20 

30 

0 

25 20 



it 

4 25 

27 80 



tt 

0 

30 24 



25 

0 

23 50 



if 

2 33 

23 72 



tt 

7 50 

29 75 



it 

0 

31 50 



20 

0 

22 50 



tc 

5 60 

23 60 



tt 

11 05 

29 20 


. Fe2Cl6-}-7H20 

tc 

11 05 

29 20 



tt 

0 

32 00 



15 

10 75 

23 50 



tc 

14 90 

28 35 



10 

13 80 

23 35 



tt 

17 80 

27 75 



ft 

17 80 

27 75 



0 

18 05 

23 40 



tt 

19 50 

25 93 




Solubility of Fe 2 Cl 6 m HCl+Aq — Continued 


t® 

Sat solution contains 
per 100 mols H 2 O 

— 

Sohd phase 


mols HCl 

mols 

FeCls 

50 

0 

35 00 



tt 

3 25 

39 95 



44 

0 

33 50 



tt 

3 04 

33 80 



it 

10 62 

34 64 



it 

11 50 

35 60 



tt 

10 70 

38 00 



40 

0 

32 40 



tt 

13 40 

37 45 



33 

0 

31 00 



tt 

15 70 

37 06 



30 

0 

30 24 



tc 

17 20 

34 00 



tc 

17 15 

36 75 



25 

0 

29 00 



tt 

7 50 

29 75 


Fe2Cl6 "f* 5 H 2 O 

tc 

19 50 

35 25 



20 

0 

27 90 



tt 

11 05 

29 20 



tt 

15 80 

30 68 



it 

21 25 

34 25 



15 

14 90 

28 35 



it 

16 40 

29 32 



10 

17 80 

27 75 



tc 

18 80 

28 70 



tc 

24 50 

32 75 



0 

24 12 

30 04 



tt 

26 00 

32 16 



—10 

24 95 

29 60 



tt 

26 05 

30 50 



tt 

27 30 

32 05 



70 

0 

44 0 



it 

6 75 

50 00 



tt 

0 

55 80 



65 

0 

42 50 



tt 

10 25 

50 00 



tt 

3 75 

57 25 

j 


it 

0 

59 00 



60 

0 

41 40 



tt 

14 25 

50 00 



tt 

10 70 

55 25 



tt 

0 

()1 00 



55 

0 

40 64 



ft 

19 00 

50 72 



ft 

10 71 

5i 60 



it 

0 

()2 00 


■ Fc,CIo+4H20 

50 

0 

39 92 



tt 

i 25 

}9 95 



it 

21 24 

49 



tt 

20 04 

52 50 



44 

0 

39 00 



it 

10 70 

IS 00 



tt 

14 80 

^S 70 



it 

24 14 

50 10 



40 

H 40 

37 45 



tt 

27 00 

50 SO 



33 

15 70 

37 06 



it 

29 20 

42 70 



it 

31 08 

46 85 



ft 

30 81 

47 65 




t° 

Sat solution contains 
per 100 mols H 2 O 

Solid phase 

mols HCl 

mols 

FeCls 

33 

30 

a 

tt 

tt 

25 

tt 

tt 

tt 

tc 

20 

tt 

tt 

tt 

15 

tt 

10 

tt 

0 

tt 

—10 

tc 

—20 

tc 

30 45 
17 15 

31 20 

33 80 

32 60 

19 50 

20 60 

31 34 

33 00 

34 65 
21 25 
28 81 

34 23 

35 40 

29 40 

33 60 
24 50 
35 04 
26 00 

34 60 
27 30 
33 56 

30 08 

32 65 

48 70 

36 75 
43 49 
47 80 

49 93 
35 25 

35 34 

41 58 

43 00 

44 80 

34 25 

37 57 

42 02 

43 16 

36 50 
40 03 
32 75 
39 95 
32 16 

38 11 
32 05 
36 25 
32 76 

35 44 


FesCU+ffljO 

45 

0 

58 00 



tt 

31 28 

50 08 



tt 

40 65 

48 60 



40 

0 

58 00 



tt 

27 00 

50 80 



tt 

42 01 

48 64 


FesCls 

35 

0 

58 00 


anhydrous 

tt 

29 01 

50 33 



tt 

37 04 

49 20 



30 

0 

58 00 




32 60 

49 93 



tt 

34 40 

49 72 



40 

42 50 

47 52 



tt 

42 01 

48 64 



35 

39 47 

46 57 



tt 

37 04 

49 20 



30 

40 21 

42 54 



tt 

^S 20 

44 70 



tt 

35 55 

47 30 



I “ 

14 40 

49 72 



25 

40 41 

40 25 

1 


tt 

39 03 

41 38 

1 


tc 

35 74 

45 24 



20 

39 50 

39 25 


FesCle, 2HC1, 

tt 

35 40 

43 16 

1 

4 H 2 O 

10 

38 62 

37 48 



tt 

37 46 

38 33 



tt 

36 30 

38 70 



tt 

35 04 

39 93 



0 

37 27 

36. 60 



tt 

34 60 

38 11 



—10 

37 92 

35 32 



tt 

34 54 

36 00 



tt 

33 56 

36 25 



—20 

37 80 

34 50 



ft 

34 10 

34 84 



tt 

32 56 

35 44 
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Solubility of Fe2Cl6 in HCl+Aq — Continued 


t® 

Sat solution contains 
per 100 mols H 2 O 

Solid phase 

mols HCl 

mols 

FeCls 

— 45 




(( 


25 74 


(( 

23 42 

27 40 


— 6 

29 10 

24 73 


{{ 

26 18 

21 75 


C( 

24 41 

21 50 


(1 

23 25 

21 35 


(C 

21 73 

21 84 


C( 

19 73 

25 50 


C( 

24 42 

28 45 


ct 

28 20 

27 04 



20 48 

20 54 


u 

24 90 

18 94 


t( 

28 75 

20 34 


({ 

31 42 

28 53 

Fe2Ck2HCl, 

it 

28 25 

30 25 

8H2O 

it 

26 05 

30 50 


—15 

24 50 

15 83 


—15 

28 40 

31 89 



19 44 

12 10 


it 

22 83 

11 63 


it 

25 20 

11 60 


it 

27 20 

11 31 


it 

31 08 

11 51 


it 

34 13 

12 90 


it 

33 93 

31 77 


it 

30 08 

32 76 


it 

28 70 

32 88 1 


—10 

12 01 

11 99 


it 

19 78 

14 02 


it 

20 95 

16 20 


it 

20 25 

20 20 


it 

17 73 

20 70 


it 

15 44 

19 65 


—12 5 

22 14 

16 69 


—15 

21 30 

9 65 


it 

24 50 

15 83 

Fe^CU, 2HC1, 

—20 

9 96 

9 94 

12H20 

it 

13 32 

8 57 


it 

16 90 

7 35 


it 

18 97 

7 lb 


it 

20 56 

7 08 


it 

23 40 

7 20 


it 

24 85 

9 88 


it 

25 20 

11 60 


it 

25 40 

12 37 


it 

25 59 

13 39 



(Roozeboom and Schreinemakers, Z phys 
Ch 1894, 16 633) 


Solubility of Fe2Cl6+NH4Cl 
See NH4Cl+Fe2Cl6 under NH4CI 

Solubility of Fe2Cl6 in CsCl 
See CsCl+Fe2Cl6 under CsCl 


Solubility of FeCls+KCl in H2O at 2 


Substance added 

Pts by weig 
pts of 

ht sol in 
solution 

FeCls grams 

KCl grams 

FeCls 

KC 

0 

25 

0 

34 < 

13 

28 

13 44 

24 4 

18 

21 

23 18 

16 f 

3 

18 5 

28 05 

11 6 

28 

16 

35 72 

11 ( 

31 

10 5 

36 62 

11 ] 

36 2 

9 

37 35 

13 € 

41 5 

8 

42 03 

7 8 

46 5 

6 

51 69 

7 1 

52 

0 5 



155 

0 

83 89 

0 


(Hmrichsen and Sachsel, Z phys Ch 1 )4, 
60 95) 

FeCls-t-NaCl 


Solubihty of FeCls+NaCl m H2O at 21 


Substance added 

Pts by weight sol in 
pts of solution 

FeCls grams 

NaCl grams 

FeCls 

NaCl 

0 

3 6 

0 

36 1 

1 8 

3 0 

24 27 

9 1 

3 6 

2 5 

25 40 

8 4 

5 5 

2 0 

26 40 

5 2 

7 2 

1 5 

38 15 

3 9 

9 0 

1 0 

43 38 

2 4 

10 8 

0 5 

46 75 

2 1 

10 8 

0 

83 39 

0 


(Hiniichsen and Sachsel, Z phvs Ch 1 )4, 
60 94) 


Solubihty of FeCls in NaCl+Aq at t® 


t® 

Substance added 

% of Fe 
the solut 

FeCls 

NaCl 

10 

40 

20 

15 2 

10 

60 

20 

15 2 

10 

100 

20 

15 16 


60 

20 

16 2 



20 

16 18 



20 

16 2 



30 

17 7 


90 i 

30 

17 6 



30 

17 67 



20 

23 5 


45 

20 

23 9 


35 

30 

25 4 



30 

25 5 



20 

23 8 


45 

20 

24 0 

17 6 


20 

24 47 

17 6 


20 

24 5 


(Hmrichsen and Sachsel, Z phys Ch 4, 
60 95) 
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DifScultly sol in AsBra (Walden, Z 
anorg 1902, 29 374 ) 

Attacked by liquid NO2 m the presence of 
traces of moisture (Frankland, Chem Soc 
1901,79 1361) 

Sol m liquid SO2 (Walden, B 1899, 32 
2864) 

Sol m alcohol ether, acetic ether (Cann, 
C R 102 363), and acetone (Krug and 
M^Ehoy, J anal Ch 6 184) 

SI sol in ethylamine (Shinn, J phys 
Chem 1907, 11 538 ) 

Sol m benzomtrile (Naumann, B 1914, 
47 1369) 

Sol m methyl acetate (Naumann, B 

1909, 42 3790 ) 

Insol m ethyl acetate (Naumann, B 

1910, 43 314 ) 

1 g FeCla IS sol m 1 59 g acetone at 18° 
Sp gr of sat solution 18°/4° = 1 160 (Nau- 
mann, B 1904, 37 4333 ) 

Sol in acetone and m methylal (Eidmann, 
C C 1899,11 1014) 

Sol in qmnohne (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

SI sol m CS2 (Arctowski, Z anorg 1894, 
6 257) 

Mol weight determined in pyridme 
(Werner, Z anorg 1897, 16 22 ) 

Sublimed 

Sol in AsCls, POCI3, SO2CI2 and PBra, si 
sol in PCla (Walden, Z anorg 1900, 26 
214) 

The salts with different amts of crystal 
H2O have different solubihties (Roozeboom 

+4H2O Melts in crystal H2O at 73 5° 


100 mols H2O dissolve mols Fe2Cl6 from 
Fe2Cl6*4"4H20 at t° 



Mols 

re2Cl6 

t® 

Mols 

Fe2Clfl 

t° 

Mols 

Fe2Cl6 

50 

19 96 

69 

21 53 

72 5 

26 15 

55 

20 32 

72 5 

23 35 

70 

27 90 

60 

20 70 

73 5 

25 00 

66 

29 20 


(Roozeboom, Z phys Ch 10 477 ) 


+5H2O Correct formula for -f-6H 0 salt 


100 mols H2O dissolve mols Fe2Cl6 from 
FeaCh+SHaO at t° 


t 

Mols 

tcaClfi 

t 

Mols 

PcjCla 

t 

Mols 

I eaClo 

12 

12 87 

30 

15 12 

55 

19 15 

20 

13 95 

35 

15 64 

56 

20 00 

27 

14 85 

50 

17 50 

55 

20 32 


(Roozeboom ) 


Melts in crystal H2O at 31° (Engel, C R 
104 1708) , at 56° (Roozeboom) 

+6H2O Very deliquescent Sol in al- 
cohol Ether dissolves out FeaCle 


M -pt IS 31° (Ordway ) Contains only 
5H2O (Roozeboom ) 

+7H2O Melts in crystal H2O at 32 5° 


100 mols H2O dissolve mols FeaCh from 
Fe2Clc‘4"7H20 at t° 



Mols 


Mols 


Mols 


FeaCle 


FeaCle 


FeaCls 

20 

11 35 

32 

13 55 

30 

15 12 

27 4 

12 15 

32 5 

14 99 

25 

15 54 


(Roozeboom ) 


+I2H2O Less dehquescent than FeaCh 
or Fe2Cl6+5H20 


100 mols H2O dissolve mols FeaCh from 
Fe2Cl6“f"12H20 at t° 



Mols 

FeaCle 

t 

Mols 

Fe Clr 


Mols 

Fe2Cl6 

—55 

2 75 

30 

5 93 

27 4 

11 20 

—41 

2 81 

35 

6 78 

20 

12 15 

—27 

2 98 

36 5 

7 93 

10 

12 83 

0 

4 13 

37 

8 33 

8 

13 70 

10 

4 54 

36 

9 29 



20 

5 10 

30 

10 45 




(Roozeboom ) 


Sol m alcohol Ether dissolves out FeaCh 
Melts in crystal H2O at 37° (Roozeboom), 
at 35 5° (Ordway) 

Feme hydrogen chlonde, Feds, HCI+2H2O 
Decomp by H2O (Sabatier, Bull Soc (2) 

197) 

More sol in H2O than FeCL (Engel, C R 
104 1708) 

For solubihty, see FeCls+HCl, under 
ferric chloride 

+6H2O (Roozeboom and Schrememak- 
ers ) 

For solubihty, see FeCls+HCl, under 
feme chloride 

Ferrous hthium chlonde, FeCL, LiCl-f-SHaO 
(Chassevant, A ch (6) 30 17 ) 

Feme magnesium chlonde, FeCls, MgCl2+ 
H2O 

Deliquescent (Neumann, B 18 2890 ) 

Ferrous mercuric chloride, FtCb, HgClaH- 
4H2O 

Deliquescent (v Bonsdorff ) 

Feme mtrosyl chlonde, FeCL, NOCl 
Very deliquescent (Weber, Pogg 118 
477) 

Feme phosphonc chlonde, FeCh, PCU 
Decomp by HaO (Baudrimont, A ch (4) 
2 15) 
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IRON POTASSIUM SULPHIDE 


Iron (ferrous) potassium chloride, FeCL, 
2 KCI+ 2 H 2 O 
Sol in H 2 O (Berzehus ) 

Feme potassium chloride, FeClj, 2KC1+ 
H 2 O 

A little H 2 O dissolves out FeCl® (Fritzsche 
J pr 18 483 ) 

Sol in H 2 O (Walden, Z anorg 1894, 71 
332) 

Feme rubidium chlonde, FeCls, 3RbCl 
Easily sol m H 2 O Insol in HCl+Aq 
(Godeffroy, Arch Pharm (3) 9 343 ) 

FeCL, 2 RbCl+H 20 Decomp by H 2 O 
(Neumann, A 244 329 ) 

Sol m H 2 O (Walden, Z anorg 1894, 7 
332) 

Feme sulphur chlonde, FeCL, SCI 4 
Very sensitive toward heat and moisture 
(Ruff, B 1904, 37 4518 ) 

Feme thallium chlonde, FeCL, 3T1C1 
Decomp by H 2 O Can be crystallised from 
HCl+Aq (Wohler, A 144 250 ) | 

Ferrous chlonde ammoma, 3FeCl2, 2NH8 | 
Decomp by H 2 O (Rogstadius, J pr 86 
310) 

FeCl 2 , 6 NH 8 Loses 4 NH 3 at 100° (MiUer, 
), 17 577 ) 

Decomp m the air (Miller) 

me emonde ammoma, FeClg, NHg 
Slowly dehquescent Sol m H 2 O with 
evolution of heat (Rose, Pogg, 24 302 ) 
FeClg, 6 NH 3 Not dehquescent, not sol 
m H 2 O, sol in HCl with decomp (Miller, 
Am Ch J 1895, 17 677 ) 

Loses NHg to give FeClg, 5NHg, and FeClg, 
4NH8 

Feme chloride cyanhydric acid, FeClg, 2HCN 
Deliquescent (Klein, A 74 85 ) 

Ferrous chlonde mtnc oiade, FeCl 2 , NO 
Sol m H 2 O without evolution of gas 
(Thomas, C R 1895, 121 204 ) 

+ 2 H 2 O Sol m cold H 2 O without decomp 
(Thomas, C R 1895, 120 448 ) 

2 FeCl 2 , NO Very hydroscopic (Thomas, 
C R 1895,121 129) 
lOFeClg, NO Very hygroscopic (Thomas 
C R 1895, 121 128 ) 

Feme chlonde mtnc oxide, Fe 2 Cl 6 , NO 
Very hygroscopic Loses NO when ex- 
posed to the air 

2 Fe 2 Cl 6 , NO Very hygroscopic In con- 
tact with H 2 O gives off NO ( Thomas, C R 
1895, 120 447 ) 


Iron (ferrous) fluonde, FeF 2 
SI sol m H 2 O, insol in alcohol and ether 
Partly sol m hot HCl+Aq, slowly sol m 
cold, easily in hot HNOg, decomp by H 2 SO 4 
(Poulenc, C R 116 941 ) 

~j- 8 H 20 Difficultly sol in H 2 O, more 
easily if it contains HF (Berzehus ) 

Ferrofemc jduonde, FeFg, FeF 2 + 7 H 20 
Sol m dll HF+Aq (Weinland, Z anorg 
1899, 22 268 ) 

Feme fluonde, FeFg 

SI sol m H 2 O, insol m alcohol or ether 
SI attacked by HNOg, HCl, or H 2 S 04 +Aq 
(Poulenc, C R 115 941 ) 

+ 4 J^H 20 More sol m hot than cold H 2 O 
Insol m ^eohol (Scheurer-Kestner, A ch 
(3) 68 472 ) 

Feme mckel fluonde, FeFg, N 1 F 2 + 7 H 2 O 
SI sol m dll HF+Aq (Weinland, Z 
anorg 1899, 22 268 ) 

Ferrous potassium fluonde, FeFg, KF+ 2 H 2 O 
(Wagner, B 19 896 ) 

FeFg, 2 KF SI sol m HgO (Berzehus ) 

Feme potassium fluonde, FeFg, 2KF 
Somewhat sol in H 2 O, especially if hot 
(Berzelius ) 

+H 2 O (Christensen, J pr (2) 36 164 ) 
FeFg, 3KF Properties as above (Ber- 
zehus ) 

Feme sodium fluonde, FeFg, 2 NaF+ 3 ^H 20 
Rather easily sol in H 2 O Solution de- 
comp on heating Very sol in FeClg +Aq 
(Nickles, J Pharm (4) 10 14 ) 

FeFg, 3NaF (Wagner, B 19 896 ) 

Feme thallous fluonde, 2 FeF 3 , 3T1F 
Sol in hot H 2 O, less sol in cold 81 
sol in HF (Ephraim, Z anorg 1909, 61 
239) 

Ferrous titamum fluoride 
See Fluotitanate, ferrous 

Feme zme fluonde, FeFg, ZnF 2 + 7 H 20 
SI sol in dll HF+Aq (Weinland, Z 
anorg 1899, 22 269 ) 

Ferrous hydroxide, FeOgHg 

Sol in 150,000 pts H 2 O (Bineau, C R 
41 509 ) 

Insol in KOH, or NaOH+Aq Sol in 
NH 4 salts +Aq SI sol in NaC 2 Hg 02 +Aq 
(Mercer ) 

Not pptd in presence of Na citrate Insol 
in boiling cane sugar +Aq, but si sol when 
KOH has been added Not pptd in presence 
of much H 2 C 4 H 4 O 6 (Rose ) 
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Solubility in glycerine -f-Aq containing 
about 60% by vol of glycerine 
100 ccm of the solution contain 1 0 g FeO 
(Muller, Z anorg 1905, 43 322 ) 

Iron (feme) hydromdes, Fe203, a;H20 
Many indefinite compounds of Fe208 and 
H2O are known, and uncertainty exists as to 
their composition 

Accordmg to van Bemmelen (R t c 7 106) 
there are probably no true defimte compounds 
of Fe203 and H2O 

According to Tommasi (B 12 1924, 2334). 
there are two senes of Fe hydroxides, a, r^ 
hydroxides, and jS, yellow hydroxides 

a Hydroxides Fe206H6 (unstable), Fe203, 
2H2O (loses H2O at 50°), and Fe203, H2O (loses 
H2O at 92°) 

Sol in dll acids and m Fe2Cl64'A<2L and 
pptd from the latter solution by Na2S04, or 
H2S04+Aq 

iS Hyd) oxides Fe206H6 (stable below 70°), 
Fe203, 2H2O (loses H2O at 105°), FeaOs, H2O 
(loses H2O at 150°) 

SI sol in acids, and msol m Fe2Cl6+Aq 
(Tommasi ) *' 

The foUowmg more or less uncertain data 
are given 

2Fe203, H2O Sol in HCl+Aq Very si 
sol in HNOa+Aq (Davies, Chem Soc 
(2) 4 69 ) 

Mm Turgite 

Fe203, H2O Insol m cold acids, difficultly 
sol in warm HCl and H2S04+Aq, and especi- 
ally in warm HNOa+Aq (Schiff, A 114 199 ) 
Mm Gothite 

2Fo O 3 , 3 H 2 O SI sol in tartarm citric, 
or acetic icids, but easily sol m HCl+Aq 
(Wittstein ) 

Scarce ly xtt ickcd by cone HNO 3 , or HC1 + 
Aq Sol in icetic acid or dil HNOs, orHCl-j- 
Aq, from whicli solution it is pptd by trace of 
alk ill salts (St Gilles ) 

Min Lnnonifc 

^l^e (),, 511 O (Muck ) 

le^Oi, 21 lit ) k isily sol in IICl+Aq 

Mm \(ntlhosid( ntc 

Fe Oh, O si sol in xcetic icid of 1 03 
sp gr , but ( isily sol if of 1 07b sp gr Sol 
mmiruiil uids (Iimlxrger, 1 B 1853 70 ) 
Pptd !<(/), xH () = lu2OrU,(0 Insol 

in H (), or in solutions of the ilk dies or NH 4 
salts When niditly pjitd is ( isily sol m 
acids (I^rrsenius) 

SI sol in Nir4()ir, ind NH 4 silts+Aq 
(Odlirig ) 

A.})p ire fitly insol in NI 14 C 1 , 01 (NH 4 ) CO 3 
+Aq (Brett, 1837 ) 

SI sell in eemc , but inseil m elil KOH+Aq 
(Choelnew, J pi 28 221 ) 

SI sell in veiy eemc KOH+Aq free from 
CO 2 (Volekei,A 69 M) 

Not at ill sol m pure cone KOH+Aq, 
solubility noticed by previous observers being 
causeel by the presence of silicic acid (Sand- 
rock ) 


SI sol m cone alkah carbonates +Aq 
Wlien freshly pptd , it is not acted upon by 
cone K2C03+Aq (Grotthaus ) 

Readily sol m cone (NH4)2C03+Aq, but 
pptd by addition of H2O 

Sol m excess of (NH4)2COs+Aq when 
pptd by that reagent (Wohler ) 

Sol m solutions of the alkali bicarbonates 
(Berzehus ) 

Sol m aqueous solutions of water-glass 
(Ordway ) 

Immediately dissolved by H2S08+Aq 
Sol m NH4F+Aq (Helmholt, Z anorg 
3 124) 

Sol m cone Al2(S04)3+Aq (Schneider, 
B 23 1352) 

SI sol m a solution of MgC08(?) (Bis- 
chof) 

Insol m ethylamme, or amylamine+Aq 
(Wurtz, A ch (3) 30 472 ) 

Sol m boihng solution of Bi(N08)8, with 
pptn of B12O8 (Persoz ) 

Sol in Cr2Cl6+Aq, after 3 months 15 mols 
Fe206H6 were dissolved by 1 mol Cr2Cl6 
(B^champ, A ch (3) 67 296 ) 

Insol m fumaric acid, even when freshly 
pptd 

When recently pptd , it is easily sol m 
KHC4H406+Aq, but after drying it is dif- 
ficultly sol therein 

When moist easily sol in H2C4H406+Aq, 
but after drying is scarcely sol therein when 
cold, and only si sol when hot (Werther) 
Easily sol m acetic, citnc, and other acids 
(Wittstem ) 

Solubility in glycenne+Aq containmg 
about 60% by vol of glycerine 

100 ccm of the solution contain 08 g 
Fe O3 (Muller, Z anorg 1905, 43 322 ) 
Easily sol m aqueous solution of sucrates 
of Ca, Ba, Sr, K, Na (Hunton, 1837 ) 
Unacted upon by cane sugar +Aq (Glad- 
stone ) 

SI sol m cane sugar +Aq, from which it is 
pptd by (NH4)2S+Aq, but not by NH4OH, 
or K4FeC(5N6+Aq (Peschier ) 

Solubility of ItiOnHi, in sugar solutions 1 1 
of sugar solution of given sticngth dis- 
solves mg of I'f OfHf 




I e OflHs 



il 17 1° 

Ht 4 ) 

lit 7o® 

10 

1 4 

3 4 

b 1 

10 

2 1 

2 7 

^ 8 

50 

2 1 

1 0 

3 4 


{StolU /j Vii /udvcimd 1000 60 340 ) 


Not pptd from solutions by alkalies or 
alkali carbonates in presence of man> orgamc 
substances, as tartaric acid, sugar, etc 

Not pptd by NH4OH from solutions con- 
taining Na4P207 (Rose, Pogg 76 19 ) 

Not pptd by NH4OH in presence of Na 
citrate (Spiller ) 
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Soluble {a) By dialysis Solutions con- 
taining 1% can be concentrated somewhat, 
whereupon they gelatinise They also gela- 
tinise by cold, or addition of traces of H2SO4, 
alkahes, alkah carbonates or sulphates, or 
neutral salts, not, however, by HCl, HNOs, 
alcohol, or sugar (Graham, A 121 46 ) 
When a chi solution of a sohd orgamc acid, 
or an alkah, or salt is added to a dialysed 
solution of Fe206H6, a coagulum sol in H2O 
IS formed, but if the solutions are cone the 
separatmg coagulum is no longer sol in H2O 
(Athenstadt, C C 1871 832 ) 

(6) Pean St Gilles’ hydroxide^ or meta^ron 
hydroxide Sol m H2O Pptd from solution 
by traces of H2SO4, HCl, HNOa-j-Aq, and 
aSkahes, the ppt is insol m cold acids, but 
sol m pure H2O (Pean St Gilles, A ch (3) 
46 47) 

See also table by Krecke m the article on 
feme chloride 

Iron (Ferrofemc) hydroxide, Fe804, H2O (?) 
Sol m acids 
Pe804, 4H2O (Lefort ) 

Ferrous iodide, Fel2 

Very dehquescent Sol in H2O Solution 
decomp on evaporatmg 

+4H2O Very dehquescent, si sol m 
H2O, sol in ether (Jackson, Am Ch J 
1900,24 19) 

+5H2O Deliquescent Sol in alcohol 
Sol in sugar +Aq, and solution is much more 
stable than aqueous solution Easily sol in 
glycerme 

Insol m methylene iodide (Retgers, Z 
anorg 3 343 ) 

and -f-9H20 Very sol , pptd from 
aq solution (Volkmann, C C 1894, 
II 611 ) 

Feme iodide, Fela 

Has not been isolated Solution of I in 
Fel2+Aq in the molecular ratio of I Pel2 
probably contains FeR 
Very sol in liquid NHa (Franklin, Am 
Ch J 1898, 20 828 ) 

Ferrous mercuric iodide, Fel2, 2Hgl2-h6H20 
As the corresponding Mg salt (Duboin, 
C R 1907, 146 714 ) 

Ferrous iodide ammonia, Fel2, 6NH3 
Decomp by H2O (Jackson, Am Ch J 
1900, 24 27 ) 

Ferrous mercuric iodide 
Venr dehquescent Decomp by H2O, sol 
m HC2H3O2 or alcohol 

Iron molybdemde, FeMo2 
Attacked by HCl+Aq with difficultly 
Sol in hot cone H2SO4 (Steinacker ) 


Iron mtnde 

Easily decomp by H2O when finely p 
dered (Rossel, C R 1895, 121 942 ) 

FeoN Easily sol in HNO3, HCl, or H2{ )4 
-hAq Very slowly decomp byH20 (St 1- 
schmidt, Pogg 126 37 ) 

Sol m HCl with decomp , decomp > 
steam and by H2S at 200® (Fowler, C T 
1894,68 162) 

Fe6N2 Probably the same as the ab< e 
compound (Rogstadius, J pr 86 307 ) 

Ironmtrososulphantimonate, Fe4S(NO)6Sb i 
(Low, C C 1866 948 ) 

Does not exist, but was impure sodium i - 
roic^ramtrososulphide (Pawel, B 16 26C ) 

Iron nitrososulphides 

See Ferro^eiramtrososulphydnc acid a i 
Ferro/i^p^anitrososulphide, ammomum 
FesS6H2(NO)4 (Roussm, C R 46 224 
Fe8S8(NO)4+2H20 (Porezmsky, A 1 ► 

302) 

FeeS8(N0)i9-j-4H20 (Rosenberg, B \ 
312) , 

The compound to which the above formi a 
were given was impure, according to Pawel ( ► 
12 1407 and 1949, 16 2600), and contair 1 
more or less Na or NH4 Pawel considers t e 
substance as NH4 salt of ferro/iep^amtro - 
sulphydnc acid, which see 
FesSzNBOe+lJ^HgO Sol m H2O, alcoh , 
ether, CHCL, acetone and ethyl aceta 
Insol m benzene and hght petroleum (Mar , 
C R 1896, 122/ 138 ) 

Iron sodium mtrososulphide, 3Na2S, Fe2l , 
2NO 

(Roussm ) 

Na8Fe8S9(NO)i8 (Rosenberg) 

Correct formula is Na2S2(NO)4Fe2, sodiu i 
ferro^e^ramtrososulphide 

Iron mtrososulphocarbonate, Fe4S(NO)6CS2 
3H2O 

(Low, C C 1866 948 ) 

Correct formula is NaS3(NO)7Fe4+2H2* 
sodium ferro/iepianitrososulphide (Pawi 
B 16 2600 ) 

Ferrous oxide, FeO 

Insol m H2O Sol in acids 
Easih sol in HCl, and HNOs-l-Aq, near 
insol in H2SO4, even when heated (Tissai 
dier, C R 74 531 ) 

Feme oxide, Fe203 

Attacked by acids with difficulty, the moj 
so the higher it has been heated HCl-f A 
IS the best solvent, in which it is more quick! 
sol by long digestion at a gentle heat tha 
by boiling ('Fresenius ) 

Most easily sol in 16 pts of a mixture ( 

8 pts H2SO4 and 3 pts H2O (Mitscherlicl 
J pr 81 110) 
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Solubility of Pe203 in HF-f Aq at 25° 



Time 

G FeaOa in. 
10 cem of 
the solution 

N-HF 

4J^hrs 

21Ji 

45?^ 

0 1581 

0 2235 

0 2279 

0 5N-HF 

2H “ 

“ 

2ZH “ 
S6H “ 

0 0579 

0 0884 

0 1045 

0 1162 

0 25N~HF 

2J4 “ 

8H “ 
24M “ 
142H “ 

0 0180 

0 0345 

0 0475 

0 0534 

equal amts 
N-KF+N-HCl 

2M “ 

8H “ 
23% “ 

96 

264 “ 

0 1011 

0 1611 

0 1976 

0 2223 

0 2297 


(Deussen, Z anorg 1905, 44 414 ) 


Solubility of Fe203 in HCl+Aq at 25° 



Time 

G FeaOa in 
10 com of 
the solution 

N-HCl 

4% hrs 
21% “ 
45% “ 

0 0409 

0 1230 

0 2125 

0 5N-HC1 

2% “ 

8% “ 
23% “ 
56% “ 

0 0126 

0 0188 

0 0382 

0 0672 

0 25N-HC1 

2% “ 

8% “ 
24% “ 
142% “ 

0 0040 

0 0054 

0 0120 

0 0306 

equal vol 
N-HCl+N-Nal 

2% “ 

8% “ 
2i% “ 
72M “ 

215 “ 

0 0444 

0 0640 

0 0743 

0 0757 

0 0766 


(Deubscn, 1 c ) 


Solubility of I^e20j m N-oxahc acid at 25° 


1 ini( 

C I ( 2(.)3 in 10 rem of 

the solution 

IH hrs 

0 0310 


0 0790 

22 '' 

0 1960 

94 

0 2326 


(Deussen ) 


Absolutely insol in Br2+Aq (Balard ) 
Insol m hot NH4CH-Aq (Rose ) 

Insol inKOH+Aq (Cfhodnew, J pr 28 

222 ) 

Slowly sol in an aq solution of calcium 
hydrogen carbonate The velocity of the 
reaction may be much mcreased by the addi- 
tion of small amounts of alkali sulphate or 
CaS04 (Rohland, Z anal 1909, 48 629 ) 
Insol m benzomtrile (Naumann, B 1914, 
47 1370) 

Insol m acetone (Eidmann, C C 1899 , 
II 1014, Naumann, B 1904, 37 4329 ) 
Solubdity in (calcium sucrate+sugar) +Aq 
1 1 solution containing 418 6 g sugar and 
34 3 g CaO dissolves 6 26 g Fe208, 296 5 g 
sugar and 24 2 g CaO dissolves 4 71 g Pe208, 
174 4 g sugar and 14 1 g CaO dissolves 3 08 g 
FeaOs (Bodenbender, J B 1865 600 ) 


Solubility of Fe20s m sugar solutions 1 1 
of sugar solution of given strength dis- 
solves mg Fe203 


% Sugar 

mg FeaOa 

at 17 5® 

at 45® 

10 

1 4 

2 0 

30 

1 4 


50 

0 8 

1 1 


(Stolle, Z Ver Zuckennd, 1900, 60 340 ) 


Calained 


Solubility of calcmed Fe208 m acids at 25° 


Acid 

1 ime 

g FeaOa in 

10 cem of the 
solution 

N-HF 

4H hrs 

0 0889 


43% “ 

0 2035 


129% “ 

0 2194 

N-HCl 

4% “ 

0 0224 


43% “ 

0 1000 


139% “ 

0 1910 


(Deussen, Z anorg 1905, 44 413 ) 


See also Feme hydroxide 
Mm Hmiatile Rather oasilv sol in HCl 
-f-Aq, but not readily sol in other acids 

MetaiTon oxide 

See Feme hydroxides 

Ferrofemc oxide, 6FeO, Pe203 

FeO, Fe203 =Fe304 With insufficient HCl 
d-Aq for complete solution, FeO is dissolved 
and Fe O3 left (Berzelius ) 

Insol m HN03+Aq at the ordinary tem- 
perature (Millon ) 

Insol m acetone (Naumann, B 1904, 37 
4329) 
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Solubility of Fe204 in sugar solutions 1 1 of 
sugar solution of given strength dissolves 
mg Fe04 

% Sugar 


mg Fe804 


at 17 6® 

at 45® 

at 75® 

10 

10 3 

10 3 

12 4 

30 

12 4 

10 3 

12 4 

50 

14 5 

10 3 

14 5 


(Stolle, Z Ver Zuckennd 1900, 60 340 ) 


Insol m HNOa, but sol 


Mm Magnetite 
in hot HCl+Aq 

Iron zinc oxide, Ee203, ZnO 

See Femte, zmc 

Feme oxybromide 

Basic feme bromides containmg three 
eqmvalents, or less, of base to one of acid 
may be obtained dissolved m H2O (Ordway, 
Am J Sci (2) 26 202 ) 

The most basic soluble compound obtained 
^ three months' digestion of FesOeHe with 
Fe2Br6-f-Aq, is Fe2Br3, 14Fe20s (B4champ ) 

Feme oxychlondes 

(a) Soluble Fe206H6 dissolves m FeaCled- 
Aq By digestmg until the acid reaction of 
the chlonde has disappeared a solution of 
FeaCle, 2Fe203 is obtained (Pettenkofer, 
Report (2) 41 289 ) 

By digestmg for several days m the cold, 
F-eaClsjSFeaOs is obtained, and stiU more basic 
compounds by further addition of FeaOeHs 
When the solution contams FeaCle, 12Fe203 it 
gelatmises, but still dissolves completely m 
H2O The most basic soluble compound is 
FeaCle, 20Fe203 (B^champ, A ch (3) 67 
296 ) 

If the digestion is carried on several weeks, 
a solution contammg FeaCle, 23Fe203 is ob- 
tained, this can be boiled and diluted with- 
out pptn , but FeaOeHe is precipitated by the 
addition of very many salts (Ordway, Sill 
Am J (2) 26 197) 

Solutions contammg 10 or less molecules 
FeaOs to 1 mol FeaCle can be dried without 
the oxychloride becoming insoluble (Ord- 
way ) 

The above solutions do not become cloudy 
by boiling or diluting (Phillips ) 

A very dil solution of FeaCle, lOFeaOs re- 
mains clear after protracted boiling, and may 
be boiled without decomp even when FeaCle, 
20Fe2Os IS present (B^champ ) 

HNO3, and HCl+Aq form precipitates m 
the above solutions, which are sol on addition 
of more HaO H2S04-f Aq forms a precipi- 
tate msol inHaO (Bdehamp) 

FeaCle, QFeaOs is easily sol in HaO, weak 
alcohol, and glycenne, but solutions are pptd 
by small amts of H2SO4, M2SO4, citric or 


tartaric acids, or a few drops of HCl, 
HNOa-f Aq (Jeannel, C R 46 799 ) 
Solutions containing 5 mols FeaOs to 1 n 
FeaCle are completely precipitated by KaS 
Na2S04, MgS04, KNO3, NaNOs, Zn(NO 
KCl, NaCl, NH4CI, CaCla, MgCla, Zni 
KBr, or KSCN (B4champ ) 

Ba(N08)2 does not precipitate solutione 
less than 18-20 FeaOs to 1 FeaCle 
Pb(N08)2 or Pb(C2H302)2 do not prec 
tate solutions contammg the compoi 
FeaCle, l^Fe^Os, but a mixture of the i 
salts causes complete precipitation 
Solution has been obtamed containmg 
FeaOs to 1 FeCle, probably owmg to a forr 
tion of soluble colloidal FeaOs (Magmer 
la Source, C R 90 1352 ) 

Solubility determinations m the syst 
FeaOs, HCl and HaO, show that at 25° 
defimte basic chloride is formed, but that 
stable sohd phase is one of a series of sc 
solutions contammg FeaOs, HCl and H 
(Cameron, J phys Chem 1907, 11 694 ) 
Insoluble FeoCk OFeaOs+OHaO 

(1) By exposing FeCla+Aq to air Im 
m H2O si sol m HCl+Aq (Wittstem ) 

(2) From FeCla+Aq and HNO3 Im 
m HaO, and si sol m HCl+Aq (B^cham 

2Fe2Cl6, 25Fe208+41H20 Insol in H 
(B6champ ) 

FeaCle^ 2Fe208+3H20 Decomp by H 
with residue of FeaOs, si sol in dil aci 
(Rousseau, C R 110 1032 ) 

FeaCle, SFeaOs As above (Rousse 
C R 113 542) 

Feme oxyflucnde, SFeaOs, 2PeF3+4H20 
Ppt (Scheurer-Kestner ) 

Feme oxysulphide, FeaOs, SFeaSa 
(Rammelsberg ) 

Iron phosphide, FeP 

Very slowly (Freese), not (Hvoslef, A H 
99) sol in hot HCl+Aq Still more insol 
dll H2S04+Aq (Freese ) 

Slowly sol in HNOs+Aq, and easily = 
m aqua regia (Struve ) 

Insol in ammonum citrate +Aq, si s 
m HCl (Dennis, J Am Chem Soc 18' 
16 483) 

FeaP Slowly but completely sol in H< 
or dll H2S04+Aq Sol in hot cone HaSi 
m HNO3, and in aqua regia (I reese, Po! 
132 225) 

Insol in all acids except m a mixtuie 
HNO3 and HF (Maronneau, C R 19( 
130 657) 

Fe3P4 Very slowly sol in hot cone HC] 
Aq 0 1 g dissolves by 4 days’ heating w] 
HCl+Aq, 0 3 g dissolves in hot cone HaS 
m Ipg hours, 0 4 g m2 hours in HN03+^ 
Qmte easily sol m aqua regia on warmn 
(Freese ) 

FeaPa Insol in HCl, HNO3 and aq 
regia Sol m potassium hypobromite so 


)r 
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tion (Granger, Bull Soc 1896, ( 3 ) 16 
1086) 

Fe 4 p 3 Very slowly sol m boxhng HC1-|- 
Aq Easily sol in HNO 3 or aqua regia 
(Struve, J B 1860 77 ) 

Mixture (Freese, Pogg 132 225 ) 

Almost insol m aqua regia Sol m fused 
alkali (Granger ) 

FesP Nearly insol m dil acids, rapidly 
sol in HNO 3 or aqua regia, decomp by cone 
HCl, or EOH+Aq (Schneider, J B 1886 
2026) 

Of the mne iron phosphides described the 
constitution has been estabhshed for only 
two, FesP and Fe 2 P 
FesP Sol in cone HCl 
Fe 2 P Sol in hot aqua regia Insol in 
other acids (Le Chatelier, C R 1909, 149 
709) 

Iron selemde, Fe 2 Se 

Not attacked by HNO 3 or acetic acid SI 
attacked by cone HCl Readily attacked 
by aqua regia Sol in HF (Vigouroux, 
C R 1905, 141 829 ) 

FeSe+ojHsO Sol in HCl, HNO3, or 

HC 2 H 302 +Aq Insol in alkahes, or (NH 4 ) 2 S 
+Aq (Reeb, J Pharm (4) 9 173 ) 

Fe 2 Se 3 Sol mdil HCl, orHNOs-f-Aqwith 
evolution of H Se Sol m cone HNOs+Aq 
(Little, A 112 211 ) 

Fe 3 Se 4 Decomp by fuming HNO3 

(Fonzes-Diacon, C R 1900, 130 1711) 
FeySes Decomp by fuming HNO3 

(Fonzes-Diacon, C R 1900, 130 1711 ) 

FeSe 2 Insol m cone HCl, decomp by 
fuming HNO 3 (Fonzes-Diacon, C R 1900, 
130 1711) 

Iron silicide, Fe 4 bi 

Difficultly sol in HCl-f-Aq, easily sol even 
in dll HF+Aq (Hahn, A 129 57 ) 

ho^Si Not easily sol in cone HCl and 
HNO3 but readily sol in HI (Moissan, 
C R 1S05, 121 02^ ) 

IC 10 S 19 Sol in hot HCl+Aq only when 
me 1 (Hahn ) 

] \ by cone HI or H 2 SO 4 

(H dm ) 

Sol m (old HI (de Chalmot, Am Ch J 
1897,19 121) 

Fxistdicc (iiKstioned by louvo, (Bull Soc 
1901, 25 290-291) 

hcjSi Sol m HI ind in fusc'd KNO3 md 
KNaCOj (d( Chalmot, ) Am Chem Soc 
1895, 17 924 ) 

Iron s( msulphide, I ( 2 S 

Sol m dll acids with decomposition (Arf- 
vedson, Pogg 1 72 ) 

Ferrous sulphide, FeS 

Decomp by dil acids, with evolution of 
H 2 S and without separation of S, except with 
HNOs+Aq 


+rcH20 SI sol in H 2 O, especially if hot 
(Berzehus ) 

1 1 H 2 O dissolves 70 1 X 10 moles FeS at 
18® (Weigel, Z phys Ch 1907, 68 294 ) 
Very violently decomp , even by dil acids 
Sol in H2S08+Aq Insol m HoS, or (NH 4 ) 2 S 
+Aq SI sol m Na 2 S, or K 2 S+Aq Sol m 
NaoS or K 2 S +Aq (de Komnek, Z angew 
Ch 1891 204) 

Insol m NH 4 NOS, or NH 4 C 1 +Aq (Brett ) 
Not completely pptd m presence of Na cit- 
rate (Spiller ) 

Contrary to assertion of Persoz, it can be 
nearly completely pptd m presence of 
Na 4 p 207 by (NH 4 ) 2 S+Aq (Rose, Pogg 76 
18) 


Sol m alkali sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
and -stannates (Storch, B 16 2015 ) 

Sol m KCN+Aq 

Insol m hquid NH 3 (Franklm, Am Ch 
J 1898,20 828) 

Insol in methyl acetate (Naumann, B 


1909,42 3790) 


Solubility of FeS in sugar solutions 1 1 
sugar of given strength dissolves mg FeS 


% Sugar 

mg FeS 

at 1" 5® 

at 45 

at 75® 

10 

3 8 

3 8 

5 3 

30 

7 1 

9 1 

7 2 

50 

9 9 

19 8 

9 1 


(Stolle, Z Ver Zuckeiind 1900,60 300) 


Colloidal — ^A very dilute solution has been 
obtained which coagulated very readily 
(Winssinger, Bull Soc (2) 49 452 ) 


Ferric sulphide, Fei&s 

Decomp by dil HCl, or H 2 S 04 +Aq with 
evolution of H 2 S, Ic ivmg a residue of FeS 2 
+ IP 2 H 0 O Sol in NH 40 H+Aq, also in 
alcoholic ammonia SI sol in (NH 4 ) 2 S+very 
dll Na>S 20 j+Aq (Phipson, C N 30 139) 


Iron f/isulphide, I c S 

Insol 111 dll HCl, 01 H SOi+Aq Decomp 
by HNO 3 or iqu i k gi i with s( parition of S 
Insol m i 10% solution of ilkali sulplude 
Min Pip lie Marcnsite Sol m a mixtmc 
of Na S md NaOH+Aq Na S+Aq, or mix- 
ture of Na 2 S md NaSH+Aq, insol in cold 
NaSH+Aq Mai cisitc is moie easily sol m 
above than pyiito (Bcckoi, Sill Am J (3) 
33 199 ) 

Ferrofemc sulphide, FesSa or I otSs 

Mm PyrrhotiLe Sol in dil icids with a 
residue of S Extremely slowly sol m a 10 % 
solution of alkali sulphides (Torroil, C R 
69 1360) 
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Eton (ferrous) mcfcel sulphide, 2FeS, NiS 
Mm Pentlandite 

Ferrous phosphorus sulphide, FeS, P2S 
(Berzelius ) 

2FeS, P2S3 Slowly decomp by H2O In- 
sol m boilmg HCl+Aq, decomp by aqua 
regia (Berzelius, A 46 256 ) 

Iron potassium sulphide (potassium sulpho- 
femte), K2Fe2S4=K2S, Fe2Ss 
Insol m cold or hot H2O Violently at- 
tacked by dll acids Not decomp by boiImg 
with alkahes, alkali carbonates, or sulphidesH- 
Aq Decomp by KCN, or Na2S20s+Aq 
(Preis, J pr 107 16 ) 

K2S, 2PeS (Schneider, Pogg 136 460 ) 

Iron silver sulphide (silver sulphofemte), 
Ag2S, Fe2Ss 

Not attacked by dil HCl+Aq, decomp by 
cone HCl+Aq (Schneider ) 

2Ag2S, FeS2 (Schneider, Pogg 138 305 ) 
Ag2S, 3FeS, F^2 Mm Sternberg%te De- 
comp by aqua regia 

Iron sodium sulphide (sodium sulphofemte), 
N a2F 628 4 + 4H2O 

Insol in HoO Decomp by verj dil acids 
(Schneider, Pogg 138 302 ) 

>phosphide, Fe2PS<! 
i by acids at 100® Decomp by 
boilmg NaOH+Aq (Ferrand, A ch 1899, 
(7) 17 410 ) 

Ferrous tellunde, FeTe 

Insol m H2O, sol m acids (Fabre, C R 
106 277) 

Kermes 

See Antimony insulphide 

“ Knallplatin compounds 
See Fulmmoplatinum compounds 


Kr3^ton, Kr 


Absorption by H2O at t° 


t® 

Coefficieat of absorption clet by two 
series of experiment 

0 

0 1249 

0 1166 

10 

0 0965 

0 0877 

20 

0 0788 

0 0670 

30 

0 0762 

0 0597 

40 1 

0 0740 

0 0561 

50 

0 0823 

0 0610 


(Antropoff, Roy Soc Proc 1910, 83 A 480 ) 


Lanthanic acid 

Barium weiolanthanate, Ba(H9LaBOi6)2 
(BaskerviUe, J Am Chem Soc 1904, 2 
79) 

Lithium weialanthanate, LiH9LaBO:5+2H2( 
(Baskerville ) 

Potassium mefalanthanate, KHgLaBOis 
I5H2O 

Decomp by H2O (Baskerville ) 

Sodium me^alanthanate, NaH9La60i5+ 
4H2O 

Almost msol m H2O, but decomp by 1 
(Baskerville ) 

IXsodium ]^e^ralanthanate, Na2La407 
Insol m H2O (Baskerville ) 

Lanthamcotungstic acid 

Ammomum lanthamcotungstate, 2(NH4)20, 
La20s, lOWOs+lOHoO 
Ppt Insol in H2O (E F Smith, J Air 
Chem Soc 1904, 26 1481 ) 

Barium lanthamcotungstate, 6BaO, La O3, 
I6WO3+I6H2O 
Ppt (E F Smith ) 

Silver lanthamcotungstate, 5Ag20, LuiOa, 
I6WO3+4H2O 

Very msol in H2O (E F Smith ) 

Lanthanum, La 

Slowly dieqomp cold, rapidly hot 11 O Noi 
attacked by cold cone H2SO4, but eneigct 
ically by cold cone HNOa+Aq bol jn dil 
acids (HiUebrand and Nortdn, Po^f^ 166 
633 ) 

Lanthanum bromide, LaBr3+7H () 

Easily sol in H2O Not voiy sol in ib 
solute alcohol Insol m ether (Clcvo, Sv 
V A H Bih 2 No 7) 

Lanthanum mckel bromide, 2LaBra, iNiBi + 
I8H2O 

Deliquescent (Frerichs and Smith, A 
191 355) 

Lanthanum zinc bromide, 21 aBrs, dZnJir + 
36H2O 

Very deliquescent (F and S ) 

Lanthanum carbide, LaC2 1 

Decomp by H2O and dil acids (Petters- 
son, B 1895, 28 2422 ) 

Sol m cone H2SO4 and dil acids, msol m 
cone HNO3 
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Sol m fused oxidizing agents, decomp by 
H 2 O at ordinary temps (Moissan, C R 
1896, 123 149 ) 


Lanthaniun oxybromide, LaOBr 
Ppt (Frenchs and Smith ) 


Lantbantim chloride, LaCL 

Anhydrom Deliquescent (Hermann ) 
Insol in acetone (Naumann, B 1904, 37 
329 ) 

+ 7 J^H 20 Not deliquescent (Zschiesche) 
Easily sol in alcohol (Hermann ) 

Lanthanum mercuric chlonde, 2 LaCl 3 , HgCL 
+«/aH20 

Not dehquescent Very sol m H 2 O 
(Marignac, Ann Mm (5) 16 272 ) 


Lanthanum oxychlonde, 3 La 208 , 2 LaCls 
Insol m H 2 O Difficultly and slowly sol 
m HCl, or HNOs+^q (Hermann ) 

LaOCl Boihng HoO dissolves only traces 
(Frerichs and Smith ) 

Lanthanum sulphide, La 2 S 3 
Decomp by HoO and acids (Didier ) 

Lanthanum disulphide, LaS 2 
Decomp by heat (Biltz, Z anorg 1911, 
71 435) 


Lanthanum stanmc chlonde 
See Chlorostannate, lanthanum 

Lanthanum fluonde, LaFsH — ^H 20 

Precipitate SI sol in HCl+Aq (Cleve ) 

Lanthanum hydrogen fluonde, 2 LaF 3 , SHF 
Precipitate (Frerichs and Smith, A 191 
355 ) 

Does not exist (Cleve, B 11 910 ) 

Lanthanum hydnde, La 2 H 3 

Decomp by dil acids (Wmkler, B 24 
1966 ) 

LaHs Decomp by H 2 O Sol in acids 
with evolution of H 2 Decomp by alkahs 
(Muthmann, A 1902, 326 266 ) 


Lanthanum hydroxide, La 206 He 

Insol in H O, easily sol in acids, insol m 
KOH, 01 NaOH+Aq 

Sol in citric acid (Baskemlle, J Am 
Chorn Soc 1904, 26 49 ) 


Lanthanum zmc iodide, 2 Lal 3 , 3Znl2-|-27H20 
Vci> sol in H 2 O (Lrcnchs and Smith, A 
191 ^ 5 S ) 


Lanthanum nitride, LaN 

Dcfoinp by II 2 O with evolution of NH 3 
Sol in iniiK 1 il Kids Decomp by alkali 
( IVI iitliiu inn, A 1902,326 275 ) 


Lanthanum oxide, Li 20 { 

V isil> sol , (V<n whin ignited, in mineral, 
ind uitic Kids fllirmann) 

Sol in boiling (oiu NJLCIH-Aq (Mos- 
indi r ) 

Sol inioldionc NH^NOa+Aq (Damour 
ind Dovilh ) * j n 

Insol in (NH,) C()i+Aq (Mosander) 
Insol in icitoni (Naum inn, B 1904,37 
4 U9 ) 


Lanthanum ix roxide, T a<iOo 

Sol m irCl, 112804 , HNO 3 , andHCaHaOs^ 
with dccoinp (Cleve, Bull Soc (2) 43 


199 ) 

I i Ofi+a^IIzO Unstable 
H S 04 +Aq with decomp 
inorg 1899, 21 71 ) 


Sol in dll 
(Melikoff, Z 


Lead, Pb 

Lead in contact with H O and air free from. COs 
gives a solution of PbO ■which turns htmus blue and 
turmeric red and is turned bro'wn with H 2 S 
H 2 O which has been boiled does not dissolve Pb if 
there is no access of air When shaken up -with air it 
dissolves 0 01 to 0 008% PbO in 2 hours Pure spring 
water containing 1 % grams salts m 2 pounds H O and 
no CO when conducted though a lead pipe 150 feet 
long dissolves so much lead that it turns brown -with 
H 2 S (Yorke Phil Mag J 6 82) 

CO 2 or small amts of salts pre\ ent the solution of 
Pb 1 vol H O -with % vol CO dissoK es only a tracer 
of Pb ^rmg H 2 O containing m 10 poimds 1 21 
grains NaCl and CaCl and 6 4 grains CaCOs dissolved 
in CO 2 does not dissoh e lead (Yorke ) 

If the amt of salts m solution equals the amt of 
H 2 O and especially if thej are carbonates verj shght 
amts of Pb are dissolved (Chnstison Phil Mag J 
21 158) 

CaCOs dissolved m CO 2 water decreases the solu 
bility of Pb more than anj other salt 

Distilled H O quietlj standing in a closed flask with 
lead and air free from CO deposits white flocks of 
Pb02H2 and dissolves Tuitru pt PbO The solution has 
an alkaline reaction (\ tionsdorff Pogg 41 305 ) 
Water of 3 hardness does not take up enough Pb to 
become injurious (Clarke J B 1856 608 ) 

Soluble carbonates increase the solubility of Pb m 
H O (Nevins C C 1861 608) especiallj (NH 4 ) CO 3 . 
(Bottger ) , T,, 

Presence of H SOj decreases the solubihtj of Pb 
(Horsford Chera Gaz 1849 247 ) 

H O contaimng K SOi takes up onh a trace of Pb 
(Wetzlar Schw J 64 324 ) 

Presence of sulphates diminishes (Chnstison) does 
not dimmish (Graham Miller and Hoffmann) the 
action of H O on Pb . , , , 

Cab04 protects Pb but it is attacked bj much 
MgSOi (Ne\ms) 

NaCl + A.q dissolves onU a trace of Pb 

Dt n H O IS not sufficient to pre- 
vent the in HO n . ..I 

Presence of chlorides increases th( < ul (Ora 

ham Miller and Hoffmann \eMns ) 

H O contunint KNOj does not corrode Pb _ 

Nitrates hinder the action of H O (^ Bonsdora ) 
Nitrates increase the action of H 0 (Graham Miller 
and Hoffman ) Nitrates ha\ e no influence (Kerstmg ) 

10 lbs of H O dissolved the following amts 
from Pb pipes m 24 hours if distilled H 2 O + 
1 % Na 2 COs, 0 38 grain Pb, if Duna ^ater. 
0 19 gram Pb, if canal water, 0 15 gram Pl^ u 
distilled H,OH-iro NH^NOa, 016 grfia Pb. 
if hard well water, 0 04 gram Pb , if ^stilled 
H20+1% KNO3, 0 01 gram Pb (Kerstmg, 

Dmgl 169 183 ) _ . ^ 1 ^ 

200 1 Manchester dnnkmg water dissolvea 
2 094 g from 1 sq metre Pb m 8 weeks, 9 1 
well water dissolved 1 477 g from 1 sq metre 
Pb m 8 weeks, 11 1 distilled H 2 O contammg 
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are dissolved 110 003 g from 1 sq metre Pb 
m 8 weeks, distilled H 2 O free from air dis- 
solved 1 829 g from 1 sq metre Pb m 8 
weeks, sea water dissolved 0 038 g from 1 sq 
metre Pb m 8 weeks (Calvert and Johnson, 
C N 16 171) 

A lead pipe taken up m Pans, which had 
been exposed to action of ordinary H 2 O for 
200 years, was found perfectly smooth and 
uncorroded (Belgrand, CRT? 1055 ) 

Pb IS attacked by all waters, hard or soft, 
even highly calcareous water dissolves some 
lead (Mayengon and Bergeret, C R 78 484 ) 
Pure distilled H 2 O does not act on Pb, but 
extremely small quantities of NHg, HNOg, 
etc cause an action, but for this action on Pb 
the presence of air and CO 2 is also required 
(Stallman, Dmgl 180 366 ) 

100 ccm distilled H 2 O dissolved 3 mg from 
11 8 sq cm lead m one we^ when air with- 
out CO 2 was passed through the solution 8 
mg were dissolved when the air contained 
CO 2 (Wagner, Dmgl 221 260 ) 

Action of dll salt solutions on lead In 500 
ccm of the solutions containing salt, bnght 
sheets of lead of 5600 sq metres^ surface were 
so suspended that the hqmd reached all parts 
of the metal without hmdrance, and the amts 
dissolved determined after 24, 48, and 72 
hours of action 


Salt 

Grammes 
salt per 
litre 

Dissolved Pb m mg 
per litre 

after 24 48 72 hrs 

NH4NO3 

0 020 

13 0 


25 

cc 

0 040 

15 0 


32 

IC 

0 080 

15 0 



i 

'KNOs+ 

1 

ro 020 




1 

. NaNOs 

1 

10 050 

2 0 

2 0 


( 

^KN08+ 

J 

[ 0 040 




1 

1 

]Sra 2 S 04 

1 

10 212 

0 8 

1 0 


J 

^KN 03 + 

J 

ro 045 




1 

KaCOs 

1 

10 308 



0 3 

J 

^ KN 03 + 

J 

ro 070 





1 K2SO4 

I 

‘ 0 504 



0 5 

CaSOi 

0 252 

0 4 


0 8 


0 408 

0 4 

1 0 


KsCOs 

0 310 



0 2 

ff 

0 516 



0 2 

CaClz 

0 250 

0 5 

0 5 

0 5 

11 

0 510 

0 3 


0 4 

Na2S04 

0 200 



0 8 

cc 

0 400 



0 5 


rNH4N03+ 

J 

ro 020 


1 



1 CaCla 


10 060 



1 8 


NH4NO3+ 

1 

[0 020 





K3CO3+ 


0 100 



0 4 


[ Na2S04 


1 0 200 





Na2S04+ 


[0 200 





K3CO3+ 


0 040 



0 1 


CaCL 


0 100 





Vater from L Katrine 

1 0 

1 0 

1 5 

Distilled water 


2 0 

2 0 

3 0 


(Mmr, C N 26 294) 


Action of salt solutions on 11 8 sq cm Pb 
m one week while air either with or without 
CO 2 was passed through the solution 
Solubihty of Pb in salt solutions 


100 ccm solutions contammg the given amts 
salts dissolve Pb m mg — 


Salt 

g salt in 
100 ccm 

mg Pb dissolved 

without CO 2 

with CO 

KCl 

0 5 

21 

12 

NaCl 

0 5 

21 

12 

NH 4 CI 

1 0 

12 

5 

MgCls 

0 83 

20 

35 

K 2 SO 4 

1 0 

0 

0 

KNOs 

1 0 

14 

20 

NaaCOs 

1 0 

0 


NaOH 

0 923 

430 


CaOaHa 

Saturated 

137 



(Wagner, Dmgl 221 260 ) 


Solubihty of Pb in salt solutions 
25 sq cm were acted upon by a solution 
contammg 0 2 g salt m a litre for 21 days 
Three senes of expenments were earned on 
I In corked flasks II In beakers covered 
with porous paper, diameter of mouth of 
beaker == 11 5 cm III In basms covered with 
porous paper, diameter of mouth of basin = 
14 5 cm IV In corked flasks with constant 
current of air V In beal^.ers half filled and 
covered with porous paper, the lead being 
suspended so that equd amts of surface were 
above and beneath the hquid 
The amts m mgs of Pb dissolved were as 
follows — 


Salt used 

I 

ri 

III 

rv 

V 

NH4NO3 

1 

S 

4 

0 

16 

0 





KNO3 

1 

6 

0 

5 

6 

0 

1 

5 



CaCl 2 

3 

0 

2 

8 

5 

5 

d 

5 


5 

(NH 4 ) 2 S 04 

0 

7 

1 

3 

16 

0 

5 

0 

2 

5 

K2CO3 

0 

3 

0 

3 

0 

7 

0 

() 

0 

3 

Dist H 2 O 

1 

5 

0 

8 

4 

2 

2 

0 




(Muir, Chem Soo 36 b()0 ) 


HiO sat with CO dissolvib 0 012 Pb to 
a litre in 3 days (M iriis, C H 77 1 ^>20 ) 
Action of H O ( Ii II g( d with CO und( 1 7()0 
mm pressure on Pb i mg of Pb w(i( dis 
solved poi liti( in 24 hours, ind th( init w is 
not inci eased by fuit hoi iction I h( iddition 
of 100 mg K 2 COi -|-20 mg Nlf 4 NOT to ilitie 
pi evented all xction 

Action of H 2 O chirged with CO umhi (> 
atmos piessure on Pb 

14 8 mg wiie dissolved per 1 in 24 hours, 
and 24 mg pei 1 m 48 hours 

Action of various salt solutions added to 
above solution of CO were as follows — 
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mg salt 
per 1 

mg Pb dxssohed 

after after 

24 hrs 48 hrs 

KaCOs 

80 

13 2 

32 0 

KaCOs 

160 


6 0 

CaCla 

160 

32 0 

44 0 

NH4N08 

16 

5 0 


NH4N08 

40 

10 0 

35 0 

Distilled H 2 O 


14 8 

24 0 


(Muir, C N 33 125 ) 


The corrosion of Pb by ordinary distilled 
H 2 O depends upon the presence of CO 2 and 0 
If the dissolved CO 2 is double the amt of the 
dissolved the action is most energetic 
When CO 2 IS wholly absent and 0 present, 
the action is very shght, and when the H 2 O 
contains 13 ^ or more vol % CO 2 with normal 
amt of oxygen, there is no visible corrosion 
Pure distiU^ H 0 containing neither 0 nor 
CO 2 has no action on Pb In the above cases 
the greater part of the Pb remams in the 
form of a white ppt or crust on the Pb, but 
m the case where 0 and CO 2 are both present 
m the ratio of 1 2, very small amts of Pb 
go into solution in a few days, the amt , how- 
ever, diminishes on standmg As the amt of 
CO 2 increases, the amt of Pb dissolved in the 
H 2 O also increases 

NH4OH alone does not protect Pb from 
corrosion, but when m combination with CO 2 
the action is much dimimshed 

Ca02H2, and NaOH+Aq attack Pb much 
more actively in absence of CO and presence 
of air In absence of dissolved 0 neither 
Ca02H2 nor NaOH attacks Pb 

Na 2 C 02 -l-Aq in absence of CO 2 attacks Pb 
slightly, but NaHCOs-h A.q has not the slight- 
est action 

CaH 2 (C 03 ) 2 H-Aq also has not the slightest 
action on Pb, ind the piesence of CaCOs and 
CO wholly pr( vents H 2 O attacking Pb 
Cah 04 +Aq m pn scnce of air forms a crust 
on Pb, but no Pb is found m solution, but if 
air IS exclude d thci c is no visible iction Pres- 
ence of CO 2 causes i stiong cenrosive action 
H O cont lining CabOd and Call 2 (C 03 ) 
docs not itt ick Pb 

Ihe ibovc reactions ire not m the Icist 
altoied by the pie sene e of moelei itc lints e)f 
nitiates, chleirides, e)r ammonium, or organic 
compounds, but ammonium salts in excess 
have a stiong sedve nt ae tion on Pb (Muller, 
I pr (2) 36 S17 ) 

See also an oxte nded repeirt of the action of 
H 2 O on Pb m xde to the Water Committee of 
Hudelersficld, England, in ISSb, by Messrs 
Crookes, Odlmg, and iidy 

Very extendeel researches are published by 
Cornelley and Frew (Jour Soc Chem Ind 7 
15), of which only the general conclusions can 
be given here 


The action of slaked lime, limestone, sand 
calcium sihcate, mortar, etc , was tested The 
results were as follows — 

1 In nearly all cases the corrosion is greater 
with free exposure to the air than when air is 
excluded The difference is especially great 
m those cases where the greatest action on the 
lead takes place Aluminum hydroxide and 
blue clay form exceptions, and exert a greater 
corrosive action when air is excluded In the 
case of CaCOs, old mortar, CaSiOs, or a mix- 
ture of CaCOs and Ca 02 H 2 , the exclusion or 
presence of air makes no appreciable differ- 
ence 

KNO 3 + Aq shows a peculiar behaviour In 
the presence of air it acts nearly as much on 
the Pb as pure H 2 O, but when air is excluded 
it exerts nearly as much retardmg action as 
CaSiOs 

2 In the presence of air the action of H 2 O 
on Pb IS considerably mcreased by the pres- 
ence of NH 4 NO 8 or Ca 02 H 4 , with exclusion of 
air, by CaS 04 , also by a mixture of Ca 02 H 2 
and sand All the other mvestigated sub- 
stances, even KNO3, hmder the action of H 2 O 
on Pb either with or without exclusion of air 

3 Ca 02 H 2 +Aq exerts in all cases a much 
greater corrosive action than pure H 0, and 
although this action is dimimshed by sand 
yet fresh mortar very quickly destroys lead 
pipes when m contact therewith Old mortar, 
on the other hand, and also CaSiOs and 
CaCOs, have a protective action 

4 The fact is ve^ important that sand, 
CaCOs, old mortar, CaSiOs, and a mixture of 
sand and CaCOs afford considerable protec- 
tion to lead against H 2 O A mixture of lime- 
stone and sandstone has more effect than the 
two substances separately 

5 CaSiOs totally prevents the corrosive 
action of KNO 3 and NH4NO3, so that the 
lead is not attacked by solutions of those salts 
any more than by H 2 O containing CaSiOs 
alone Sand, and a mixture of sand and 
CaCOs have a similai effect, but not to such 
i degree 

6 Lhc protective influence of CaCOs does 
not appear to depend on the piesence of CO2 
and the formation of CaH 2 (C 03)2 

7 MgCOs prevents the corrosion of Pb as 
much isCaSiOs (Carncllcy ind Irew, Jour 
Soc Chem Ind 7 15 ) 

Pb in contact with Zn 01 he is piotected 
theicby fiom the solvent aetion of H O, and 
m fict the action is nonly null Sn, on the 
other hind, inci eases the action ihis is of 
impoitaiice in regaid to the use of tin-coated 
lead ])ipes 

ihe presence of C i s ilts dots not influence 
the action of the H 2 O on Pb, haid or soft H 0 
provided it containb CO 2 having i stiong 
corrosive action Removal of air fiom H 2 O 
diminishes the solvent action Simple filtra- 
tion will remove all Pb from H 2 O if suit- 
able filters are uscxl (Flogel, J B 1888 
2645) 
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Pure distilled H2O has strong corrosive 
action on Pb, which is very much weakened 
by addition of a solution of CaCOs in carbonic 
acid water, but the presence of sulphates in- 
crease the action Pb is not appreciably at- 
tacked by H2O in presence of chlorides alone, 


but very strongly when CaS04 is also present 
H2O containing CO2 also corrodes Pb The 
conclusion was drawn that the absence of ac- 
tion of H2O on Pb in lead pipes is due to the 
presence of traces of CaH2( 003)2 (Barbagha 
and Gucci, C C 1888 934 ) 


Solubihty in H2O containing various sohds in solution 


Water used 

Pts of lead per 100 000 

1 

2 

3 

4 

Water alone, unfiltered 

Water alone, filtered 

Water containing 0 049 g NaCl per 1 , unfiltered 
“ filtered 

Water containmg 0 49 g Na2S04 per 1 , unfiltered 

filtered 

8 19 

3 00 

1 36 

0 68 

3 41 

2 05 

12 98 

4 09 

2 73 

1 50 

6 83 

3 41 

8 19 

2 07 

0 68 

0 67 

2 05 

1 64 

4 09 

2 32 

4 04 

1 36 

1 84 

1 77 

CaHCOs+Aq containing 0 04 g CaO as carbonate per 1 
CaHCOs+Aq with NaCl 

CaHCOs-l-Aq with NaoS04 

CaS04+Aq containmg 0 095 g CaO as sulphate per 1 
CaS044'Aq with NaCl 

CaS04+Aq with Na2S04 

2 45 

2 05 

2 18 

6 83 
t 46 

4 78 

3 14 

3 41 

3 32 
fi 83 

6 57 

5 87 

2 63 

2 35 

2 05 

3 41 

3 51 

3 69 

5 70 

3 40 

3 16 

1 35 

1 50 

1 77 


Column 1 gives the numbers for distilled water free from air, column 2 for distilled water 
aerated by agitation with air, column 3 for water continuously aerated by passmg 1 litre 
of air through it per hour, column 4 for distilled water through which 1 litre of air and 400 
cc of CO2 were passed per hour throughout the experiment (Antony and Benelli, Gazz 
ch It 1896, 26, (2) 97 and 352 ) 


Almost insol m cold HCl-{-Aq, and only si 
Attacked when boilmg Completely sol in 
HNOs+Aq if not too cone , but presence of 
H2SO4 or HCl dimimshes the solvent power 
to a great extent (Rose ) 

Granulated Pb is si sol in cone HCl-f-Aq, 
addition of PtCU makes the action very ener- 
getic Dll HCl+Aq may also be used with 
PtCL (Millon, C R 21 49 ) 

HCl+Aq of 1 2 sp gr , with Pb, gives off 
H at ord temp , more abundantly when 
heated Evolution of H is hastened by plac 
mg Cu in contact with the Pb (btolba, J 
pr 94 113) 

Quickly decomp by hot HCl+Aq, slowly 
by cold (Sharpies, C N 60 126 ) 

Scarcely acted upon by boiling cone HCl-f- 
Aq 

Sol in aqua regia 

HNOa+Aq is the best solvent, but Pb is 
as good as insol in a mixture of HNOj and 
H0SO4 (BerzeliUh ) 

Not acted upon by very cone HNOj+Aq 
Pb IS only si attacked by HNO3 + Aq of any 
strength below 15° Above 15° it is most 
rapidly attacked by a rather weak acid 
(Montemartim, Gazz ch it 22 397 ) 

Action of H2SO4 on Pb 
H2SO4 of 1 842 sp gr dissolves 201 g from 
1 sq metre pure lead at ordmary temp 
(time^), and H2SO4 of 1 705 sp gr dissolves 
only 59 g 

Slight impurities in the lead lessen this 


solubihty (Calvert and Johnson, Chem Soc 

( 2 ) 1 66 ) 

Strongly attacked by 99 8% H2SO4 at ord 
temp with exclusion of air (Lunge, Dingl 
261 131) 

When 0 2 g pure Pb was heated with 50 
cem H2SO4 of 66° B there was no appreciable 
action below 175° At 230-250° all the Pb 
was suddenly converted into PbS04, which 
dissolved (Bauer, B 8 210 ) 

I^ead is slowly attacked by pure cold cone 
H2S04+Aq (99 78% H2SO4) J exd vessels 
which held the H2b04 were gradu illy de- 
stroyed by long standing (Napiei ind I it- 
lock, C N 42 114 ) 

H2b04-|-Aq (20%) does not evolve H unde r 
the same circumstances (btolba } 

Sol in HCiHsO^+Aq when in cont k t with 
the au 

Strong NH40H-|-Aq docs not dissolve 
litharge, but leid immersed m NH4()li-l-Aq 
3 days give s an ammonia solution 
0 0139% lead (Endcmann, Am Lh i 
1897, 19 892 ) 

Somewhat sol in NaCl-fAq (Reiehtlt, 
Dingl 172 155 ) 

NaCl-f-Aq attacks Pb at high temp 
(Lunge, I c ) 

Action of KCIO3 KCiOa+Aq (0 3% 
KCIO3) oxidised 64 31 g Pb from 1 sq mctie 
surface by boiling 7 hours, KClOa+Aq (25% 
KCIO3) oxidised 151 12 g under same condi- 
tions, and Ca(C10s)2, CaCL+Aq (20° Baume) 
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tions, and Ca(C108)2, CaCL+Aq (20® 
Baume), obtained by passing CI2 through 
Ca02H2+Aq, oxidised 437 70 g (Lunge and 
Deggeler, Jour Soc Chem Ind 4 31 ) 

Insol in liquid NH3 (Gore, Am Ch J 
1898, 20 828 ) 

Sol m a solution of K m hquid NH3 
(Kraus, J Am Chem Soc 1907, 29 1662 ) 
ccm oleic acid dissolves 0 0592 g Pb m 
6 days (Gates, J phys Chem 1911, 16 
143 ) 

Solubihty of Pb m petroleum 
If b -pt IS under 230®, only slightest trace 
IS dissolved m 4 months if 230-300®, 0 0026% 
in 4 months, if over 300®, 0 0244% m 4 months 
in 4 months, if over 300®, 0 0244% m 4 
months 


Solubihty of Pb in commercial oil of turpen- 
tine and resm oil 








in 14 days 

Fresh oil of 




turpentine 

Old oil of tur- 

15-20® 

si trace 

0 0722 

pentme 

Fresh oil of 

15-20 

0 0522 

0 1435 

turpentine 

Old oil of tur- 

100 

0 265 

0 715 

pentme 

Fresh oil of 

100 

0 982 

1 851 

turpentine 

Old oil of tur- 

130-150 

0 938 

2 045 

pentine 

130-150 

1 738 

4 083 

Fresh resm oil 

15-20 

trace 

0 024 

Old 

15-20 

0 073 

0 185 

Fresh “ 

100 

0 380 

0 880 

Old 

100 

1 190 

2 711 

Fresh 

130-150 

1 050 

2 065 

Old 

130-150 

2 208 

4 740 


(Fnglcr and Kncis, Dingl 263 193 ) 


Pb ' < itt ickcd by oil of turpentine 

(Am Cm in 4 289) 

Tli( f itty oils dissolve Pb in considerable 
amt (Mu id im, J B 1878 1169) 

Not ittuked l)y siigii-f-Aq (Klein and 
Bdg, C R 102 1176) 

Lead potassium amide 

aScc Potassium ammonoplumbite 

Lead azoimide, basic, PbO, PbNo 

Insol inHO (Wohl(i,B 1913,46 2054) 

Lead azoimide, PbNf 

Insol m cold H O , much less sol in boiling 
H O than PbCL 1 1 H 0 dissolves about ^ 
g PbNf hasilysol in warm HC2Ha02+Aq 
Insol in cone NH40H-|-Aq (Curtius, B 24 
3344 ) 


Lead bromide, PbBr2 

SI sol in cold, more easily in hot H2O, 
or m H2O containmg HCl, HNO3, or HC2H3O2 
(Lowig ) 

1 1 H2O dissolves 6 g PbBr2 at 10°, addi- 
tion of HBr causes a ppt which redissolves 
on further addition of HBr 1000 pts of a 
hquid containmg 720 pts HBr dissolve 550 g 
PbBro This solubihty mcreases by heatmg 
(Ditte, C R 92 718 ) 

1 1 H2O dissolves 26 28 miUimols PbBr2 
at 25 2° (von Ende, Z anorg 1901, 26 159) 


Solubihty m 100 g H2O at t° 


t® 

G PbBra 

0 

0 4554 

15 

0 7305 

25 

0 9744 

35 

1 3220 

45 

1 7467 

55 

2 1376 

65 

2 5736 

80 

3 3430 

96 

4 3613 

*100 

4 7510 


* By extrapolation 

(Lichty, J Am Chem Soc 1903, 26 474) 


SI sol mHsO 

8 34 X 10 ^ gram are dissolved in 1 hter of 
sat solution at 20° (Bottger, Z phys ch 
1903,46 603) 


Solubility of PbBr2 in HNOs+Aq at 25 2® 
S= solubihty m milhmols per litre 


HNO 3 normal 

s 

0 001 

39 ll 

0 01 

39 87 

0 051 

42 56 

0 04KNO,+ 


0 01 HNO3 

42 77 


(von I nde, Z anorg 1901, 26 162 ) 


Slowly sol m cold, easily m warm NH4CI, 
01 NICNOa+Aq (Wittstein ) 

Not pptd m picsence of Na citrate 
(Spillci ) 

Insol in H2O cont lining Pb(N03)2 (von 
hnd(,Z anorg 1901,26 159 ) 

Insol in bcnztnc (Iranchimont, B 16 
3S7 ) 

Moderately sol in liquid NH3 (Franklin, 
Am Ch J 1898, 20 828 ) 

Insol in bcnzonitrile (Naumann, B 
1914,47 H70) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Difficultly sol in acetone (Naumann, B 
1904, 37 4328 ) 

+3H2O (Ditte, I c ) 
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Lead hydrogen bromide, 5PbBr2, 2HBr-h 
IOH2O 

Sol inHBr+Aq (Ditte, C R 92 718) 

Lead magnesium bromide, PbBr2, 2MgBr2+ 
I6H2O 

Very deliquescent Decomp immediately 
by H2O or alcohol (Otto and Drewes, Arch 
Pharm 229 585 ) 

Lead potassium bromide (potassium bromo- 
plumbite, PbBr2, ICBr-}-H20 
(Remsen and Herty, Am Ch J 14 124 ) 
H2O (Wells, Sill Am J 146 129 ) 
PbBra, 2KBr Sol m a little H2O without 
decomp, but decomp by an excess with 
separation of PbBr2 (Lowig ) 

+H 0 (WeUs, SiU Am J 146 129 ) 
2PbBr2, KBr (WeUs ) 

Lead potassium perbromide, K8pb2Br8 + 
41120 

Decomp by H2O and alcohol (Wells, Z 
anorg 4 340) 

Lead rubidium bromide, PbBr2, 2RbBr+ 
JiH20 

(Wells, Sill Am J 146 34 ) 

OPKTir -RhT^r (Wells ) 

aide 

y ja.20 (Lowig ) 

rchlonde, PbBrCl=PbBr2, PbCL 

Can be recrystalhsed from H2O without 
decomp (lies, C N 43 216 ) 

SPbCL PbBr2 Sol in H2O with decomp 
Sol in HCl and m HBr Insol in cold al- 
cohol, si. sol in boiling alcohol (Thomas, 
C R 1899, 128 1235 ) 

Lead bromoiodide, PbBrI=PbBr2, Pbl2 
Decomp by H2O Cryst from a solution 
of Pbl2 m HBr (Gnssom and Thorp, Am 
Ch J 10 229) 

3PbBr2, Pbl2 Decomp byH20 (Thomas 
C R 1899, 128 1236 ) 

6PbBr2, Pbl2 (G and T ) 

Lead bromosulphide, PbBr2, PbS 

Properties as chlorosulphide (Parmentier ) 

Lead chloride, PbCl2 

Slowly sol m 135 pts H 2 O at 12 j and in a much 
smaller quantity of hot H 2 O (Bischof ) 

Sol in 30 pts cold and 22 pts hot H O (Wittstein ) 
Sol in 30 pts H 2 O at 18 7o (Abl ) 

100 pts H 2 O dissolve 4 59 pts PbCb at 1 j 5 (Urt s 
Diet ) 

100 pts H2O dissolve 0 9712 pt PbCL at 
20° (Fonn4nek, C C 1887 270 ) 

100 pts H2O dissolve 0 946 pt PbCL at 
17 7° (Bell, Chem Soc (2) 6 355 ) 

Sol in 105 2 pts H2O at 16 5° (Bell, C N 
16 69) 


100 pts H2O dissolve 0 8 pt PbCL at 0°, 
1 18 pts at 20°, 1 7 pts at 40°, 2 1 pts at 
55°, 3 1 pts at 80° (Ditte, C R 92 718 ) 

1 1 H2O dissolves 38 80 milhmols PbCL at 
25 2° (von Ende, Z anorg 1901, 26 148 ) 

9 61 X 10-^ gram are dissolved in 1 hfcer of 
sat solution at 20° (Eottger, Z phys ch 
1903,46 603) 


Solubihty in H2O 
100 g H2O dissolve g PbCL at t° 


t° 

G PbCl2 

0 

0 6728 

15 

0 9090 

25 

1 0842 

35 

1 3244 

45 

1 5673 

55 

1 8263 

65 

2 1265 

80 

2 6224 

95 

3 1664 

*100 

3 3420 


* By extrapolation 

(Lichty, J Am Chem Soc 1903, 26 474 ) 


33 6 millimols Pb are dissolved in 1 liter 
H2O at 18° (Pleissner, C C 1907, II 1056 ) 
1 1 H2O dissolves 77 76 milhequivalents 
PbCL at 25° Sp gr of the solution 25°/4° = 
1 0069 (Harkins and Winninghoff, J Am 
Chem Soc 1911, 33 1816 ) 

0 0388 mol mg PbCL are sol in 1 1 H2O 
(Kernot and Pomilio, Soc R Napoli, 1912, 
(3), XVII, 353 ) 

A colloidal modification is sol in hot water 
to give cryst modification (Van de Veide, 
Ch Z 1893, 17 1908 ) 

Solubility in H2O is not much increased by 
the addition of acids (Presenilis ) 

Sol m cone HCl+Aq, from winch it is 
pptd by H2O, but less sol in dil HCl-f Aq 
than in H2O (Berzelius ) 

Sol m 1636 pts H2O contaming HCl 
(Bischof ) 

Sat solution of PbCb in HCl+Aq of 1 116 
sp gr contains 2 566% PbCL at 16 5° 


Solubihty in HCl+Aq 100 pts liquid con- 
t lining pts HCl of 1 1162 sp gr in 100 
pts H2O dissolve pts PbCL at 17 7° 


Pts 1 
HCl ' 

Pts 

PbCl 

Pts 

HC 1 

Pta 

I hC h 

PtH 
lie 1 

Pis 

1 1)( 1 

1 

0 347 

8 

0 099 

50 

0 356 

2 

0 201 

9 

0 09() 

60 

0 559 

3 

0 165 

10 

0 093 

70 

0 933 

4 

0 145 

15 

0 090 

80 

1 498 

5 

0 131 

20 

0 111 

90 

2 117 

6 

0 107 

30 

0 151 

100 

2 900 

7 

0 100 

40 

0 216 




(Bell, Chem Soc 21 350 ) 
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Solubility of PbCL m HCl 

A.int HCl 1 -A-moimt PbCh dissolved in 1000 pts of 


H 20 

At 0° 

At 20 

At 40 

At5o° 

At 80® 

0 0 

8 0 

11 8 

17 0 

21 0 

31 0 

5 6 

2 8 

3 0 

4 6 

6 5 

12 4 

10 0 

1 2 

1 4 

3 2 

5 5 

12 0 

18 0 

2 4 

4 8 

7 2 

9 8 

19 8 

21 9 

4 7 

6 2 

10 4 

12 9 

23 8 

31 5 
46 0 

11 9 
29 8 

14 1 
30 0 

19 0 

24 0 

38 0 


(Ditto, C R 92 718 ) 

Solubility in HCl +Aq at 0“ ^^=Jimols 

2 


PbCL in mgs in 10 ccm solution, HC1= 
mols HCl in ditto 


PbCl2 

2 

HCl 

PbCl2 

2 

HCl 

0 42 

0 

0 072 

5 8 

0 22 

0 35 

0 088 

11 7 

0 135 

0 675 

0 100 

29 5 

0 11 

1 125 

0 209 

46 7 

0 105 

1 6 

0 95 

73 5 

0 099 

2 3 

1 5 

89 0 

0 090 

3 4 

1 9 

96 0 

0 08 

4 5 

3 01 

111 5 


It IS seen that very little HCl+Aq is suffi- 
cient to dimimsh solubility very considerably, 
and, that on further addition of HCl-fAq, the 
solubility IS nearly constant, and increases fi- 
nally very much when large amts of HCl+Aq 
are present (Engel, A ch (6) 17 359 ) 


Solubility of PbCl m HCl+Aq at 25° 


G HCl 

G PbCl2 

G HCl 

C PbCl2 

per 1 

per 1 

per 1 

per 1 


10 79 

3 

5 0 

0 5 

9 0 

6 

3 1 

1 

7 () 

10 

1 8 

2 

() 0 




(Noyes, li i)h\s ( h 1S92, 9 ) 


Solubility of PbCL m HCl+Aq at 25 20** 
& = solubility in rnillimols per litre 


HCl normal 

s 

irC 1 norniiil 

S 

0 0000 

3S SO 

0 3714 

6 35 

0 0009 

38 b() 

0 5142 

5 37 

0 0022 

38 20 

0 7386 

4 73 

0 0030 

37 94 

1 026 

4 41 

0 0045 

37 35 

1 538 

4 61 

0 0091 

35 80 

2 051 

5 IS 

0 0114 

34 99 

2 5()4 

6 25 

0 0151 

33 75 

3 085 

7 78 

0 0226 

31 46 

3 718 

8 16 

0 0302 

29 32 

5 0 

19 38 

0 0452 

, 25 46 

7 5 

65 86 

0 0910 

i 17 12 

10 0 

141 35 

0 1850 

10 12 

12 05 

164 3 


(von Ende, Z anorg 1901, 26 148 ) 


Solubility of PbCL in HCl at 18® 


HCl Normality 

G PbCla per 1 

0 

9 34 

0 0001 

9 305 

0 0002 

9 300 

0 0005 

9 243 

0 00102 

9 200 

0 0102 

8 504 


(Pleissner, Arb Kais Gesundamt 1907, 26 
384) 


Sol m hot, msol m cold cone H2SO4 
(Hayes ) 

Sol m dll HNOs+Aq, from which it is 
pptd by HCl+Aq (Gladstone ) 

Easily and completely decomp by hot 
HNOs+Aq (Wurtz ) 


Solubihty of PbCL m HNOs+Aq at 25 2® 
S= solubility m millimols per litre 


HNOs normal 

s 

0 001 

38 87 

0 01 

39 71 

0 051 

42 92 

0 04 KNO 3 + 


0 01 HNOs 

43 36 


(von Ende, Z anorg 1901, 26 162 ) 


Solubility of PbCL m NH4C1+Aq at 25 20® 
S = solubihty in millimols per htre 


NH 4 CI normal 

S 

0 25 

9 47 

0 50 

7 11 

1 0 

4 35 


(von Ende, Z anorg 1901, 26 152 ) 


Solubility of PbCl2+NH4Cl at 22° 


G tqiuv 
ptr 1 HO 
NH 4 CI 

G tqun per 
100 (c HA) 

I bCl 

G equiv 
per 1 H 2 O 
NH 4 CI 

G equiv per 
100 cc H 2 O 
PbCl 

0 0 

7 49x lO-* 

1 0 

0 758x10 3 

0 1 

i 10 

1 2 

0 707 

0 2 

1 916 

1 5 

0 671 

0 3 

1 508 

2 0 

0 606 

0 4 

1 34S 

2 5 

0 812 

0 5 

1 2()3 

3 0 

0 968 

0 55 

1 189 

4 0 

1 502 

0 6 

1 092 

5 0 

2 338 

0 65 

1 012 

6 0 

3 580 

0 7 

0 956 

7 0 

5 628 

0 8 

0 837 

7 29* 

6 46 

0 9 

0 793 




* Saturated 


(Bronsted, Cong Appl Chem 1909, Sec X, 
110 ) 
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Solubility m NH4CH--Aq at t° 


170 


50 *^ 


100 ° 


G PbClam 
100 g of 
the solution 


0 89 
0 21 
0 16 
0 14 
0 076 
0 078 
0 078 
0 098 
0 34 
0 64 
0 52 
0 33 
0 30 
0 0 


1 69 
1 08 
0 67 
0 58 
0 48 
0 49 
0 71 


76 

31 
96 
65 
62 

32 
0 


10 
02 
85 
80 
76 
98 
54 

8 32 

11 40 

12 67 
12 50 
11 60 
10 70 

9 88 
9 26 
4 21 
3 06 
1 61 

0 0 


G NH 4 CI 
m 100 g of 
the solution! 


0 0 

0 96 

1 43 
^ 40 

3 48 

4 23 
4 93 

12 36 
22 33 
26 49 
26 68 

26 91 

27 03 
27 14 


0 0 

0 51 

1 45 

2 45 
4 86 

12 45 
19 42 
27 16 
31 90 
33 56 
33 62 

33 88 

34 14 
34 25 


Solid phase 


PbCL 
eutectic-pt 
2PbCl2, NH, 
eutectic-pt 
NH4CI 



Grammes 

PbCh 

dissolved 

After sub 
tractmg amt 
dissolved by 
H 2 O alone 

Calculated 
no of 

Itt xn’T 0 

Grammes 
HgCh in 
100 com 

0 

0 9712 


1 )) * ll_C 1 

4 

1 8972 

0 9350 

23 37 

2 

1 4874 

0 5208 

26 04 

1 

1 2272 

0 2600 

' 26 00 

0 5 

1 0808 

0 1134 

22 68 

0 25 

1 0192 

0 0500 

20 00 

^ 0 125 

0 9926 

0 0226 

18 08 


0 0 
1 32 

5 33 

6 01 
8 59 

13 19 
26 08 
32 64 

36 29 

37 62 

38 14 
38 32 
38 66 

40 22 

41 90 

42 91 

43 20 
43 42 
43 51 


I PbCL 
eutectic pt 
[2PbCl2, NH4Ci 
eutectic pt 
^ NH4CI 


I PbCla 
eutectic pt 
2PbCl2, NH4CI 
eutectic pt 
PbCL, 2NH4CI 
eutectic pt 
NH4CI 


These results show that the double salt 
PbCh, 2NH4CI can only exist in aqueous 
solution at temperature above 70° 

(Demassieux, C R 1913, 166 894 ) 


Much more sol m HgCl2~fAq than m H2O 


(Form^nek, C C 1887 270 ) 
Solubility of PbCL m PbrN03)2+Aq at 20° 


G equiv per 1 


PbCN03^2 


0 0 
0 2 


PbCU 


0 0777 
0 0832 


(Noyes, Z phys Ch 1892, 9 623 ) 

Solubility in Pb(N03)o4-Aq at 25° 

C = concentration of Pb(N08)2 m Pb(N03)2 
+Aq expressed in milliequivalents per 1 
di=Sp gr of Pb(N03)2-fAq at 25° 
S=Solubility of PbCla m PbfN03)2+Aq 
expressed in milliequivalents per 1 
d2=Sp gr 25°/4° of PbCl2+Pb(N03)2+ 
Aq 


C 

di 

s 

da 

20 020 

1 0008 

76 75 

1 0095 

50 063 

1 0045 

76 64 

1 0139 

99 660 

1 0119 

77 98 

1 0210 


(Harkms and Wmnmghof, J Am Chem Soc 
1911,33 1816) 

Solubility of PbCL in Pb('N03)2+Aq at 25° 


G Pb(N03)2perl 

% PbCU 

0 

1 09 

3 31 

1 10 

6 62 

1 05 

33 12 

1 11 

82 80 

1 29 


(Armstrong and h y re, Pro c Roy Soc lOH, 
(A) 88 234 ) 

Solubihtv of PbCL m KCl+Aq at 25 20° 

S = Solubility m millimols per litre 


KCl normal 

s 

KCl normal 

s 

0 0000 

38 80 

0 0999 

16 90 

0 001 

38 32 

0 5006 

7 40 

0 0025 

37 85 

0 7018 

7 38 

0 0049 

37 02 

0 9991 

4 90 

0 0049 1 

37 02 

0 9991 

4 90 

0 0099 

35 28 

1 5018 

4 83 

0 0200 

32 16 

2 0024 

5 56 

0 0599 

22 62 

3 0036 

9 74 


(von Ende, Z anorg 1901, 26 151 ) 
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Solubility of PbCL+KCl m H 2 O at 20° 
Values— g equivalents 


In 1000 
g solution 

In 1000 g HaO 

Solid phase 

PbCla 

KCl 

PbCla 

KCl 



28 0 

4 57 

PbCl2,KCl 





V3H2O+KCI 

17 80 

3 18 

23 42 

4 18 



16 56 

3 05 

21 50 

3 96 



15 50 

2 91 

19 85 

3 73 



14 76 

2 77 

18 66 

3 50 


PbCkKCl 

13 96 

2 6b 

17 48 

3 33 



13 16 

2 47 

16 17 

3 03 



13 08 

2 45 

16 06 

3 01 



12 94 

3 40 

15 80 

2 93 J 



12 96 

2 36 

14 92 

2 87 1 



12 86 

2 35 

16 63 

2 86 



12 44 

2 30 

15 03 

2 78 



11 84 

2 29 

14 30 

2 77 



11 38 

2 24 

13 70 

2 70 



10 60 

2 20 

12 72 

2 64 



11 98 

2 29 

14 35 

2 62 



10 46 

2 14 

12 47 

2 55 



10 22 

2 10 

12 13 

2 49 



9 82 

2 04 

11 60 

2 41 



9 34 

1 965 

10 96 

2 31 



8 94 

1 884 

10 42 

2 20 



7 86 

1 575 

8 92 

1 79 



7 72 

1 526 

8 72 

1 744 



7 66 

1 404 

8 56 

1 670 



7 46 

1 324 

8 29 

1 472 


2PbCl2, KCl 

7 36 

1 294 

8 11 

1 348 



7 38 

1 223 

8 13 

1 347 



7 30 

1 127 

7 98 

1 231 



7 34 

1 122 

8 01 

1 225 



7 3b 

1 059 

8 00 

1 152 



7 48 

1 022 

8 10 

1 107 



7 52 

0 988 

8 13 

1 068 



7 70 

0 930 

8 28 

1 000 



7 82 

0 880 

8 38 

0 943 



8 24 

0 821 

8 79 

0 875 



8 42 

0 783 

8 96 

0 833 



8 84 

0 719 

9 36 

0 761 



9 54 

0 6^9 

10 03 

0 672 



10 68 

0 575 

11 18 

0 602 



12 32 

0 523 

12 85 

0 545. 



12 38 

0 503 

12 88 

0 523 



12 36 

0 481 

12 85 

0 502 



12 56 

0 475 

H 04 

0 497 



12 48 

0 458 

12 95 

0 475 


PbCU 

12 24 

0 175 

13 65 

0 387 



14 52 

0 299 

14 88 

0 306 



19 00 

0 195 

19 33 

0 199 




(Bronsted, Z phys Ch 1912, 80 208 ) 


PbCL IS sol in 120 pts pure H 2 O, but on 
adding 5% NaCl 437 pts are required to 
effect solution When PbCL is digested with 
cone NaCl+Aq, 1 pt dissolves m 129 pts of 
the liquid 


A study of the equilibrium between lead 
chloride and soium chloride in aqueous solu- 
tion at 13°, 50° and 100° shows that at none 
of these temp do these chlorides form a 
double salt (Demassieux, C R 1914, 168 
702) 


Solubihty m salts +Aq at 26° 


Salt used 

Concentration of 
the salt 

Equivalents per 
liter 

Solubility of PbCla 
Equivalents per liter 

None 

0 

0 07770 

HCl 

0 05 

0 04786 

u 

0 1 

0 03243 

It 

0 2 

0 01927 

KCl 

0 05 

0 0482 

it 

0 1 

0 0341 

tt 

0 2 

0 0219 

MgCL 

0 05 

0 0503 

u 

0 1 

0 0350 

CaCL 

0 05 

0 0503 

it 

0 1 

0 0355 

it 

0 2 

0 0219 

MnCL 

0 05 

0 0501 

tt 

0 1 

0 0349 

it 

) 

0 2 

0 0217 

ZnCL 

0 2 

0 0220 

CdCL 

0 05 

0 0601 

tt 

0 1 

0 0481 

tt 

0 2 

0 0355 


(Noyes, Z phys Ch 1892, 9 623 ) 


Sol m KOH-f-Aq (Rose ) 

Less sol in dil salt solutions than in H 2 O, 
especially CaCl 2 +Aq, sol in 534 pts H 2 O 
contaming CaCL (Bischof ) 

More sol in Na 2 S 203 4-Aq than in H 2 O, but 
not as sol as AgCl (Herschell, 1819 ) 

More sol in NaC 2 H 302 +Aq than in H 2 O 
♦(Anthon ) 

Easily sol in NH 4 N 03 -f Aq 

SI sol in liquid NH3 (Franklin, Am Ch 
J 1898, 20 828 ) 

Insol in cone alcohol (Wittstem ) In- 
sol in 94% alcohol, very si sol m cold or hot 
76% alcohol 

Solubility in alcohol at 25° 

Alcohol = g mol alcohol in 1 1 of solvent 

PbCl 2 ==g mol PbCL in 1 1 of solution 
Alcohol 4 2 1 V 2 Vi 

PbCla 0 0172 0 0257 0 0298 0 0330 0 0338 

Alcohol Vk 0 

PbCl2 0 0367 OaSSB 
(Kernot and Pomilio, Soc R Napoli, (3) 17 
353 ) 

Insol m benzene (Franchimont, B 16 
387) 

Insol in CS 2 (Arctowski, Z anorg 1894, 
6 257) 

Insol in benzonitrile (Naumann, B 1914, 
47 1370) 

Insol in methyl acetate (Naumann, B 
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1909, 42 3790), ethyl acetate (Namnann, 
B 1910, 43 314) 

Insol m methylal (Eidmann, C C 1899, 
II, 1014 ) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

Glycerine dissolves 1 995% PbCL 
pt glycerine +1 pt HgO dissolves 1 32% 

1 pt glycerme+3 pts H2O dissolves 1 0365 
% PbCL 

Glycerine containing 87 5% H2O dissolves 
0 91% PbCls (Piesse, B 7 599 ) 

Solubihty of PbCL in mannite+Aq at 25° 
Mannite=g mol manniteinll of solvent 
PbCl2=g mol PbCL in 1 1 of solution 
Manmte V2 V4 Vs Vie V32 

PbCla 0 0408 0 0403 0 0394 0 0384 0 0385 

Manmte V64 0 

PbCla 0 0377 0 0388 
(Kemot and Pomiho, Soc R Napoh, (3) 17 
353) 

Mm Cotunmte 
Lead ietachlonde, PbCL 

Sol m H2O with subsequent decomp 
(Rivot. Beudant, and Daguin, Ann Min (5) 
4 239) 

Obtained in a pure state by Friedrich Sol 
in a little cold H2O, but is decomp by warm- 
mg or dilutmg Miscible with cone HCl-}- 
Aq, not attacked by cone H2SO4 even on 
warmmg (Friedrich, W A B 102, 2b 534 ) 

Lead tetrachloride mth MCI 
See Chloroplumbate, M 

Lead magnesium chlonde, PbCL, 2MgCl2+ 
I3H2O 

Dehquescent Decomp by H2O (Otto' 
and Drewes, Arch Pharm 228 495 ) 

Lead potassium chlonde (potassium chloro- 
plumbite), PbCL, KCl 
(Remsen and Herty, Am Ch J 14 125 ) 
Contains Vs H2O (Wells, Sill Am J 145 
130) 

See also Demassieux, PbCL+KCl under 
PbCL 

2PbCl2, KCl (Wells ) 

See also Demassieux as above 

Lead rhodium chlonde 
See Chlororhodite, lead 

Lead rubidium chlonde, PbCL, 2RbCl+ 
3^H20 

(Wells, Sill Am J 146 34 ) 

2 PbCL, RbCl (Wells ) 

Lead sodium chlonde 
Decomp by H2O 


Lead sodium tetrachloride, 2PbCl4, 9NaCl 
Very sol in H2O (Sobrero and Selmi, A 
ch (3) 29 165 ) 

See also Chloroplumbate, lead 

Lead thallous chlonde, PbCL, 3T1C1 
SI sol in cold, more in hot H2O (Noyes, 
Z phys Ch 9 622 ) 

PbCL, TlCl Ppt (Ephraim, Z anorg 
1909, 61 245 ) 

Lead chlonde ammonia, 2PbCl2, SNHa 
(Rose, Pogg 20 157 ) 

Lead tetrachlonde ammoma, PbCL, 4NH8 
Pptd from chloroform solution (Mat- 
thew^ J Am Chem Soc 1898, 20 825 ) 
PbCL, 2NH3 Fumes in the air Decomp 
by H2O (Matthews ) 

Lead chlonde arsenate, 3Pb8(As04)2, PbCL 
See Arsenate chlonde, lead 

Lead chlonde borate, Pb (662)2, PbCl2+ 
H2O 

See Borate chlonde, lead 

Lead chlonde carbonate 
See Carbonate chlonde, lead 

Lead chloride chlonte 
See Chlonte chlonde, lead 

Lead chlonde mih fluonde and iodide 
See Lead chlorofluonde and Lead chloro- 
lodide 

Lead chlonde phosphate 
See Phosphate chloride, lead 

Lead chlonde phosphite, PbCL, Pb p205(‘!*) 
Ppt (Berzelius ) 

Does not exist (Rose ) 

Lead chlonde sulphate 
See Sulphate chloride, lead 

Lead chlonde sulphide, PbCI , 3PbS 
See Lead chlorosulphide 

Lead chlorofluonde, PbClF 

SI sol in H2O without decomp Easily 
sol in HNOj+Aq (Berzelius ) 

Solubility in H2O 

100 g H2O dissolve 0 0211 g PbClI it 
0°, 0 0370 g at 25°, 0 1081 g at 100° (btarck, 
Z anorg Ch 1911,70 174) 

Solubility in HCl+Aq at 25° 

Solution of PbClF in HCl+Aq containing 
0 0535 g eqmv per 1 contains 0 0758 g 
PbClF in 100 cc of solvent 
Solution of PbClF in HCl+Aq containing 
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0 1069 g equiv per 1 contains 0 1006 g 
PbCIF m 100 cc of solvent (Starck ) 
Solubility m acetic acid at 25® 

Solution of PbClE m HC2H3O2 containing 
0 0518 g equiv per 1 contains 0 05129 g 
PbClF m 100 cc of solvent 
Solution of PbClF m HC2H8O2 containing 
0 1055 g equiv per 1 contains 0 0561 g 
PbClF m 100 cc of solvent (Starck ) 


Solubility in PbCl2-f-Aq 


t® 

G equiv per 1 
PbCb 

G PbClF in 
100 cc of solvent 

0 

00 

T-i 

0 0100 

0 0020 

n 

0 0195 

0 0016 

It 

0 0495 

0 0002 

25“ 

0 00996 

0 0030 

it 

0 0196 

0 0008 

It 

0 0392 

0 0005 

(Starck ) 


Lead chloroiodide, 2PbCl2, Pbl2 
Sol in hot NH4CH-Aq (Poggiale, J pr 
36 329) 

PbCL, Pbl2 Sol m hot HCl+Aq (En- 
gelhardt ) 

Sol in H2O (Thomas, C R 1898, 126 
1351' 

Lead chloroselemde 

Decomp by boiling H2O and by cone 
KOH+Aq (Fonzes-Diacon, C R 1900, 130 
1133) 

Lead chlorosulphide, PbCL, 3PbS 
Parti illy decomp by hot H2O Not at- 
tacked by dll , but dcoomp by cone HCIH- 
Aq (Huncfcld, J pr 7 27 ) 

PbS, PbC'^l Dccomp by ILO, acids, or 
alkalies (P irmontic 1, C R 114 208) 
ClPbS2pbS2pbS PbCl Piit (Hofmann, 
B 1004, 37 250 ) 

Lead fluoride, Pbl^2 

Very &1 sol m II O, ind not moie m 1IF+ 
Aq (Borz( lius, Pog^ 1 -Jl ) 

5 5 niilliinols in sol 111 1000 c(iTi JI O 
(JaLgu,Z inoig 1001,27 ) 

1 1 ]f20 dissolviR ()}0 mg at IS® (Kohl 
rausch, / phys (Oi 1001,60 356) 

641 mg in 1 1 ol sit solution at 18® 
(Kohliaiis( li, / j)hys Ch 190S, 64 IGS ) 
More sol in KNOs, 01 IICl+Aq SI sol in 
KI +Aq (Hcity, Am Ch J 14 107 ) 

bl sol m dll JlI-fAq, insol in strong 
HF+Aq 

0 01 g itoms Pb Li( sol in 1000 cc IIP 
(Jaegci, Z inorg 1901, 27 37 ) 

Insol in liquid IIP (Franklin, Z anorg 
1905, 46 2 ) 

Insol in liquid NH3 (Gore, Am J Ch 
189S, 20 828 ) 


Insol m ethylacetate (Naumann, B 
1910,43 314) 

Insol m acetone (Naumann, B 1904, 
37 4329) 

Lead potassium fluoride, 3KF, HF, PbF4 
Decomp H2O, stable m dry air (Brauner, 
Z anorg 1894, 7 7 ) 

Lead sihcon fluonde 
See Fluosihcate, lead 

Lead tantalum fluonde 
See Fluotantalate, lead 

Lead titamum fluonde 
See Fluotitanate, lead 

Lead fluonde sulphate 
See Sulphate fluonde, lead 

Lead hydroxide, Pb02H2 
Not appreciably sol m H2O (Jaeger, 
Z anorg 1901, 27 38 ) 

1 1 H2O dissolves 0 155 g Pb02H2 at 20® 
and 100° (Sehnal, C R 1909, 148 1396 ) 


Solubility m NaOH-f-Aq 


G Na in 20 cem 

G Pb in 20 cem 

0 2024 

0 1012 

0 3196 

0 1736 

0 5866 

0 3532 

0 9476 

0 4071 

1 7802 

0 5170 


(Rubenbauer, Z anorg 1902, 30 336 ) 


Solubility of Pb02H2 m NaOH-f-Aq at 25° 


G mol 

per 1 

Solid Phase 

Na 

Pb 

0 274 

0 0181 

Pb02H2 

0 431 

0 287 

tt 

0 476 

0 319 

(( 

0 745 

0 489 

tt 

1 132 

0 711 

it 

1 519 

0 101 

tt 


(Wood, Chem Soc 1910, 97 884 ) 


Insol in acetone (Naumann, B 1904, 
37 4129) 

2PbO, Pb02H2==3Pb0, H2O Sol in 
10,000 to 12,000 pts H2O (Yoike) Sol m 
7000 pts H2O (v Bonsdorff, Pogg 41 307 ) 
0 45 milhmol Pb are sol in 1 litei H2O at 
18® (Pleissner, C C 1907, II 1056 ) 

Sol in acids Insol in NH40H+Aq Sol 
in NaOH, or KOH + Aq Sol m hot NH4CI+ 
Aq, and repptd by NH40H+Aq 
Solubility in KOH-f Aq, according to Ditte 
(C R 94 130) When KOH-hAq is gradu- 
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ally added to lead hydroxide suspended m 
H2O, the lead hydroxide is at first dissolyed 
proportional to the amount of KOH, until 
the strength reaches 200 g KOH to 1 htre 
H2O The solubility then diminishes and 
mcreases again until 400 g KOH are dis- 
solved m 1 litre H2O The amoi^hous lead 
hydroxide is then converted into cxystalbne 
2Pb0(Fb02H2) By further addition of 
KOH the solubihty is suddenly decreased, 
and then mcreases again (Ditte ) 

Sol m tnethyl toluenyl ammomum hy- 
drate+Aq 

Sol msorbme+Aq (Pelouze ) 

Sol in acetates +Aq (Mercer) 

Sol m Ca, Ba, Sr, K, or Na sucrate-f Aq 
Not pptd m presence of Na citrate -f-Aq 
(SpiUer) 

See also under Lead, arid Lead oxide 


Lead perhydroxide, PbOa, H2O 
See Lead peroxide 


Lead imide, PbNH 

Decomp by H2O and dilute acids (Frank- 
hn, Z anorg 1905, 46 27 ) 


Lead iodide, Pbl2 

Sol m 187 pts bolhng H2O (Berthemot ) 
Sol in 1235 pts H2O at ord temp , and 194 
pts at 100® (DenotjJ pr 1 425 ) 

Sol m 2400 pts H2O at 18 75® (Abl ) 
Sat Pbl2+Aq at 20® contains 0 0017 pt , 
at 27®, 0 002 pt , at 100®, 0 0039 pt Pbig 
(Lassaigne, J chim med 7 364 ) 

11 H2O dissolves 0 6 g PblaatlO® (Ditte, 
C R 92 718 ) 

1 1 H2O dissolves 1 58 milhmols Pbl2 at 
25 2® (Von Ende, Z anorg 1901, 26 159 ) 
0 47 X 10“^ gram are dissolved in 1 litre of 
sat solution at 20® (Bottgei, Z phys Ch 
1903, 46 603 ) 


Solubility m 100 g H2O at t® 



G Pbl 

0 

0 0442 

15 

0 0613 

25 

0 0764 

35 

0 1042 

45 

0 1453 

55 

0 1755 

65 

0 2183 

80 

0 3023 

95 

0 3960 

*100 

0 4360 


* By extrapolation 

t(Lichty, J Am Chem Soc 1903, 25 474 ) 


0 0013 g mol Pbl2 are dissolved mil 
H2O at 20® (Fedotieff, Z anorg 1911, 73 
178) 

Not more sol m HC2Hs02+Aq than in 
H2O, contrary to Henry (Denot, I c) 
Pptd from aqueous solution by little HI+ 
Aq, but redissolved by the addition of more 
(Ditte, C R 92 718) 

Insol m cold, sol m hot HCl+Aq with 
decomp 


Solubihty of Pbl2 m HNOs+Aq at 25 2® 
S = Solubihty m milhmols per litre 


HNO 3 normal 

S 

0 001 

38 87 

0 01 

39 06 

0 051 

39 45 

0 04 KNO,+ 


0 01 HNO, 

39 45 


(von Ende, Z anorg 1901, 26 162 ) 


Sol m KOH+Aq 

Sol m cone KI, Nal, Bal2, Sria, Cal2^nd 
Mgl2+Aq, from which it is pptd by H2O 
(Berthemot ) 

Very sol m KI+Aq, 2 mols Pbl2 bemg 
dissolved for 1 mol KI (BouUay ) 

Sol mNHJ+Aq Easily sol mNa2S208-f- 
Aq (Werner, C N 63 51 ) 

Not pptd m presence of Na citrate (Spil 
ler ) 

Solubihty m sat la-l-Aq at 20® -0 00216 g 
mol perl Solid phase PbL+L (Fedotieff 
Z anorg 1911, 73 178 ) 

Very easily sol in liquid NH3 (Franklin 
Am Ch J 1898, 20 828 ) 

SI sol m alcohol (Henry ) Decomp b^ 
bodmg ether (Vogel ) 

100 g formic acid dissolve 025g atlQS® 
(Aschan, Ch Ztg 1913, 37 1117 ) 

Insol in CS2 (Arctowski, Z anotg 1894 
6 257) 

SI sol in benzomtrilc (Nauinann, B 
1914, 47 1369 ) 

Difficultly sol in methyl acetate (Nau 
mann, B 1909, 42 3790 ) 

Insol m ethyl acetate (Nauinann, B 
1910, 43 314) 

Insol m acetone (Naumann, B 1904 
37 4329 ) 

0 02 pts arc sol in 100 pts ac( tone at 59' 

0 02 pts arc sol in 100 pts am^l ilcohol a 
133 5 

0 50 pts are sol in 100 pts aniline at 13° 

1 10 pts are sol in 100 pts anilinr it 1S4' 
(Las7czynski, B 1894, 27 22S7 ) 
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Solubility of Pbl2 m pyridine at t° 


t® 

G Pbl 2 per 100 
g pyridine 

Solid phase 

—37 

0 166 

Pbl2, CfiHsN 

—20 

0 175 

ee 

— 9 

0 186 

ct 

0 

0 200 

ec 

+ 3 

0 215 

t: 

6 

0 225 

Pbl2, C5H6N + 
Pbla, 2C6HfiN 

15 

0 208 

Pbla, 2C5H5N 

35 

0 188 

a 

57 

0 190 

u 

77 

0 228 

tc 

92 

0 290 

ic 

98 

0 340 

(C 

105 

0 370 

tt 

108 

0 410 

IC 

112 

0 445 

it 


(Heise, J pLys Ch 1912, 16, 273 ) 


Lead hydrogen iodide, PbH2l4 =Pbl2, 2HI 
Cold H2O dissolves out HI Sol in hot 
H2O, from which crystallizes Pbla (Guyot, 
J chim med 12 247 ) 

H-10H2O Decomp by H2O (Berthelot, 
C E, 91 1024) 

Lead lithium iodide, Pbl , LiI+5H20 
Loses 1 mol H2O at 95® and loses another 
mol H2O at 100° (Bogorodski, C C 1894, 
II 515) 

Pbla, 2L1I+6H2O SlsolmHaO (Mos- 
mer, C R 1895, 120 446 ) 

Lead magnesium iodide, Pbl 2 , 2Mgl2 

Decomp by H2O and by alcohol (Mos- 
nier, A ch 1897, (7) 12 402 ) 

d-lGHiO Very hygroscopic Decomp 
immediately by H2O (Otto and Drewes, 
Arch Phaim 229 180) 

Lead mckel iodide, PbNi2lR+3H20 

Decomp by H2O (Mosnier, A ch 1897, 
(7) 12 411 ) 

Lead potassium iodide (Potassium lodoplum- 
bite), Pbl2, KI 

Permanent Completely decomp by H2O 
Unacted upon by cold, but completely de- 
comp by hot alcohol (Boullay, A ch 
(2) 34 360 ) 

-I-2H2O Ihe only salt that could be 
obtained by Remsen and Herty (Am Ch J 
14 110) 

Pblo, 2KI SI sol m boiling chloroform, 
easily sol m strong KI + Aq, insol in alcohol 
(Brooks, C N 1898, 77 191 ) 

-I-2H2O Decomp by H2O (Berthelot, 
A ch (5) 29 289 ) 

Does not exist (R and H ) 

-f-4H20 (Ditte, C R 92 134 ) Does not 
exist (R and H ) 


Pbl 2 , 4KI Decomp by H 2 O, insol m 
alcohol (Boullay ) Does not exist (R 
andH) 

3Pbl2, 4K[-f-6H20 (Berthelot, I c) 
Does not exist (R and H ) 

Lead potassium penodide, K3pb2l84*4H20 
Decomp by H 2 O or alcohol (Wells, Z 
anorg 4 346 ) 

Lead rubidium iodide, PbU, RbH-2H90 
(Wells, Sill Am J 146 34 ) 

Lead silver iodide, Pblo, 2AgI 

(Ruff and Geisel, B 1905, 38 2663 ) 

Lead silver iodide ammonia, Pbl 2 , 2AgI, 
5 NH 3 

(Ruff and Geisel, B 1905, 38 2663 ) 

Lead sodium iodide, Pbl 2 , Nal 
Decomp by H 2 O (Poggiale, C R 20 
1180) 

+rH20 (Remsen and Herty, Am Ch 
J 14 124) 

Pbl 2 , 2]SraI+6H20 SI sol m H 2 O 
(Moismer, C R 1895, 120 445 ) 

Lead iodide ammonia, Pbl 2 , 2 NH 3 
Decomp by H 2 O (Rammelsberg, Pogg 
48 166) 

Lead iodide carbonate 
See Carbonate iodide, lead 

Lead lodosulphide, PbS, 4Pbl2 

Decomp by light, heat, acids and alkalies 
(Lenher, J Am Chem Soc 1895, 17 512 ) 
Sol m cone HI, insol m dil HI-fAq 
(Lenher, J Am Chem Soc 1901, 23 681 ) 
IPbS2PbS2PbI Ppt (Hofmann, B 1904, 
37 251 ) 

Lead si^feoxide, Pb20 

Decomp by H2O into Pb02H2 
Decomp by dil H2SO4, HCl, HNO3, 
HC2H302-1-Aq, or alkalies, into PbO, which 
dissolves, and Pb, which dissolves or not, 
u 001 ding to tlu it agent Sol in dil 

Pb(N03) +Aq 

Lead monoxide (Litharge), PbO 
Sol in 7000 pts H2O (Horsfoid ) 

Puie PbO is msol m H2O (Brandecke, 
Report 53 155, Sitbold, Report, 63 174, 
Herbergen, Repert 66 55 ) SI sol m H2O 
(Yoike, Phil Mag (3) 6 82 ) 

0 31 millimoles Pb are dissolved m 1 liter 
H2O at 18® (Pleissner, C C 1907 , 11 1056 ) 

1 71 X 10 2 g are dissolved in 1 litie of sat 
solution at 20® (Bottgei, Z phys Ch 1903, 
46 603) 

Easily sol in acids 
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Sol in KOH, or NaOH+Aq, also m 
CaOzH +Aq 

bol m boiling Cu(N 03) 2+ Aq with pptn of 
Aq 

Sol m CaCk, and SrCL-fAq (AndrA 
C R 104 359 ) 

Sol m MgCL+Aq (Voigt, Ch Ztg 13 
695 ) 

Sol m boiling Cu(lSr03)2+Aq with pptn of 
CaO 

Partially sol in Cd(N08)2, and Mn(N08)2 
4- Aq w ith pptn of CdO and MnO respec- 
tive!} 

Not acted upon by Mg, Ag, Co, Ni, or Ce 
nitrates Aq (Persoz ) 

■Very sol in Pb(C2H302)2+Aq (Rochle- 
der ) 

Insol in liquid NHs (Franklin, Am Ch 
J 189S, 20 828 ) 

Insol in acetone (Eidmann, C C 1899, 
II, 1014 ) 

When fine ly pulvensed, sol in cane sugar 
+Aq, but less than PbsO^ (Peschier ) 

SI sol in gl} cenne Readily sol in glucose 
-}- Aq (P( rsoz ) 

Sol m volatile oils (Schweitzer ) 

Yelkno madijication 


Solubility m HjO at 22® 

Solu^ihlv in K 
iqui\ per litre 

1 \ t Ilov PbO, obtained by 1 03 x 10-'* 

boiling lead h}dro\ide 
with lOSr NaOH 

2 Ydlov PbO, obtained by 1 05 x 10 * 

hfatmg 1 itG30® 

3 \ ( How P1)0, obt uru d by 1 00 x 10 * 

h( ating It 740® red PbO, 
foiTiiid by boiling lead 
hydioxub with cone 

\uon 

4 lidlow PbO obt lined by 1 09 \ 10 * 

In ating pure, eornnur- 
ti li, \f How -brown PbO 
it (>20® 

I Hun,/ iiiorg 190(), 60 270 

hid nudifituitfu Oliliinre] }>\ lioiling 
I( 1(1 h\*lio^i()< \Mlh (''IK N (<>n f \(| 

N>lul)ilit\ III II <> it 22 =0 iliXlO ‘ g 
<riui\ p< I 1 d^iin / inoig 190f> 60 27 i ) 
hn u n mail Jk ihoti boluhilit\ in 
no it 22 1 g (epn\ fxi litie 

(Hun / uioig ]90(,, 50 27 > ) 

Se( (//so Lead 
Min Uu a id 

Lead oxide (Red lead), IMiaOj 
Insol in 11 O 

Con\nt(db\ le’ids into PbC) md silts of 

77?0//()\Jfll 

Sol in I 1 irg( iint of glinil leetic and 
(Pn/dius; Insol in in tic and (Schon- 
bfin, J pi 74 :j25 ) 


Solution m HC2H302-f Aq may decompose 
or not according to concentration of acid 
When treated with an excess of HC2H3O2+ 
Aq of 8® B, PbsOi is quicldy dissolved, but 
the solution soon deposits PbOi, this de- 
composition IS facilitated by dilution But 
if Pb304 is treated with a large excess of 
glacial HC2H8O2, it dissolves, and the solu- 
tion IS permanent if atmospheric air is ex- 
cluded, and temp does not rise above 40® 
(Jacquelam, J pr 63 152 ) 

Insol in acetone (Eidmann, C C 1899, 
II, 1014, Naumann, B 1904, 37 4329 ) 
Easily sol m cane sugar -fAq (Peschier ) 
Min M%mum 

Lead ses^moxide, Pb203 
Insol m H O or m KOH+Aq 
Decomp by strong acids mto Pb02 and 
corresponding salt of ?nonoxide 

Lead peroxide, PbO 2 

Insol in H2O Sol in acids, also in cone 
alkali hydroxides +Aq Ihc solutions in 
acids are veiy unstable, except when con- 
centrated and kept at a low tompeiature 
Decomp by cold HCl, HCN, HBr, and 
PIU- Aq Not attacked by other acids when 
cold, but decomp thcieby whin hot Insol 
m model atoly cone HNOj, II SOi, or 
HC2lIjO + Aq 

Theu are two forms of PbO , the amoi 
phous and the ciystallinc 

11 (tf (OIK II SOj <lissol\(s 10 niilli 
inols tns< illiiK PbO 

Solubility of amorphous PbO m If SO4+AC 
It 22® 

09 'i inilliinols PbO in dissoK ( <1 m 1 1 d 
Kid (ont lining 1720 g II SO, 

\ iiullimols I h( ) u( (liss()l\((l in 1 1 (t 
Kid font lining 1097 g II SO, 

\ =ninl(s H SO, per inoh of II O 
f rnilliinoK iMiO diss(»l\,d in I IiIk 


V 


' 

0 u 

0 S 2 

0 20 

0 ^C) 

0 1 

0 15 

0 2 *> 

7 10 

0 10 


(1) ol(/il(l 111(1 Iiinkli / ilini^ p (Ml 61 

>2 * I ) 

I)(((»nip b\ Mi, Oil f \(| S(,l in (oru 
Kon, 01 \ lOIl-f \(j 

SnI uiih (l(<(»rn{) in JIgiNOj) | Vq 
f 1 ( \ ol } 

Iiis(d in u(t(UK flidniinn ( C 1899 
11 101 I \ lurninn H P)01 37 29 H ) 

Min 1 IdllfunU 

Lead manganese jnroxide, PbO , 4MnO 
Ppt (Giblih and Pirkmann, Sill Am J 

(2) 39 5S ) 



LE\D SULPHIDE MERCIHIC CHLORIDF 


I^ead osybromide, PbBr 2 , PbO 
Insol in H 2 O 

1J4, and 3 H 2 O (Andr4, C R 96 

1602 ) 

0!Pfc)0, PbBr2+2H20 Ppt (Stromholm, 

Z anorg 1904, 38 436 ) 

Lead oxychlonde, 2 PbCl 2 , Pb 0 + 2 H 20 
C Andr4, C R 96 435 ) 

I^bCL, PbO Absolutely msol m hot or 
cold H 2 O (Andr^, A ch (6) 3 108 ) 

IVEm MaUockiie 

“{~B[20 Sol in hot NaOH+Aq (Andrd ) 
O 38 miHimols Pb are dissolv^ in 1 litre 
H 2 O at 18° (Pleissner, C C 1907, II 1055 ) 
2PbO Insol in H 2 O Sol m dil 
KOH+Aq (about 110 g m 1 1 ) (Ditte, C R 
94, 1180) 

Mm Mmdipiie Easily sol inHNOs-HAq 
-h2B.20 (AndrAA ch (6)3 111) 

PbCL, 3PbO Insol in H 2 O (Dober- 
einer ) 

+ J4H20 Ppt (Stromholm, Z anorg 
1904, 38 435 ) 

+ 2 H 2 O 0 10 millimols Pb are dissolved 

in 1 litre H 2 O at 18° (Pleissner, C C 1907, 
II 1056) 

+ 3 H 2 O Ppt (Andr4, C R 104 359 ) 
- 4 - 4 H 2 O Nearly msol m H 2 O SI sol 
m 3NaOHH-Aq (Vauquehn ) 

PbCL, 5PbO (Ddberemer ) 

6PbO, PbCl + 2 H 2 O Ppt (Stromholm, 
Z anorg 1904, 38 434 ) 

PbCL, 7PbO Casselryellow 

Lead strontnim oxychlonde, 2PbO, SrCl + 
5 H 2 O 

(Andr4, C R 104 359 ) 

Lead oxychlonde, iodide, PbCL, Pbl , 4PbO 
Mm Schwartzenhergite Sol m dil 
HINOa-fAq 

Lead oxyiodide, Pbl 2 , PbO 

Insol in boiling H 2 O or KI -}- \q 
A 10 269 ) 

H-JiH O f Ditte, C 
+H 2 O 

Pbl 2 , 2PbO Insol 
Pharm 20 1 ) 

-I-H 2 O 

Pbla, 3Pb0+2H20 

1847 593 ) . ^ . X 

Pbl 2 , 5PbO Insol m HoO fDenot ) 
^-7H20 (Ditte, C R 92 145) 

6PbO, Pbl2+2H20 Ppt (Stromholm, 
Z anorg 1904, 38 437 ) 

9PbO,PbIo+2H20 (Stromholm, Z anorg 
1904, 38 437 ) 

Lead oxypenodide, PbO, PbUIa 

Decomp by boilmg H 2 O ^ 

HC 2 H 302 +Aq (Groger, W 4. B 100, 2b 
415) 


Lead phosphide, PbP* 
Decomp b> H 0 and dii 
R 1913, 167 721 ) 


(Brandes, 
R 92 145 ) 
m H2O (Denot, 

Ppt Gvuhn, C C 


ic lb U 4 t 


Ui H\t Ig- 


Lead phosphoselemde, 

Insol mHiO orHC14* \.C3 
4.q 

InsoL m cold, slo\\i> decamp bv hot ai- 
kahes+A.q fHahn, J pr 2) ^ 4^4 
2PbSe, PjSe, Insol in HCI or 

sol in nd fuming 

HNOs (Hahn ) 

2PbSe, P Ses Decomp b\ fuming HNU| 
(Hahn ) 

Lead selemde, PbSe 
Cold H\03+4.q dissohes with 
tion of Se, which dissoU as on w arnutuz: 
(Little, 4. 112 212) 

Mm Claitsihahie Sol m 
with separation of Se, when 

Lead menmry selemde, t Ph IJg -v 
Mm LehrhachUe 

Lead sulphide, PbS 
Verj si sol m H O 

1 1 H O dissolves 3 OXKP Pb^ at 

18° (Weigel, Z ph\s Ch IW 68 294 
1 1 HO dissolves 3X10-* g it 25 
(Heves>, Z anorg 1913 82 32s 
Insol m dilute acid-- alk Uu - lu 1 ilk di 
sulphides -flq Decomp vaxh c dun on m 
moderateh cm \4ih c me 

HXO3 or aqua regia, PbSO* la ormr^d 
m hot cone HCI— 4.q 

1 J H O sat with H S di^s es 1 0 !♦> l 
PbS at 25° «He%es\ Z 191 j 82 

32S ) 

Insol m NH4CI, or NH4XU — \q 
Somewhat sol m H S— \q n ^ i ed 
therewith m a sealed tube \ 

ch (3) 32 168 ) 

Insol in potaisfeium — 4q 

(Rosenbladt, Z anal 26 15 
Sol in \aSO — 4.q J 

Ch 5 64 b) 

Insol m liquid \H ^ \ 1 

J lS9b, 20 b2S ) 

Aim Galena, Galet t 


H\0 Bcxlr^i \ C F * 


Lead poZ^sulphide, 

Ppt inbol in \lkali 
h\ cone 
139S) 

Lead platmum sulphide 
See Sulphoplatinate, lead 


130 


Lead sulphide 
4HgCl 
Decomp b\ H 0 
1666) 


mercunc chionde oPb^ 


L^\ a 


C P 96 
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LEAD SULPHOBEOMIDE 


Lead stdpliobroinide, chloride, or iodide 
See Lead bromostdphide, etc 

Lead d^slllphod^umde, PbN2S , NHs 
Ppt 

Very stable in the air or in a vacuum 
Sol in no solvent without decomp 
When rapidly heated it explodes very 
violently at 140° (RufP, B 1904,37 1581) 

Lead tellunde, PbTe 

Insol in H2O Sol m cold HNOg+Aq 
(Rose, Poge; 18 68 ) 

Min Altaite Easily sol in HNOa+Aq 

“ Leucone ” 

Wohler (A. 127 268) gives this substance 
the formula HioSi«Ojo, but it is identical with 
siheoformic anhydride, S12H2O8, which see 

Lime 

Quicklime j OaO See Calcium oxide 
Slnked liincj Ca02H2 See Calcium hy- 
droxide 

Lithium, Li 
D< composes HoO 

Easily sol in dil acids Slowly attacked by 
cone H2SO4, rapidly by cone HNOa+Aq 
Insol in hydrocarbons Sol in liquid NHa, 
but not so easily as K 

Sol in liquid NH3 ('Frankbn, Ch 
J 180S, 20 S20 ) 

1 grain atom dissolves 
at 0° m I 93 mol liquid NHg 
25° 1 03 

“ 5QO (t ^ it It ft 

— ^()o “ ? 03 

fRufT, B 1006, 39 SIO ) 

Sol m (tlnhininf Insol in propylamine 
and in sf < ond iry ind torti iry aminos ( Kr ms, 
J \m CIkih Soc 1007,29 1501) 

Lithium amalgam, T illgf 

I iHg IS ohtmud it ill temp up to 100° 
Can b( (i\st from Hg without d< romp at 
anvtdiip ridow 100° (herp.Z inorg I0(K), 
26 OS ) 

Lithium amide, I iMf 
(KutT, H 1011 44 505) 

D( ( omp slow I \ in tiu 111 

SIowI\ (l(fomp h> (old, i ipully ])\ hot 

H 0 

Slow h (1( ( omf) by lIC I 
Slowlv (hfonip i )3 cold ripidU In hot 
lbs ihohol (^lthfrl^^ (hem Soc 1S04, 
66 )1S) 

/ nlithium amide, T i,NH 

If\dros(opi( dccomp h\ HO (Dafrrt, 
M 1010,31 001) 


Lithium ammonia, Li, NHg 

Decomp by H2O at ordinary temp , sol 
m hquid NHg (Moissan, C R 1898, 127 
689) 

Li, SNHg (Moissan, C R 1901, 133 716 ) 

Tnhibjvni ammomum, L13NH4 
Very hydroscopic, decomp by H2O (Da* 
fert, M 1910,31 992) 

Lithium antimonide, LigSb 

Decomp by H2O with evolution of H2 
Sol in liquid NHg (Lebeau, C R 1902, 134 
285) 

Lithium arsenide, LigAs 
Decomp by H2O, decomp violently by 
fuming HNOg (Lebeau, C R 1899, 129 50 ) 

Lithium azoimide, LiNg 
Dehquescent Stable in aq solution 
36 12 pts are sol in 100 pts H2O at 10° 

62 07 “ “ 100 H 2 O “ 15 5° 

66 41 100 '' HoO “ 16° 

20 26 '' '' '' 100 abs alcohol 

’ at 16° 

i Insol m ether (Curtius, J pr 1898, (2) 
68 277 ) 

+H 0 Very hydroscopic, decomp m the 
air Very sol in H O and alcohol (Dennis, 
Z anorg 1898, 17 IS ) 

Lithium bromide, LiBr 
Deliquescent 
100 pts H 0 dissolve at 
0° 34° 50° 82° 103° 

143 10() 222 244 270 pts LiBi 

Sp gr of I iBr+ \q it 10 5° 

0 10 15 20 25 1 I 

1 035 1 072 1 11 3 1 15() 1 201 1251 

35 40 45 50 5)^0^lBr 

1 300 1 3()S I 4 32 1 500 1 5S0 
fKremorB, Pogg 103 (>5 104 1 53 Oorkch, 
/ mil 8 2S5) 

Ifmp of in iximiini g -mol 1 iBi dissolved 
cldiHitx of I iI3r+ \q in 1000 g 
1 021° 0 20 U 

0 SS1° 0 HS3 

(<l< (\)pp(t, ( B 1000 , 131 17S) 

M(»drr itf Iv sol in liquid NH-j fhrinklin, 

( h 7 ISOS, 20 S2S ) 

Sol m b( n/onif I il( ( N luin inn, B 1014, 

47 1 m ) 

Solubility m glycol it 117°= 37 5^o (de 
ConinrI,B(lg \< ad Bull 1906, 550) 

Sol in icitono ( N lurn inn, H 1004,37 
4 32S, 1 idmarin, C C 1899, II 1014 ) 

Sol in methvl acetate fN mm inn, B 1009, 
42 37S0) eth'vl acetate (N lum inn, B 1004, 
37 3601 ) 


LITHILM CHLORIDE 
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I>ifiS.cultly sol m ethyl acetate (Xau- 
marm B 1910, 43 314 ) 

-HHoO 100 g H 2 O dissolve 209 g LiBr 
at 44° (Bogorodski, C C 1894, II 514 ) 
+21120 (Bogorodski ) 

+ 3 H 2 O 100 g H 2 O dissolve 80 g LiBr 
at — -30°, and 122 g at —10° (Bogorodski ) 

Littuum molybdenyl bromide, LiBr, MoOBrs - 
+ 4 H 2 O 

Very hygroscopic (Wemland and Knoll, 

2 €tiiorg 1905, 44 111 ) 

0 

Litiu.'ULm bromide ammonia g 

ILiHr, NHs Sol in H 2 O with decomp 
LiBr 2NH8 “ 

LiBr SNHa 

LiBr;4NH3 “ “ “ “ 

(Bonnefoi, C R 1900, 130 1395 ) 

Lithrum carbide, L 1 C 2 
Insol m cone acids 

Sol m fused oxidizmg agents, decomp II 2 U 

in tlie cold (Moissan, C R 1896, 122 363 ) 

X/itihLitim siibcblonde, L 12 CI 

Lecomp by H 2 O (Guntz, C R 1895, 
121 945) 

Xritliittm chloride, LiCl 

Very deliquescent Most dehquescent salt 
known to Berzehus Very sol m H 2 O Sol 
m 1 315 pts H 2 O at 15° (Gerlach ) 

100 pts H 2 O dissolve at 
0 °* 20° 65° 80° 69° 140° 160° 

63 7 80 7 104 2 115 129 139 145 pts LiCl 
(Gerlach, Z anal 8 281 ) 

St) ST of LiCl+Aq at 15° containmg 

1 5 10 15 20%LiCl, 

1 006 1 030 1 058 1 086 1 117 

25 30 36 40% LiCl 

1 148 1 182 1 219 1 256 

(Gerlach, Z anal 8 281 ) 

Sd sr of LiCl+Aq at 18° containing 

5 10 20 30 40% LiCl 

1 0274 1 0563 1 116 1 181 1 255 
(Kohlrausch, W Ann 1879 1 ) 

Sp gr of LiC14~Aq at 25 


bp gr of laCI-t-Vq 


g LiCl in KXKI g 
of solution 

0 

2 3923 
6 2360 
10 1093 


-J «T 1 

1 CMMjOOO 
I 0014^6 
1 0a3(>47 
I 005921 


(Dijken, Z ph\s Ch isq;, SMu 109 ) 

Sp gr of L 1 CI+ 4 q at 0 ° 

% LiCl 4 26 12 18 22 2 32 5 41 4 43 ^ 
Sp gr 1 026 1 073 1 13.1 1 203 1 267 12^82 
(Lemoine, C R lb 97, 126 003 ) 

Sp gr ofIaC 14 -\qat 20 ° 


\ormaht\ of | 
LiCIt^Q * 

LtCl 

1 wr 

10 35 j 

35 97 

1 1 2230 

7 17 

26 40 

1 1 1550 

5 57 5 

21 10 

, 1 1215 

2 98 j 

11 S3 

I 1 0Ij91 

1 06 

4 37 

1 1 0232 


(Forchheimer, Z ph\s Ch 1900,34 25 ) 

So gr 20 ° 4 ° of a normal solution of 
1022375 (Hai^, J Ana Chan Soc 1912 , 
34 1151 ) 

Sp gr ofdil LiCl-Aqat 20 004 ° 
none equiv LiCl per 1 at 20 0 W° 

Sp gr wnapared -mth H 0 at 20 OM — 1 


0 0000 
0 0001 
0 0002 
0 0005 
0 0010 
0 0020 
0 0050 
0 0100 


1 000 000 0 
1 000 002 5 
1 0000050 
1 OO0O’2o 
I ai0tr2o3 
1 CiOilOjOo 
1 aw 125 s 
1 OOll 251 0 


(Lamb and Lee J Am Cuein vic 1 m!, 36 


B-pt oi LiCl-^q 


Concentration of IiCl + M 

l-normal 

V- “ 

Vn “ 

V^- " 


1 0243 
1 0129 
1 0062 
1 0030 


(Wagner, Z phys Ch 1890 , 8 38 ) 


.Skinner, Chem Soe 61 341 
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LITHIUM CHLORIDE 


Sat LiCl+Aq boils at 171® (Kremers ) 


B-pt of LiCl-fAq P=pts LiClto 
100 pts H 2 O 


B pt 

P 

B pt 

P 

B pt 

P 

101' 

3 5 

124® 

48 5 

147® 

87 5 

102 

7 

125 

50 

148 

90 

103 

10 

126 

515 

149 

92 5 

104 

12 6 

127 

53 

150 

95 

105 

15 

128 

64 5 

151 

97 6 

106 

17 5 

129 

56 

152 

100 

107 

20 

130 

57 5 

153 

102 5 

108 

22 

131 

59 

154 

105 

109 

24 

132 

60 5 

155 

107 5 

110 

26 

133 

62 

156 

110 5 

111 

28 

134 

63 5 

157 

113 5 

112 

30 

135 

65 

158 

116 5 

113 I 

32 

136 

66 5 

158 5 

117 96 

114 

33 5 

137 

68 

159 

119 5 

115 

35 

138 

69 75 

160 

122 5 

116 

36 5 

139 

715 

161 

125 5 

117 

38 

140 

73 25 

162 

128 5 

118 

39 5 

141 

75 

163 

1315 

119 

41 

142 

77 

164 

135 

120 

42 5 

143 

79 

165 

138 5 

121 

44 

144 

81 

1 166 

142 5 

122 

45 5 

145 

83 

167 

146 5 

123 

47 

146 

85 

168 

151 


(Gerlach, Z anal 26 437 ) 


Cl+Aq at 0® 




i.0 cc of 
ition 

Sp gr of 
solution 


HCl 

LiCI 

HCl 

120 

0 0 

51 0 

0 0 

1 255 

97 5 

22 5 

41 4 

8 2 

1 243 

67 0 

66 0 

28 5 

24 1 

1 249 

58 0 

81 0 

24 6 

29 5 

1 251 


(Engel, A ch (6) 13 385 ) 


See also LiCl+HaO 

SI sol m liquid NHs (Franklin, Am Ch 
J 1898, 20 828 ) 

Sol m absolute alcohol, ether, and alcohol- 
ether 

B -pt of alcohohc solution of LiCl 


%LiCl 

B pt 

% LiCl 

B pt 

2 4 

78 43® +0 70® 

9 93 

78 43“+ 3 55“ 

5 39 

4-2 15 

16 94 

“ +11 75 

8 01 

'' +4 18 




(Skmner ) 


Solubility m alcohol +Aq decreases to 40% 
alcohol+60% H 2 O Curve shows minimum 
at 30% H 2 O to 70% alcohol The sat pure 
H 2 O and pure alcohol solutions cooled to 0® 
deposit LiCl, H 2 O and LiCl, 4 C 2 H 6 O respec- 
tively (Pina de Rubies, C A 1914 743, 
3006) 


Solubihty in ethyl alcohol 
Temp 1 06® 5 07® 13 0° 25 0® 40 6® 62 6® 
% LiCl 14 14 13 14 15 18 

(Lemome, C R 1897, 126 605 ) 


100 g ethyl alcohol dissolve at 
0® 5® 10® 15® 17® 

14 42 15 04 16 77 18 79 20 31 g LiCl 

The sohd phase from 0®-17® is LiCl, 4 C 2 H 6 O 


20® 30® 40® 50° 60® 

24 28 25 10 25 38 24 40 23 46g LiCl 

The sohd phase from 20®-60® is LiCl 
(Turner and Bissett, Chem Soc 1913, 103 
1907) 


Solubihty m ethyl alcohol +Aq at 25® 


100 g of the solution contain 


G CsHsOH 

G H 2 O 

G LiCl 

0 

55 10 

44 90 

5 96 

51 52 

42 52 

11 07 

48 73 

40 20 

17 46 

43 90 

38 64 

18 56 

43 70 

37 74 

22 16 1 

41 17 

36 67 

26 29 

39 51 

34 70 

28 97 

37 42 

33 61 

29 27 

36 89 

33 84 

30 10 

36 64 

33 26 

30 51 

35 67 

33 82 

32 79 

34 95 

32 26 

38 40 

31 58 

30 02 

49 27 

24 67 

26 06 

50 32 

24 04 

25 64 

53 50 

20 94 

25 56 

58 15 

18 47 

23 38 

59 78 

17 46 

22 76 

63 09 

14 83 

22 08 

70 24 

8 66 

21 10 

70 70 

8 26 

21 04 

70 74 

7 78 

21 48 

79 26 

0 

20 74 


The sohd phase in the mixtures which are 
richest in alcohol is LiCl, m the other mix- 
tures the sohd phase is L 1 CI+H 2 O 

(Pina de Rubies, C C 1916, I 521 ) 


Sp gr of LiCl in ethyl alcohol (LiCl, 
2C2H6O) 


% salt 

Sp gr at 14® 

Sp gr at 0® 

0 

0 797 

0 809 

5 2 

0 839 

0 851 

10 1 

0 871 

0 881 

14 6 

0 903 

0 903 


(Lemome, C R 1897, 126 605 ) 


LITHIUM UBANIUM CHLORIDE 
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Solubihty m methyl alcohol at t° 

t® % LiCl m sat solution 

1 26 

23 27 

50 30 

(Lemome, C R 1897, 126 604 ) 

3(§I oT* ^ inethyl alcohol (LiCl, 

%salt 5 2 14 5 221 

Sp gr at 21 5° 0 836 0 910 0 974 

Sp gr ‘^0° 0 854 0 926 0 988 

(Lemome, C R 1897, 126 604 ) 

15 86 g are sol m 100 g propyl alcohol 
(Schlamp, Z phys Ch 1894, 14 276 ) 

Sol m 15 pts fusel oil (Gooch, Am Ch J 
9 33) 

100 g methyl alcohol dissolve 42 36 g LiCl 
at 25° 

100 g ethyl alcohol dissolve 25 83 g LiCl 
at 25° 

100 g propyl alcohol dissolve 16 22 g DCl 
at 25° 

100 g isoamyl alcohol dissolve 9 03 g LiCl 
at 25° 

(Turner and Bissett, Chem Soc 1913, 103 
1909 ) 


Solubility of fused LiCl in alcohols at 25° 


Solvent 

% T iCl 

Water 

45 0 

Ethyl alcohol 

2 475 

Propyl alcohol 

3 720 

Butyl alcohol 

9 56 

Amyl alcohol 

8 26 

AUyl alcohol 

4 20 

Glycerine 

4 14 

Phenol (at53°C) 

1 89 


(Patten and Mott, J phys Chem 1904, 8 
158) 


100 pts pyridine dissolve 7 78 pts LiCl at 
15°, 14 2b pts LiCl at 100° (Laszczynski, 
B 1894,27 2288) 

Soluble m anhydrous pyridine, 97% pyri 
dine+Aq, 95% pyridine +Aq, and 93% 
pyridine +Aq (Kahlenberg, J Am Chem 
Soc 1908,30 1107) 

Difficultly sol in methyl acetate (Nau 
mann, B 1909, 42 3789), ethyl acetate 
(Naumann, B 1910, 43 314 ) 

Sol in ethyl acetate (Naumann, B 1904, 
37 3601 ) 

Solubility in glycol at 15° = 11% (de 
Comnck, Belg Acad Bull 1906, 359 ) 

Insol m benzomtrile (Naumann, B 
1914,47 1370) 

Sol in ethylamine (Shinn, J phys Chem 
1907,11 538 ) 

Sol m acetone (Eidmann, C C 1899, II 
1014) 


Solubihty of LiCl m acetone 

Pts sol in 100 pts acetone j t 


4 60 

0 

4 40 

12 

4 11 

25 

3 76 

46 

3 12 

53 

2 14 

58 


(Laszczynski, B 1894, 27 2287 ) 

H-HaO 13 536 noillimols are contamed 
mil sat solution at 25° (Herz, Z anorg 
1912, 73 274 ) 


Solubility m HCl+Aq at 25° 


MiUimols HCl in 10 com. 

Millimols LiCl in 10 com 


135 36 

6 30 

134 14 

10 53 

126 52 

17 64 

122 58 


(Herz, Z anorg 1912, 73 274 ) 


+ 2 H 2 O Sol m acetone (Krug and 
M^Elrpy, J Anal Ch 6 184 ) 

+ 3 H 2 O (Bogorodski, C C 1894^ II 
514) 

Lithmm gold chlonde 
See Chloraurate, lithium 

Lithium manganous chlonde, LiCl, MnCl 2 + 
3 H 2 O 

Decomp by H 2 O, stable only in excess of 
LiCl (Chassevant, A ch (6) 30 10 ) 

Lithium mercunc chlonde, 2LiCl, HgCL 
Very dehquescent and sol in H 2 O (Harth, 
Z anorg 1897, 14 323 ) 

Lithium mckel chlonde, LiCl, N 1 CI 2 + 3 H 2 O 
Dehquescent Sol m H 2 O and alcohol 
(Chassevant ) 

Lithium thallic chloride, 3LiCl, TICI 3 + 
8 H 2 O 

Very deliquescent Sol m H 2 O (Pratt, 
Am J Sci 1895, (3) 49 404 ) 

Lithium stannic chlonde 
See Chlorostannate, lithium 

Lithium uranous chloride, L 12 UCI 6 

As K salt (Aloy, Bull Soc 1899, (3) 21 
264) 

Lithium uramum chloride, UCI4, 2 LiCl 
Very hydroscopic, sol in H 2 O with decomp 
Sol in acetic acid Decomp by alcohol 
(Aloy, Bull Soc 1899, (3) 21 264 ) 
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LITHIUM ZINC CHLORIDE 


Lithrnm zinc chloride, LiCl, ZnCl 2 + 3 H 20 
Extremely deliquescent (Ephraim, Z 
anorg 1908, 69 68 ) 

SLiCl, Z 11 CI 2 -I-IOH 2 O (?) Not obtained 
m solid state (Ephraim, Z anorg 1908, 69 
69) 

Lithium chloride ammoma 
LiCl, NHs 
LiCl, 2 NH 3 
LiCl, SNHa 
LiCl, 4NH8 

Above Salts are all decomp by H 2 O 
(Bonnefoi, C R 1898, 127 367-369 ) 


Lithium chloroiodide, L 1 CI 4 I+ 4 H 2 O 
Dehquescent (Wells and Wheeler, SiU 
Am J 144 42 ) 


Lithium fluonde, LiF 

Very difficultly sol m H 2 O (Berzelius, 
Pogg 1 17) 

Two crystaUme forms Only ve^ si sol 
m H 2 O Very si decomp by H 2 O at red 
heat (Poulenc, Bull Soc 1894, (3) 11 17 ) 
Sp ^ of solution sat at 18® = 1 003 and 
contains 0 27% LiP (Mylius, B 1897, 30 
1718) 

Sol m 800 pts H2O, and the presence of 
NH4F and NHs decreases solubihty to 1 
3500 (Camot, Bull Soc 1889, (3) 1 250 ) 
Two crystalline forms are very si sol m 
HCl, easily sol m HNO3 (Poulenc, Bull 
(3) 11 17 ) 

ystaUme forms are msol m 95% 
(Poulenc ) 

m methjl acetate (Naumann, B 
_ 3790 ) 

Difficultly sol in ethyl acetate (Naumann, 
B 1910, 43 314) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Lithium hydrogen fluonde, L 1 HF 2 

Difficultly sol in H 2 O, but more easily than 
LiF (Berzelius ) 

Lithium silicon fluonde 
See Fluosihcate, hthium 

Lithium stanmc fluonde 
See Fluostannate, hthium 

Lithium tantalum fluonde 
See Fluotantalate, lithium 

Lithium uranyl fluonde, UO 2 F 2 , 4LiF 
(Ditte ) 

Lithium zircomum fluonde 
See Fluozirconate, lithium 


Lithium hydride, LiH 
Not dehquescent Decomp by H 2 O 
(Guntz, C R 1896, 123 997 ) 

Lithium hydrosulphide, LiSH (?) 

Dehquescent Sol m H 2 O and alcohol 
(Berzehus, Pogg 6 439 ) 

Lithium hydroxide, LiOH 
Not so dehquescent as NaOH, and appar- 
ently not more sol m hot than cold H 2 O 
(Gmehn, Gilb 62 399 ) 

Not dehquescent (Arfvedson, A ch 10 
82 ) 

The solubihty of LiOH m H 2 O can be ex- 
pressed by y =6 6750+0 00346t+0 0003t^, 
where y=the percentage of L 12 O m a satur- 
ated solution (Dittmar, Jour Soc Chem 
Ind 7 730) 


Solubihty of LiOH m H 2 O at t° 



G per 100 g Solution | 

G LiOH per 
100 g H 2 O 

L 12 O 

LiOH 

0 

6 67 

10 64 

12 7 

10 

6 74 

10 80 

12 7 

20 

6 86 

10 99 

12 8 

25 

6 95 

11 14 

12 9 

30 

7 05 

11 27 

12 9 

40 

7 29 

11 68 

13 0 

50 

7 56 

12 12 

13 3 

60 

7 96 

12 76 

13 8 

80 

8 87 

14 21 

15 3 

100 

10 02 

16 05 

17 5 


(SeidelFs Solubihties, 1st Ed 174 ) 


A sat aq solution contains 7 09% LiOH 
(Schrememakers, C C 1906, II 1486 ) 

Sp gr of LiOH+Aq at 18° containmg 
1 25 2 5 5 7 5% LiOH 

1 0132 1 0276 1 0547 1 0804 
(Kohlrausch, W Ann 1879 1 ) 


Solubility in Li 3 SbS 4 +Aq it 30° 


% 

LiOH 

% 

Li3SbS4 1 

Solid Phase 

11 4 

0 

LiOH, H/) 

9 1 

8 3 

a 

2 3 

29 9 


2 1 

48 3 

(1 

2 1 

52 1 

LiOH, HjO+Li,SbS4, IOH 2 O 

1 4 

51 8 

Li,SbS4, lOH 0 

0 

51 3 

(1 


(Donk, Chem Weekbl 1908, 6 529, 029, 767 ) 


SI sol in alcohol, insol in alcohol-ether 
(Mayer ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 
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Insol m acetone (ISTaumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Cryst also with H2O, and HH2O (Gottig, 
B 20 2912 ) 

Lithitun imide, L12NH 
Decomp at high temp Insol m toluene, 
benzene, ether and ethjl acetate Decomp 
CHCls (Ruff, B 1911, 44 506 ) 

Lithium iodide, Lil 
Dehquescent 

Solubihty m 100 pts H2O at 
0° 19° 40° 59° 75° 80° 99° 120° 

161 164 179 200 263 435 476 588 pts Lil 


Sp gr of Lil+Aq at 19 5° containmg 
5 10 15 20 25 30% Lil, 

1038 1 079 1 124 1 172 1 224 1 280 


35 40 45 50 55 60% Lil 

1344 1 414 1 489 1 575 1 670 1 777 
(Kremers, Pogg 104 133, 111 60 Ger- 
lach, Z anal 8 295 ) 

Sp gr of Lil+Aq at 18° containing 
5 10 15 20 25% Lil 

10361 1 0756 1 1180 1 1643 1 2138 

(Kohbausch, W Ann 1879 1 ) 


Temp of maximum 
density of Lil+Aq 
2 516° 

0 039° 


g -mol Lil dissolved 
in 1000 g H2O 
0 1795 
0 4666 


(de Coppet, C R 1900, 131 178 ) 


Very sol m liqmd NH3 (Franklm, Am 
Ch J 1898, 20 828 ) 

100 g methyl alcohol dissolve 343 4 g Lil 
at 25° 

100 g ethyl alcohol dissolve 250 8 g Lil 
at 25° 

100 g propyl alcohol dissolve 47 52 g Lil 
at 25° 

100 g isoamvl alcohol dissolve 112 50 g 
Lil at 25° 

In the case of propyl alcohol the solid 
phase at 25° is Lil, 4CdH80 (luiner and 
Bisbott, Chcni Sue 1913,103 1909 ) 


Sol m benzomtrile (Naumann, B 1914, 
47 1369) 

Scl m methyl acetate (Naumann, B 
1909,42 3789) 

Difficultly sol m ethyl acetate (Naumann, 
B 1910, 43 314 ) 

Sol m acetone (Eidmann, C C 1899, II 
1014, Naumann, B 1904, 37 4328 ) 

-fH20 Mpt below 200° (Bogorodsky, 
C C 1897, II 175 ) 

H-2H20 Mpt 86-88° (Bogorodsky) 
+3H2O Mpt 75° (Bogorodsky) 

Sol m absolute alcohol without decomp 
(Thirsoff, Chem Soc 1894, 66 (2) 234 ) 

The composition of the hydrates formed by 
Lil at different dilutions is calculated from 
determinations of the lowermg of the fr -pt 
produced by Lil and of the conductivity and 
sp gr of Lil+Aq (Jones, Am Ch J 1905, 
34 301 ) 

Lithium mercuric iodide, 2LiI, Hgl2+6H20 
Very dehquescent Decomp by H2O 
Very sol without decomp m alcohols, glycer- 
me, acetone, fummg formic acid, acetic acid, 
ethyl acetate, ethyl oxalate, etc Less sol 
m mtrobenzene Insol m benzene and 
methyl iodide (Dubom, C R 1905, 141 
1017 ) 

+8H2O Decomp by H2O Very sol m 
alcohols, glycerme, acetone, f um ing formic 
acid, acetic acid, ethyl acetate, etc without 
decomp SI sol in mtrobenzene Insol m 
benzene and methyl iodide (Dubom, 1 c ) 
4-9H20 Hydroscopic Sol in alcohol 
and acetone without decomp (Dobroserdoff, 
C C 1901, I 664 ) 

Lithium mtnde, LisN 

Sol m H2O with decomp (Ouvrard, C R 
114 120) 

Very hydroscopic (Dafert, M 1910, 31 
987) 

Lithium oxide, L12O 

Slowly sol in H2O to form LiOH 
See Lithium hydroxide 

Lithium peroxide, L12O2 

(de Forcrand, C R 1900, 130 1467 ) 


Solubility in organic solvents at t° 
C=pts by wt of Lil in 100 cem of the 
sat solution 

L=no of liters which at the saturation 
temp hold in solution 1 mol Lil 


Lithium hydrogen peroxide, Li O2, H2O2+ 
3H2O 

Sol in H2O Insol in alcohol (de For- 
crand, C R 1900, 130 1466 ) 


Solvent 

t 

c 

L 

Furfurol 

25° 

45 86 

0 292 

Nitromethane 

25° 

2 519 

5 32 

(t 

0° 

1 219 

10 98 


(Walden, Z phys Ch 1906, 66 718 ) 


Solubility m glycol at 15 3° =28% (de 

Coninck, Belg Acad Bull 1906, 359 ) 


Lithium selemde, I loSe 
Sol in H2O (labre, C R 103 269 ) 
+9H2O Sol in H2O (Fabre ) 

Lithium silicide, LioSi 

Decomp by H2O and by dil acids De- 
comp by aqueous solutions of alkalies with 
evolution of H (Moissan, C R 1902, 134 
1083) 
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LITHIUM SULPHIDE 


Lithitun ?nor?osulplude, LioS 

More sol m H 2 O or alcohol than LiOH 

Luteochromium bromide, Cr(NH8)6Br3 
Less sol in H 2 O than the chlonde (Jor- 
gensen, J pr (2) 30 1 ) 

bromoplatinate, [Cr(NHs) 6 ] 2 (PtBr 8 )a-i- 

4 H 2 O 

SI sol in H 2 O Insol in alcohol (Jorgen- 
sen ) 

chlonde, Cr(]NrH 8 ) 6 Cl 3 +H 20 

Efflorescent, and very sol in H 2 O (Jorgen- 
sen ) 

chloroplatmate 

(a) [Cr(N‘H8)6]2(PtCl6)3+6H20 Nearly 

completely msol m H 2 O (Jorgensen ) 
ib) Or (NH8)6Cl(PtCl6) +2 HH 2 O Decomp 
by H 2 O mto above, msol m alcohol (Jor- 
gensen ) 

(c) [Cr(NH3)6l2Cl4(PtCl6)+2H20 De- 
comp by H 2 O into (a) (Jorgensen ) 

mercimc chlonde, Cr(NH8)6Cl8, HgCL 

Decomp by H 2 O, si sol m dil HCl+Aq, 
msol m alcohol 

Cr(NH8)6Cl3, 3HgCl2-f2H20 Decomp 
by dll HCl-l-Aq mto above salt (Jorgen-| 
sen) 


LuteochroTnmm oxalate, [Cr (NHs) 6)2 ( 0204 ) 3 + 

4 H 2 O 

Nearly msol m cold H 2 O (Jorgensen ) 

orthophosphate, Cr(NH 3 ) 6 P 04 + 4 H 20 

SI sol m H 2 O, easily sol m dil acids 
(Jorgensen ) 

soditun pg/’^ophosphate, 

Cr(NH8)6(NaP207) +11 J^HgO 
Nearly msol m cold H 2 O, wholly msol m 
dll NH 40 H+Aq (Jorgensen) 

sulpbate, [Cr(NH 8 ) 6 ] 2 (S 04 ) 3 + 5 H 20 

Quite sol m H 2 O, msol m alcohol (Jdr- 
gensen ) 

sulphate chloroplatmate, 

[Cr(NH3)6(S04)]2PtCl6 

Nearly msol m H 2 O (Jorgensen ) 

Luteocobalt dzaxmne chromium sulpho- 
cyamde 

See Diamine chromium luteocobalt sulpho- 
cyamde 

Luteocobaltic bromide, Co(NH8)6Br3 
Sol m H 2 O Precipitated from saturated 
H 2 O solution by dil HBr+Aq (Jorgensen, 
J pr (2) 36 417 ) 


iromicyamde, Cr(NH8)6Cr(CN)6 
^ipitate 

cobalticyanide, Cr(NH 3 ) 6 Co(CN )6 

Nearly msol in H 2 O or in cone HCl+Aq 
(Jorgensen ) 

ferrocyamde, Cr(NHs)GFe(CN)6 

Very si sol m cold H 2 O or dil acids 
(Jorgensen ) 

iodide, Cr(NH3)6l3 

SI sol m H 2 O (Jorgensen, 1 c ) 


5) 


— bromopermanganate, 

Co(NH8)6Br2(Mn04) 

Easily so] in H 2 O (Klobb, A ch (6) 12 


bromoplatmate, Co(NH 3 ) 6 Br 8 , PtBr 4 + 

H 2 O 

SI sol in HaO^ can be recrystaUised from 
hot H 2 O con taming HBr (Jorgensen ) 

bromosulphate, Co(NH 3 )oBr(S 04 ) 

Nearly msol in H 2 O Very si sol in dil 
NH 40 H:+Aq (Jorgensen ) 


lodosulphate, Cr(NH3)6So4l 

Sol m H 2 O, nearly msol m dil NH 4 OH+ 
Aq or alcohol (Jorgensen ) 

mtrate, Cr(NH3)6(N03)8 

Sol m 35-40 pts H 2 O Insol in cold dii 
HNOs+Aq or alcohol Can be crystallised 
out of H 2 O containing a little HNO 3 (Jor- 
gensen, J pr (2) 30 1 ) 

nitrate chloroplatmate, 

Cr(NH 8 ) 6 (N 03 )PtCl 6 +H O 
Insol in HoO Sol in dil H 2 S 04 +Aq 
(Jorgensen ) 

mtratosulphate, Cr(NH8)6(N03)S04 

Sol in H 2 O, msol in alcohol (Jorgensen ) 


carbonate, [Co(NH 3 ) 6 ] 2 (C 03 ) 3 + 7 H 20 

Efflorescent, easily sol m H 2 O 
[Co(NH 3 ) 6 ] 2 (C 03 ) 3 , H2CO3+5H2O Less 
sol in H 2 O than the neutral salt (Gibbs 
and Genth ) 

chlonde, Co(NH 8 ) 6 Cl 3 

Sol m 17 09 pts H 2 O at 10 5°, 16 81 pts 
at 114°, 16 48 pts at 12°, and more easily m 
hot H 2 O (F Rose ) 

100 pts H O dissolve 4 26 pts at 0°, and 
12 74 pts at 46 6° (Kurnakoff, J russ Soc 
24 629 ) 

Not appreciably sol m cone HCl+Aq 
(Jorgensen ) 

Insol m alcohol or solutions of the alkah 
chlorides (Gibbs and Genth ) 

Insol m NH 40 H+Aq 


LUTEOCOBALTIC CHROMATE 


461 


Aqueous solution is pptd by alcohol, min- 
eral acids, or alkali chlondes 

Luteocobaltic mercuric chlonde, CoCNHa^eCls, 
HgCl2+134H20 
Sol m hot H 2 O (Krok, 1870 ) 

By recrystallizmg from hot H 2 O contammg 
HCl is converted mto — 

Co(NHs)6Cl8, 3HgCl2+H20 Very si sol 
in cold H 2 O (Jorgensen ) 

Co(NH3)8Cl8j 2HgCl2+HH.O Sol m hot 
H 2 O, from which it c^st^dizes on cooling 
Insol m cold cone HCl+Aq, and is pptd 
from H 2 O solution by HCl or alcohol (Car- 
stanjen ) 

Does not exist (Jorgensen ) 

-b3H20 More easily sol m cold H 2 O and 
other solvents than the precedmg comp 
(Carstanjen, Berlm, 1861 ) 

Does not exist (Jorgensen ) 

stannous chlonde, 2Co(NH3)6Cl3, 

SSnCla+lOHaO 

-fSHaO 

chloraurate, Co(NH 3 ) 6 Cl 3 , AuCla 

Very si sol in cold, more easily m hot H 2 O 
containing HCl (Gibbs and Genth, Sill Am 
J (2) 23 330 ) 

chlonodate, [Co(NH 3 ) 6 Cl 2 ] 2 l 40 iiH-H 20 

chlonndite, Co(NHs)6, IrCle 

Insol in boiling H 2 O or dil HCl+Aq 
(Gibbs ) 

chlormdate, 2 Co(NH 3 ) 6 Cl 8 , 3IrCl4 

Insol in H 2 O (Gibbs ) 

— — chlorochromate, Co(NH 3 )oCr 04 Cl+ 
3 H 2 O 

Sol in HoO (Klobb, Bull Soc 1901, (3) 
25 1027 ) 

chlorofluonde, Co(NH 3 )flCl 2 F 

(Bohm, Z anorg 1905, 43 339 ) 

chloropalladite, 2Co(NH3)6Cl3, SPdCb 

Fasily sol in dil HCl+Aq (Gibbs, Sill 
Am J (2) 37 58 ) 

chloroperchlorate, Co(NH 3 )gC 1 (C 104)2 

(Millosf vich, Gazz ch it 1901, 31 (2) 
285 ) 

chloropermanganate, 

Co(NH3)cCb(Mn04) 

Can bp rocrystallized from H 2 O (Klobb, 
C R 103 3S4) 

chloropermanganate ammomum chlor- 
ide, Co(NH 3 ) 6 Cl 2 (Mn 04 ), NH 4 CI 
Easily sol m H 2 O (Klobb ) 


Luteocobaltic chloropermanganate potassium 
chlonde, Co(NH 8 ) 6 Cl 2 (Mn 04 ), KCl 
j Very easily sol in H 2 O, with decomp into 
I constituents, sol in KCl+Aq (Klobb ) 

chloropermanganate sodium chlonde, 

Co(NH 8 ) 6 Cl 2 (Mn 04 ), NaCl 
Very sol in H 2 O (Klobb ) 

chloroplatmate, 2 Co(NH 8 ) 6 Cls, 3 PtCl 4 + 

6 H 2 O 

Can be reerystaUized from much hot H 2 O 
(Gibbs and Genth ) 

+ 2 IH 2 O (Gibbs and Genth ) 
Co(NH 3 ) 6 Cl 8 , PtCL+J^HsO Very si sol 
m cold, deeomp by hot H 2 O into — 
2Co(NH3)6Cl3, PtCl4+2H20 By recrys- 
taUizmg from hot H 2 O containing HCl this 
salt IS converted mto the above salt (Jor- 
gensen ) 

chlororhodite 

Nearly msol m boilmg H 2 O or dil acids 
Sol in cone HCl+Aq (Gibbs, Sill Am J 
(2) 37 57 ) 

chlororuthenate, 2 Co(NH 3 ) 6 Cl 3 , SRuCL 

Sol m dll acids (Gibbs ) 

chloroselenate, Co(NH 8 ) 6 ClSe 04 + 3 H 20 

Decomp by H 2 O (Klobb, Bull Soc 
1901, (3) 26 1029 ) 

chlorosulphate, Co(NH 3 ) 6 Cl(S 04 ) 

Sol m H 2 O 

+ 3 H 0 Only si sol in cold H 2 O (Klobb, 
Bull Soc 1901, (3) 26 1025 ) 

ammomum chlorosulphate, 

[Co(NH3)6]4CL(S04)6, 3(NH4)2S04 + 

OHO 

Decomp by H 2 O (Klobb, Bull Soc 
1901, (3) 25 1027 ) 

chlorosulphate chloroplatmate, 

2Co(NH3)6CirS04), PtCL 
Veiy si sol in cold pure H 0 Can be re- 
crystallized out of HoO containing HCl 
(Krok ) 

chlorosulphate mercunc chlonde, 

Co(NH 3)6Q(S04), HgCL 
Scarcely sol in pure H^O, but can be crys 
tallized from warm acidified H 2 O (Krok ) 

chlorosulphite, Co(NH 8 ) 6 (S 03 )Cl+ 

SII^O 

Sol in H 2 O (Vortmann and Magdeburg, 
B 22 2637) 

chromate, [Co(NH 8 ) 6 ] 2 (Cr 04 ) 3 + 5 H 20 

Ppt Sol in hot H O 

[Co(NH 3 ) 6 l 2 (Cr 20 ) 3 + 6 H 20 Moderately 
sol in hot H 2 O 
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LUTEOCOBALTIC CHROMICYANIDE 


LuteocobalUc chromicyaxude, 
Co(NH3)6Cr(CN)6 
Ppt (Braun ) 

cobaltLcyamde, Co(NH8)6Co(CN)6 

Ppt 

dittnonate, basic, 

4[Co(NH 8)8(S206) (0H)1, C02(S206)20 
Sol m H 2 O and dil alcohol 

femcyanide, Co(NH 3 ) 6 Fe(CN) 6 + 

MH2O 

Insol m H 2 O (Braun ) 

fluonde, Co(NH 3 ) 6 F 3 

SI sol in cold H 2 O Nearly msol m acids 
(Bohm, Z anorg 1905, 43 340 ) 

hydrogen fluonde, Co(NH 8 ) 6 H 3 F 6 

SI sol m H 2 O Decomp by hot H 2 O 
(Miolati and Rossi, Real Ac Line 1896, 
(5) 5 II, 185 ) 

hydrogen boron fluonde, 

Co(NH 3)6F3, 3BFg, HF 
Cryst from H 2 O acidified with HF Mio- 
lati and Rossi ) 

molybdenyl fluonde, 

Co(NH8)6F8, 2 M 0 O 2 F 2 
Cryst from H 2 O containing HF (Miolati 
and Rossi ) 

silicon fluonde, 

Co(NHs)6F8, 2 S 1 F 4 (Miolati and 
Rossi ) 

titanium hydrogen fluonde, 

2Co(NH3)6Fs, 3 T 1 F 4 , 2HF (Miolati 
and Rossi ) 

tungstyl fluonde, 

Co(NH3)6F3, 2 WO 2 F 2 (Miolati and 
Rossi ) 

uranyl fluonde 

Co(NH3)6F8, UO 2 F 2 

Can be cryst from H 2 O containing HF 
(Miolati and Rossi ) 

— — vanadyl fluonde, 

2Co(NH3)6F3, 5 VO 2 F, 7HF 
Ppt (Miolati and Rossi ) 

fluonde mtrate, 

Co(NH 3)6F(N03)2 
(Bohm, Z anorg 1905, 43 336 ) 

hydroxide, Co(NH 3 ) 6 (OH )3 

Known only in aqueous solution 


Luteocobaltic mercunc hydroxychlonde, 
CoN6Hi4(HgCl)3(HgOH)Cl8 
Ppt Easily decomp (Vortmann and 
Morguhs, B 22 2644 ) 

CoN 6 Hi 4 (HgOH) 4 Cl 3 Ppt (V and M ) 
CoN 6 Hi 6 (HgOH) 2 Cl 3 Ppt (V and M ) 

iodide, Co(NH 3 ) 6 l 8 

Insol in cold, but moderately sol m hot 
H 2 O 

According to Jorgensen contams HNOs and 
has the formula Co 2 (NH 3 )i 2 l 4 (N 03)2 

lodosulphate, Co(NH 8 ) 6 l(S 04 ) 

Can be recrystallized from hot HoO SI 
sol m warm, nearly msol m cold H 2 O 
(Krok, B 4 711 ) 

mercunodide, Co 2 Ni 2 H 88 (HgI) 3 l 6 

Ppt (Vortmann and Borsbach ) 
CoN 6 Hi 6 (HgI) 2 l 8 Ppt (V andB) 

mercunodide, basic, 

CoN6Hi6(HgOH)2l2(OH) 

Insol in H 2 O SI sol in H 2 O (Vort- 
mann and Borsbach, B 23 2804 ) 

mtrate, Co(NH8)6(N08)s 

Sol m H 2 O Can be recrystallised from 
boilmg H 2 O Sol m about 60 pts H 2 O 
Insol m cone HNOg+Aq (Jorgensen, J 
pr (2), 36 417 ) 

Almost msol in acids (Rogoiski, A ch 
(3), 41 454 ) 

Insol in NH 4 OH, HCl, and HNOs+Aq, 
decomp by H 2 S 04 -f-Aq (Gibbs and Genth ) 
Co(NH 3 ) 6 (N 03 ) 3 , HNO 3 Decomp by 
HgOordil alcohol (Jorgensen, J pr (2), 44 
63) 

mtrate chloroplatinate, 

Co(NH3)6(N08)Cl2, PtCl4+H20 
Not decomp by H 2 O (Jorgensen ) 

mtratosulphate, Co(NH 3 ) 6 (N 03 )(S 04 ) 

Sol in H 2 O (Jorgensen ) 

mtrite cobaltic mtnte, 

C02(NH3)i2(N02)6, C02(N02)6 = 
C0(NH3)6(N02)gC 0 
Nearly msol in H 2 O (Jorgensen ) 

Much less sol in H 2 O than the couespond- 
ing roseo salt (Gibbs ) 

diamine cobaltic mtrite, 

Co(NH3)6[Co(NH 3)2(N02)4]. 
ppt (Gibbs ) 

= Co(NH3)6[(N02)2(NH3)2Co(N02)2l3 
Nearly msol in cold, si sol m boiling H 2 O 
(Jorgensen, Z anorg 5 179 ) 

oxalate, [Co(NH 8 ) 6 ] 2 (C 204 ) 8 + 4 H 20 

Insol m hot or cold H 2 O Easily sol m 
1 H2C204-f'Aq 
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Luteocobaltic oxalate chloraurate, 

2Co(NH 8)6(C204)C1, AuCla+ffiaO 
Easily sol m hot H2O (Gibbs ) 

perchlorate, Co(NH8)6(C104)8 

(MiUosevich, Gazz ch it 1901, 31, (2) 
285) 

permanganate, [Co(NH8)6]2(Mn04)8 

Nearly msol m H2O 100 pts H2O at 0® 
dissolve only 0 072 pt salt Moderately 
sol m hot H2O (Klobb, A ch, (6) 12 5 ) 

persulphate sulphate, 

[CO(NH8)612S208(S04)2 
Much less sol in H2O than the sulphate 
Sol m 641 pts H2O at 18 8® and m 632 
pts at 20® Not eaily sol even m boihng 
HaO (Jorgensen, Z anorg 1898, 17 459) 

orthophosphate, Co(NH8)6(P04) 4- 

4H2O 

SI sol incoldH20 Easily sol mdil acids 
(Jorgensen ) 

[Co(NH8)6]8(P04)(P04H)8+5MHaO (?) 

Ppt (Braun ) 

[Co(NH 06]2(PO4H)3+4H2O Ppt Easily 
sol m very dd HCl+Aq (Jorgensen ) 

— metaphosphate 
Ppt 

p^/^'ophosphate, [Co(NH3)6l2P40i8+ 

6H2O 

(Gibbs, Am Acad Proc 11 29), or 
Co2(NH3)i2P40i3rONa)2 (Vortmann, B 11 
2181), or Co(NH3)6(P207Na)+ll)^H20 
(Jorgensen, J pr (2) 36 438 ) 

Very nearly msol m H2O With H2O at 
80® it IS decomp into — 

[Co(NH3)c]4rP20 )8-i-20H2O Less easily 
sol than the preceamg salt 

p2/? ophosphate, acid, Co(NH3)6(P207H) 

Wholly msol in H2O Somewhat sol m 
dll HC2H302-|-Aq Easily sol in HCl+Aq 
(Jorgensen ) 

sodium p2/rophosphate, 

Co(NH3)6(P207Na) + 11 HH 2 O 
Ppt Not wholly msol m cold H2O 
Decomp by hot H2O Less sol m NH4OH + 
Aq than m H2O (Jorgensen ) 

[Co(NH3)g 14(P207)3, 2Co(NH3)6(NaP207) 

4-39 H2O As above (Jorgensen ) 

selenate, [Co(NH6)]2(Se04)3+5H20 

Very sol m H2O (Klobb, Bull Soc 
1901, (3) 26 1028 ) 

hydrogen selenate, 

[Co(NH3)6]H(Se04)24-23^H20 

Not decomp by H2O (Klobb ) 


Luteocobaltic ammomum selenate, 

[Co(NH8)6]2(Se04)8, (NH4)2Se044- 
4H2O 

Very sol m H2O 

[Co(NH6]2(Se04)3, (NH4)2Se044-8H20 
Very sol mHaO (Klobb) 

— — sulphocyamde, Co(NH3)6(SCN)8 
Decomp by hot H2O (Miolati, Z anorg 
1900, 23 241 ) 

mercuric sulphocyamde, 

Co(NH 8)8(SCN)3, 2Hg(SCN)2 
Decomp by H2O 

Cryst from dil NH4SCN 4-Aq (Miolati ) 

platinum sulphocyamde, 

[Pt(SCN)4]8[C0(NH3)8(SCN3)]2 
Decomp by hot H2O (Miolati ) 

silver sulphocyamde, 

Co(NHs)6 (SCN)8, 2AgSCN 
Decomp by hot H2O (Miolati ) 

sulphate, [Co(NH8)6l (S04)34-5H20 

SI sol in cold, more easily in hot HoO 
4-6H2O (Krok, B 4 711 ) 

hydrogen sulphate, 

Co(NH3)8H(S04)2 

Decomp by alcohol to sulphate (Jor- 
gensen, Z anorg 1898, 17 458 ) 

4KC06NH3) 2(804)3], 6H2SO44-IOH2O 
Very sol m H2O with decomp into the normal 
sulphate 

When pulverized it seems to dissociate 
slowly in contact with abs alcohol (Klobb, 
Bull Soc 1901, (3) 26 1025 ) 

— — ammomum sulphate, 

[C06(NH3)6]2(S04)3, (NH4)2S044-8H20 
Sol m H2O with decomp (Klobb ) 

cenum sulphate, [Co(NH3)6]2(S04)3, 

Ce2(S04)34-l>iH O 

Very si sol m cold, and practically msol 
in boiling H2O Sol m acids (Gibbs, Am 
Ch J 16 560 ) 

[Co(NH 3)6] (804)3, 3Ce(S04)2 4-H20 As 

above (Wing, Sill Am J (2) 49 363 ) 

lanthanum sulphate, [Co(NH 8)6]2(S04 )s, 

La2(S04)3 4-H20 
SI sol inH^O (Wing) 

— - — thallic sulphate, [Co(NH3)o]2(S04)3, 

ai20(S04)2+5H20 
Decomp by cold H2O (Gibbs ) 

sulphate bromaurate, 

Co(NH3)6(S04)(AuBr4) 

Very si sol m H2O with apparent decomp 
Insol m alcohol (Jorgensen) 
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Luteocobaltic sialphate cMoraurate. 
Co(NH3)6(S04)AuCl4 
SI sol m H 2 O (Jorgensen ) 

cobaltic stdphite, [Co(NH 8 ) 6 ] 2 (S 03 ) 8 , 

C 02 (SO 3) 3 +H 2 O — diclirocobaltic stil- 
phite, [Co(NH3)3]2(SOs) 8+2H20, which 
see 

[Co(NH 8)6]2(S08)8, 2C02(S08)34-15H20 = 
diamme cobaltic sulphite, [Co (NH3) 212(803)2 
+ 5 H 2 O, which see 

Luteorhodium bromide, Rh(NH 3 ) 6 Br 8 
Less sol m H 2 O than the chlonde (Jor- 
gensen, J pr (2) 44 51 ) 

chlonde, Rh(NH8)6Cl8 

Sol m 7 to 8 pts H 2 O at 8® (J ) 

-I-H 2 O Extremely efflorescent (J ) 

rhodium chlonde, Rh(NH8)6Cl8, RhCU 

Sol in H 2 O (Jorgensen, Z anorg 6 
174) 

— chloroplatmate, 2 Rh(NH 3 ) 6 Cl 8 , 3PtCl4+ 
6 H 2 O 

Insol mH20 Sol inwarmHCl+Aq (J) 
Rh(NH3)6Cl3, PtCl4+HH20 Decomp 
by H 2 O into chlonde and above salt ( J ) 

mtrate, Rh(NH3)6(N08)3 

Sol m 48 to 49 pts H 2 O at ord temp 
HNOs+Aq diluted with 5 vols H 2 O ppts 
the salt completely from aqueous solution 
(Jorgensen, J pr (2) 44 51 ) 

Rh(NH 3 ) 6 (N 03 ) 8 , HNO 3 Decomp by 
H 2 O or dll alcohol (Jorgensen, J pr (2), 
44 63) 

ori/iophosphate, Rh(NH 3 ) 6 P 04 + 4 H 20 

SI sol in cold H 2 O ( J ) 

sodium p 2 /rophosphate, 

[Rh(NH3)6]2(P207)sNa2+23H20 
Nearly wholly insol in H 2 O Wholly insol 
in NH 40 H+Aq (J ) 

sulphate, [Rh(NH 3 ) 6 ] 2 (S 04 ) 8 + 5 H 20 

Sol in 43 pts H 2 O at 20° (J ) 

Magnesium, Mg 

Does not decomp H 2 O at ord temp , but 
decomp slowly at 100° H 2 O contaimng 
acids dissolves Mg easily Sol m cold dil 
HC2H802 4-Aq Difficultly sol in cold 
H 2 S 04 +Aq (Bunsen ) Cold mtrosulphuric 
acid does not attack (Bunsen ) Cold 
NH 40 H+Aq, KOH-HAq, or NaOH+Aq do 
not attack (Maak, Phippson ) Sol in NH 4 CI 
or (NH4)2C08+Aq (Wohler ) 


Very rapidly sol in K2S208+Aq and 
(NH 4 ) 2 S 208 +Aq with violent evolution of 
gas (Levi, Gazz ch it 1908, 38 (1), 583 ) 
Attacked by aqueous solution of KCl, 
NH 4 CI, NaCl, LiCl, CuCL, CdCL, C 0 CI 2 
PbCl 2 , HgCL, FeCla, CrCL, PtCL, AuCL, 
CUSO 4 , ZnS 04 , FeS 04 and MnS 04 
SI attacked by hot 30% CaCL+Aq, not 
by 30% MgCL+Aq, BaCL+Aq and SrCL-f 
Aq (Tommasi, Bull Soc 1899, (3), 21 886 ) 
Not attacked by NH 4 F- 1 -Aq, very slowly 
by solutions of BaCL, CaCL, KCl, K 8 Fe(CN) 6 , 
NaNOs, Na 2 S 203 and Na 2 HP 04 Solutions 
of NaC 2 H 302 , Na 2 B 40 , alum and chrome 
alum attack vigorously Solutions of 
(NH 4 ) 2 C 08 , NH 4 CI, (NH4)2C204, (NH 4 ) 2 S 
and Na 2 C 03 attack even more vigorously 
(Mouraour, C R 1900, 130 140 ) 

Insol m hqmd NHs (Gore, Am Ch J 
1898, 20 828 ) 

Insol m hquid HF (Franklin, Z anorg 
1905, 46 2 ) 

Somewhat sol in hquid NH 3 J if a clean 
metaUic surface is m contact with the pure 
solvent (Kraus, J Am Chem Soc, 1907, 
29 1561 ) 

J^ccm oleic acid dissolves 0 0104 g 
Mg m 6 days (Gates, J phys Chem 1911, 
16 143) 


Magnesium arsemde, MgsAs 2 
Decomp on air (Parkinson, Chem Soc 
6 127) 


Magnesium azoimide, Mg(N 8)2 
Decomp by hot H 2 O (Curtius, J pr 
1898, (2) 68 292 ) 

Magnesium boride, Mg 9 B 2 
Sol in HCl+Aq (Winkler, B 23 774 ) 


Magnesium bromide, MgBr 2 

Deliquescent Very sol in H 2 O with evolu- 
tion of heat 

Sat MgBr 2 +Aq contains at 
—18° +17° 48° 62° 97° 

52 58 60 9 62 5 65 8 % MgBra 

(Etard, A ch 1894, (7), 2 541 ) 

See also MgBr2+6H20 

Sp gr of MgBr 2 +Aq at 19 5° containing 

5 10 15 20 25 %MgBr 2 , 

1 043 1 087 1 137 1 191 1 247 

30 35 40 45 50 % MgBn 

1 31 1 377 1 451 1 535 1 625 

(Kremers, Pogg 108 118, calculated by 

Gerlach, Z anal 8 285 ) 

MgBr 2 +Aq is si decomp by evaporation 
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Solubility of MgBr 2 m alcohols 

MgBr 2 forms with methyl alcohol a com- 
plex, MgBr 2 , dCHaOH 


Solubihty of MgBr 2 , eCHsOH m GHjOH at t** 



% by weight 
of MgBr2 
6CH3OH 


% by weight 
of MgBra 
eCHaOH 

0 

42 6 

130 

63 6 

20 

44 6 

140 

66 8 

40 

46 7 

150 

70 2 

60 

48 9 

160 

74 0 

80 

51 4 

170 

78 5 

100 

55 5 

180 

84 5 

no 

58 0 

185 

88 0 

120 

60 7 

190 mpt 

100 


(Menschutkm, Z anorg 1907, 62 11 ) 


MgBr 2 forms with ethyl alcohol a complex, 
MgBr2, eCiHfiOH 


Solubihty of MgBr 2 , 6 C 2 H 6 OH m CaHsOH 
at t° 


t® 

% by weight 
of MgBra 
6C2H6OH 

t® 

% by weight 
of MgBr2 
eCaHfiOH 

0 

17 2 

80 

73 8 

10 

24 9 

85 

76 2 

20 

32 7 

90 

78 7 

30 

40 3 

95 

82 3 

40 

47 8 

100 

86 7 

50 

55 1 

103 

90 0 

60 

62 2 

106 

94 4 

70 

68 8 

108 5 mpt 

100 

75 j 

71 4 



(Menschutkm ) 


MgBr 2 forms with propyl alcohol a com- 
plex, MgBra, 6 C 8 H 7 OH 


Solubility of MgBr 2 , 6C3H7OH in C 8 H 7 OH 
at t*=* 


t® 

% by weight 
of MgBr2 
6C3H7OH 

t® 

% by weight 
of MgBr2 
6C3H7OH 

0 

77 9 

43 

93 0 

10 

81 5 

46 

94 3 

20 

85 1 

48 

95 8 

30 

89 5 

50 

97 8 

40 

92 0 

52 mpt 

100 


(Menschutkm ) 


MgBr 2 forms with isobutylalcohol a com- 
plex, MgBr 2 , 6 (iso)C 4 HfiOH 


Solubihty of MgB^ 6 (iso)C 4 H 90 H m 
0 Ji 90 :a at t° 


B 

% by weight 
of MgBr2 
61S0C4H9OH 

t 

% by weight 
of MgBr2 
6 isoC 4 H 90 H 

0 1 

55 8 

60 

82 4 

Kl 

60 5 

65 

84 2 

Bl 

65 2 

71 

88 0 

Bl 

69 8 

75 

92 0 


74 3 

77 

94 6 

■1 

78 5 

80 mpt 

100 


(Menschutkm ) 


MgBr 2 forms with isoamylalcohol a com- 
plex, MgBr 2 , 6(iso)C6HiiOH 


Solubihty of MgBr 2 , 6(iso)C6HnOH m 
CcHiiQH at 


t® 

% by weight 
of MgBr2 
CisoCsHiiHO 

t® 

% by weight 
of MgBr2 
CisoCsHnOH 

0 

70 2 

38 

88 7 

10 

75 6 

40 

90 0 

20 

80 2 

42 

92 0 

30 

84 5 

44 

94 2 

35 

86 7 

46 mpt 

100 


(Menschutkm ) 


Solubihty m ether at t^ 


t® 

% MgBr2 

% MgBrs 2C4H10O 

— 8 

0 6 

1 08 

0 

0 8 

1 44 

+10 

1 27 

2 3 

14 

1 64 

2 95 

16 

1 93 

3 48 

18 

2 3 

4 14 

20 

2 7 

4 86 

22 mpt 

3 22 

5 80 

(MenschutI 

an, Z anorg 1906, 49, 36 ) 


Solubility of MgBr 2 , 2 C 4 H 10 O in ether at t® 
Lower solution^’ = the melted MgBr 2 , 
2 C 4 H 10 O which does not mix with the ether 
above 


t® 

Composition of 
lower solution 

Composition of the 
upper layer 

% MgBr^ 

% MgBr2 
2C4H10O 

% MgBr, 

% MgBri! 
2C4H10O 

—10 

42 0 

75 7 

1 

8 1 

3 2 

0 

41 0 

73 9 

2 

3 

4 1 

+10 

40 1 

72 2 

2 

8 

5 0 

20 

39 3 

70 8 

3 

3 

5 9 

30 

38 7 

69 8 

3 

8 

6 8 

40 

38 2 

68 8 

4 

3 

7 7 

50 

37 8 

68 0 

4 

7 

8 5 

60 1 

37 6 

67 7 

5 

1 

9 2 

70 

37 6 

67 7 

5 

4 

9 7 

80 

37 8 

68 0 

5 

6 

10 0 

90 1 

38 1 

68 6 

5 

7 

10 2 


(Menschutkm ) 













4:66 


MAGNESIUM BROMIDE 


Solubility of MgBr2 m formic acid 
Mg?r2 forms with formic aad a complex, 
MgBra, 6HCOOH 


Solubility of MgBrs, 6HCOOH m HCOOH 
att° 


t® 

% by wt MgBr2 6HCOOH 

0 

49 8 

20 

57 5 

40 

65 1 

60 

73 1 

70 

78 1 

80 

86 0 

86 

95 0 

88 mpt 

100 


(Menschutkm, Z anorg 1907, 54 90 ) 


Solubility of MgBr2 m acetic acid 
MgBr2 forms with acetic acid a complex, 
MgBr2, eCHaCOOH 


Solubihty of MgBr^ 6CH3COOH m 
CHaCOOH at t° 


t® 

% by wt MgBra 
6CH3COOH 

17 

0 3 

30 

1 5 

50 

4 5 

60 

7 9 

70 

16 2 

80 

38 5 

85 

49 5 

90 

57 7 

100 

71 8 

105 

80 0 

110 

89 5 

112 mpt 

100 0 


(Menschutkm ) 


Solubihty of MgBr2 in acetic anhydride 
MgBr2 forms with acetic anhydride a com- 
plex, MgBra, 6(CH3C0)20 


Solubility of MgBra, 6(CH3C0)20 m 
(CH3C0)20 at t" 


t® 

% bv wt M:feBr2 
(HCHiCO)zO 

0 

26 4 

30 

30 0 

60 

37 7 

90 

44 5 

120 

57 8 

130 

69 8 

135 

85 0 

136-137 mpt 

100 


(Menschutkm, Z anorg 1909, 61 112 ) 


Solubihty of MgBr2 m acetone 
MgBr2 forms with acetone a complex, 
MgBra, 3CH3COCH3 


Solubihty of MgBr2, 3CH3COCH3 m 
CH3COCH3 at t° 


t® 


0 

0 2 

30 

0 8 

60 

1 45 

70 

2 0 

72 

3 7 

73 

5 5 

74 

14 0 

75 

50 0 

76 

71 6 

80 

83 3 

84 

89 8 

88 

95 2 

92 mpt 

100 


(Menschutkm, Z anorg 1907, 63 30 ) 


Solubihty of MgBr2 m acetanude 
MgBr2 forms with acetamde a complex, 
MgBr2, 6CH3CONH2 


Solubihty of MgBr^ 6CH3CONH2 m 
CH3CONH2 at t** 


t® 

% by wt MgBra 
6CH3CONH 

50 5 

56 0 

70 

57 8 

90 


110 

65 0 

130 

71 5 

150 

80 0 

160 

85 5 

165 


169 mpt 

100 0 


(Menschutkm, Z anorg 1909, 61 106 ) 


Solubihty of MgBra m acetanilide 
MgBra forms with acetanilide a complex, 
MgBra, eCHsCONHCcHfi 

Solubility of MgBrs, 6CH3CONHC0H6 in 
CHaCONHCeHe at t° 


t® 

1 Nil 

107 5 

9 0 

140 

19 3 

170 

29 6 

185 

39 0 

195 

49 0 

200 

59 5 

205 

73 2 

209 mpt 

100 0 


(Menschutkm, Z anorg 1909, 61 109 ) 
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Solubility of MgBr 2 m aniline 
MgBr 2 forms with aniline three complexes, 
MgBra, 6 C 6 H 6 NH 2 , MgBr 2 , 4 C 6 H 6 NH 2 , 
MgBra, 2 C 6 H 6 NH 2 


Solubihty of these complexes m aniline 
Solubihty of MgBr 2 , GCeHsNHB m C 6 H 6 NH 2 


t° 

% by weight of MgBra 
GCeHsNHa 

10 

3 2 

30 

3 9 

50 

5 1 

70 

7 5 

90 

12 8 

100 

18 5 

103 5 

27 5 ^ 

Solubihty of MgBr 2 , 4 C 6 H 6 NH 2 m C«H5NH2 

t° 

% by weight of MgBrs 


4 C 6 H 6 NH 2 

103 

24 0 

120 

24 3 

140 

24 9 

160 

26 0 ! 

180 

28 3 

200 

33 5 

220 

45 0 

230 

55 0 

237 

76 3 

Solubility of MgBrii, 2 C,H 6 NH 2 m CaHs NHj 


% by weight of MgBr 2 


2CeH6NH2 

237 

76 3 

250 

77 3 

260 

78 1 

270 

79 0 

(Menschutkin, Z 

anorg 1907, 62 159 ) 


Solubihty of MgBr 2 in benzaldehyde 
MgBr 2 forms with benzaldehyde a com- 
plex, MgBr 2 , dCcHfiCHO 


Solubility of MgBra, SCeHsCHO in 
CeHaCHO at t° 


t® 

% by wt MgBra 
iCeHsCHO 

t 

% by wt MgBra 
dCoHsCHO 

0 

0 7 

140 

17 8 

30 

1 3 

145 

37 5 

60 

1 9 

146 

65 0 

80 

2 5 

148 

84 5 

100 

3 4 

153 

93 2 

120 

6 0 

159 mpt 

100 

130 

9 5 




(Menschutkin, Z anorg 1907, 63 26 ) 


Solubihty of MgBr 2 m methylal 
MgBr 2 forms with methylal a complex, 
MgBra, 2CH2(0CH8)2 


Solubihty of MgBr 2 , 2 CH 2 (OCHs )2 m 
CH 2 ( 0 CH 8)2 at t® 


t® 

% by wt MgBra 
2CH2(0CH3)2 

20 

0 3 

40 

0 45 

60 

0 6 

80 

0 75 


0 9 


1 1 


86 2 


90 8 


95 4 


100 


(Menschutkm, Z anorg 1907, 63 32 ) 


Solubihty of MgBr 2 m dimethylcarbmol 
MgBr 2 forms with dimethylcarbmol a 
complex, MgBr 2 , 4(CHs)2CHOH 


Solubihty of MgBr 2 , 4 (CH 3 ) 2 CB[OH m 
(CH 8 ) 2 CH 0 H at t'^ 


t® 

% by weight 
of MgBra 
4(CH8)2CH0H 

t® 

% by weight 
of MgBra 
4(CH8)2CH0H 

0 


no 

62 5 


42 2 

120 

67 3 

40 

45 0 

130 

74 0 

60 

48 5 

136 

83 6 

80 

53 3 

138 

90 00 

100 

59 0 

139 mpt 

100 


(Menschutkin ) 


Solubihty of MgBr 2 in tnmethylcarbinol 
MgBr 2 forms with trimethylcarbmol a 
complex, MgBr 2 , 4(CH3)3COH 


Solubility of MgBr 2 , 4(CH3)3COH in 
(CH 3 ) 3 C 0 H at t*^ 


t 

% by weight 
of MgBr^ 
4(CH3)3C0H 

t® 

% by weight 
of MgBra 
4(CH3)3C0H 

24 4 1 

0 06 

65 

50 5 

25 

1 0 

70 

62 5 

35 

9 5 

75 

77 0 

45 

19 1 

77 5 

85 0 

55 

32 2 

79 

91 5 

60 

40 5 

80 mpt 

100 


Menschutkin ) 


Solubility of MgBr 2 m phenylhydrazme 
MgBr 2 forms with CeHsNHNHa a complex, 
MgBrz, 6 C 6 H 5 NHNH 2 
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Solubility of MgBr^ 6C6H5NHNH2 m 
CeHgNHNHg at 


t® 

% by wt of MgBra 
eCeHsNHNHa 

20 

3 0 

40 

7 0 

60 

16 4 

80 

33 0 

99 

54 8 

100 

54 8 

140 

60 8 

180 

68 4 

200 

73 4 


(Menschutkm, Z anorg 1907, 62 162 ) 


Solubility of MgBra in urea 
MgBr2 forms with urea a complex, MgBr2, 
6 C0(NH2)2 


Solubihty of MgBr2, 6CQ(NH2)2 m urea at t° 


t® 

% by wt MgBra 
6CO(NH2)2 

108 5 

24 2 

115 

29 8 

120 

35 0 

125 

41 6 

127 

45 5 

130 

60 0 


(Menschutkm, Z anorg 1909, 61 116 ) 


MgBr2, 6C0(NH2)2 decomposes at 130® 
givmg MgBr2, 4CO(NH2)2 


Solubihty of MgBr2, 4CO(NH2)2 m urea at t° 


t® 

% by wt MgBra 
4C0(NH2)2 

130 

58 0 

145 

60 7 

160 

67 2 

165 

71 4 

170 

83 7 

171 

96 0 


(Menschutkm, Z anorg 1909, 61 116 ) 


Solubihty of MgBr2 m urethane 
MgBr2 forms with urethane a complex, 
MgBr2, 6NH2COOC2H6 


Solubility of MgBr2, 6NH2COOC2H6 m 
NH2COQC2H5 at t° 


t® 

% by wl MgBra 
eNHaCOOCaHs 

35 

43 3 

50 

45 6 

70 

51 3 

80 

56 2 

85 

59 8 

90 

66 5 

*91 5 

75 5 


* Mpt of MgBrs, 6NH2COOC2H6 
(Menschutkm, Z anorg 1909, 61 113 ) 


MgBr2, 6NH2COOC2H6 decomposes 
9O 5-91° forming MgBr2, 4NH2COOC2H6 


Solubihty of MgBr2. 4NH2COOC2H6 m 
NH2COOC2H6 at t® 


t 

% by wt MgBra 
4 NH 2 COOC 2 H 6 

91 

69 4 

100 

73 8 

110 

80 0 

115 

84 1 

120 

90 0 

123 mpt 

100 0 


(Menschutkm ) 

+6H2O 


Soluliility of MgBr2+6H20 m H2O at t° 


t® 

% by weight 
of MgBra 4- 
6 H 2 O 

t® 

% by weigh 
of MgBra + 
6 H 2 O 

0 

76 0 

120 

89 0 

20 

78 1 

140 

92 0 

40 

80 2 

150 

94 9 

60 

82 3 

160 

98 0 

80 

100 

84 4 

86 6 

164 mpt 

100 


(Menschutkm, Z anorg 1907, 62 153 ) 


Sp gr of solution sat at 18° - 1 655, an 
contains 50 8% MgBr2 (Myhus and Funl 
B 1897,30 1718) 

SI sol m hquid NHs (Franklin, Am Cl 
J 1898, 20 828 ) 

Sol in alcohol Sol m acetone (Nau 
mann, B 1904, 37 4328, Eidmann, C C 
1899,11 1014) 

Difficultly sol m methyl acetate (Nau 
mann, B 1909, 42 3790 ) 

Insol m ethyl acetate (Naumann, B 
1910,43 314) 

+IOH2O Sol in H2O (Panfiloff, Chom 
Soc 26 234) 

Magnesium manganous bronude, MgBr2, 
2MnBr2+12H20 

Dehquescent (Saunders, Am Ch J 14 
150) 

Magnesium mercuric brCmide, MgBr2, HgBr 
Dehquescent 

MgBr2, 2HgBr2 Not dehquescent 

Magnesium molybdenyl bromide, MgBr2 
Mo0Br3+7H20 

(Wemland and Knoll, Z anorg 1905, 44 
112 ) 

Magnesium potassium bromide, MgBr2 
2KBr+6H20 

Easily sol m H2O, from which KBr crys 
tallises at 75 to 87° Alcohol dissolves oul 
MgBr2 (Lowig, Report 29 261 ) 
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Formula is MgBr 2 , KBr-|-6H20 De- 
liquescent (Lerch, J pr (2) 28 338 ) 

Magnesium stamuc broxmde 
See Bromostannate, magnesium 

Magnesium chlonde, MgCL 
Deliquescent Very sol m H 2 O with 
evolution of heat The solution decomposes 
on evaporation losmg HCl, when less than 6 
mols H 2 O are present to 1 mol MgCL 
(Casaseca, C R 37 350 ) 

Anhydrous Sol m 1 857 pts H 2 O at 15° 
(Gerlach ) 

Sol m 1 pt cold H 2 O (Pourcroy ) 

Sat MgCl 2 +Aq at 12 5° contains 64 8% MgCla 
(Hassenfratz ) 

100 pts HaO at 15 5° dissolve 200 pts MgCla (Ure a 
Diet ) 

100 pts H 2 O dissolve 52 2 pts MgCL at 0° 
and sp gr of sat solution = 1 3619 at 15° 
(Engel, Bull Soc (2) 47 318 ) 

1000 mols H 2 O dissolve 108 mols MgCL 
at 25°C (Ldwenherz, Z phys Ch 1894, 13 
479 ) 

100 mols MgCL+Aq contain at t° 
t° 67 5 68 5 68 7 79 5 79 95 

Mol MgCL 1158 1192 1171 12 28 12 39 

t° 116 67 152 6 181-2 186 

Mol MgCla 16 2 18 24 23 8 24 1-24 4 

(Vant Hoff and Meyerhoffer, BAB 1897, 
73) 


Solubility of MgCla m H 2 O at t° 


t° 

% 

MgCli 

Solid phase 

—10 

11 4 

Ice 

—20 

16 

ei 

—30 

19 4 

cc 

—33 6 

20 6 

lee+MgCla, 12 H 2 O 

—20 

26 7 

MgCU, 12 H 2 O 

—16 4 

30 5 

{( 

—16 8 

31 6 

MgCla, 12 HaO + 

MgCla, 8 H 2 O 

— 34 

34 3 

MgCla, SHaO+MgCla, 
6 H 2 O 

0 

34 6 

MgCla, 6 H 2 O 

10 

34 9 

u 

20 

35 3 

i( 

22 

35 6 

(< 

40 

36 5 

({ 

60 

37 9 

ll 

80 

39 8 

ll 

100 

42 2 

u 

116 7 

46 1 

MgCU, 6H20+MgClj, 
4 H 2 O 


Sp gr of MgCla -f-Aq at 15° 

0 

§ 

Sp gr 

0 

1 

Sp gr 


Sp gr 







1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 0084 

1 0169 

1 0253 

1 0338 

1 0422 

1 0510 

1 0597 

1 0684 

1 0772 

1 0859 

1 0949 

1 1040 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

1 1130 

1 1220 

1 1311 

1 1404 

1 1498 

1 1592 

1 1686 

1 1780 

1 1879 

1 1977 

1 2076 

1 2175 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

1 2274 

1 2378 

1 2482 

1 2586 

1 2690 

1 2794 

1 2903 

1 3012 

1 3121 

1 3230 

1 3340 


(Gerlach, Z anal 8 281 ) 



Sp gr of MgCla +Aq at 18' 

0 

i 

Sp gr 

i 

s 

Sp gr 

w 

0 

bO 

Sp gr 





65 


5 ' 
10 

1 0416 

1 0859 

20 

30 

1 1764 

1 2779 

34 

1 3210 


(Kohlrausch, W Ann 1879 1 ) 


Sp gr of MgCla+Aq at 0° S=pts salt in 
100 pts of solution, Si = mols salt in 100 
mols solution 


s 

Si 

Sp gr 

29 2056 

7 230 

1 2788 

20 9293 

4 762 

1 1927 

15 7989 

3 423 

1 1427 

11 3249 

2 355 

1 1007 

6 2008 

1 233 

1 0545 


(Charpy, A ch (6) 29 23 ) 


Sp gr of MgCb+Aq at 19 5° 


152 6 
181 5 

186 


49 1 MgCh, 4 H 2 O 

55 8 MgCla, ^JlaO"}- MgCla, 
2H26 


56 1 


MgCla, 2 H 2 O 


Pts MgCh 


Pts MgCh 


in 100 pts 
H 2 O 

Sp gr 

m 100 pts 
H 2 O 

&p gr 

10 7 

1 0826 

35 3 

1 2388 

22 0 

1 1592 

51 5 

1 3235 


(Landolt-Bornstem, Tab 5th Ed 1912 480 ) 
See also MgCla+OHaO 


(Kremers, Pogg 104 155 ) 
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Sp gr of MgCL+Aq at 14° 



Sp gr 

oQ 

MW 

Sp gr 


Sp gr 

0 

0 9993 

17 

1 0682 

34 

1 1407 

1 

1 0033 

18 

1 0724 

35 

1 1451 

2 

1 0073 

19 

1 0765 

36 

1 1495 

3 

1 0113 

20 

1 0807 

37 

1 1540 

4 

1 0154 

21 

1 0849 

. 38 

1 1584 

5 

1 0194 

22 

1 0891 

39 

1 1628 

6 

1 0234 

23 

1 0933 

40 

1 1673 

7 

1 0274 

24 

1 0976 

41 

1 1718 

8 

1 0314 

25 

1 1018 

42 

1 1763 

9 

1 0355 

26 

1 1061 

43 

1 1809 

10 

1 0395 

27 

1 1103 

44 

1 1855 

11 

1 0435 

28 

1 1146 

45 

1 1901 

12 

1 0476 

29 

1 1189 

46 

1 1948 

13 

1 0517 

30 

1 1232 

47 

1 1995 

14 

1 0558 

31 

1 1275 

48 

1 2042 

15 

1 0599 

32 

1 1319 



16 

1 0641 

33 

1 1363 




(Oudemans, Z anal 7 420 ) 


Sp gr of MgCla+Aq at 24° 


P 

1- 

Sp gr 

§1 

Sp gr 


Sp gr 

2 

1 0069 

30 

1 

1062 

58 

1 2167 

4 

1 0138 

32 

1 

1137 

60 

1 2252 

6 

1 0207 

34 

1 

1212 

62 

1 2338 

8 

1 0276 

36 

1 

1288 

64 

1 2425 

10 

1 0345 

38 

1 

1364 

66 

1 2513 

12 

1 0415 

40 

1 

1441 

68 

1 2602 

14 

1 0485 

42 

1 

1519 

70 

1 2692 

16 

1 0556 

44 

1 

1598 

72 

1 2783 

18 

1 0627 

46 

1 

1677 

74 

1 2875 

20 

1 0698 

48 

1 

1756 

76 

1 2968 

22 

1 0770 

50 

1 

1836 

78 

1 3063 

24 

1 0842 

52 

1 

1918 

80 

1 3159 

26 

1 0915 

54 

1 

2000 



28 

1 0988 

56 

1 

2083 




(Gerlach, Z anal 8 283 Calculated from 
Schiff ) 


Sp gr of MgCL+Aq 


MgCh g in 1000 g 
of solution 

Sp gr 16°/16° 

0 

1 000000 

0 4400 

1 000372 

0 8801 

1 000741 

1 7780 

1 001458 

3 4533 

1 002888 

7 4691 

1 006219 

14 7187 

1 012235 

29 6307 

1 024647 


(Dijken, Z phys Ch 1897, 24 108 ) 


Sp gr of MgCL at 20 1° 
p=per cent strength of solution, d=o 
served duesity, w= volume cone m grar 
/pd \ 
percc (^100==^; 


p 

d 

w 

28 83 

1 2569 

0 36237 

25 59 

1 2241 

0 31327 

20 31 

1 1735 

0 23842 

15 79 

1 1324 

0 17877 


1 0833 

0 11033 


1 0650 

0 08583 

5 919 

1 0473 

0 06198 

3 913 

1 0304 

0 04022 

3 903 

1 0240 

0 03210 

1 743 

1 0126 

0 01765 


(Barnes, J Phys Chem 1898, 2 546 ) 


Sp gr of MgCL+Aq at t° 


t® 

Concentration of M^CU-f-Aq 

Sp gi 

23 

1 pt MgCU m 8 1874 pts H 2 O 

1 090 

24 

1 pt “ “ 102 1 “ “ 

1006 


(Hittorf, Z phys Ch 1902, 39 628 ) 


Sp gr of MgCl at 0° 

G MgCL in 100 cem of solution 6 7158 9 95( 
Sp gr 1 0591 1 OS 

G MgCLin 100 cem of sol 13 8111 20 00 
Sp gr 1 1106 1 16( . 

(Bremer, C C 1902, I 293 ) 


Sp gr of MgCl +Aq at 25° 


Concentration of MnCla+Aq 

Sp gr 

1-normal 

1 1375 

Va- “ 

1 0188 

V4- “ 

1 0091 

Vs- “ 

1 0043 


Sp gr of MgCL+Aq at 20° containing 
g mols MgCL per 1 

M 0 00493 0 007327 0 01 0 0310^ 

Sp gr 1 000344 1 000524 1 000842 1 0027 

M 0 05108 0 07171 0 10 0 25 

Sp gr 1 004224 1 006036 1 008505 1 0209( 

M 0 50 0 75 0 9415 

Sp gr 1 038496 1 056905 1 069617 
(Jones and Pearce, Am K)h J 1907, 38 69^ 


(Wagner, Z phys Ch 1890, 6 38 ) 
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MgCL+Aq containing 10% MgCL boils at 
101 6°, containing 20% MgCL boils at 106 2®, 
containing 30% MgCL boils at 115 6° (Ger- 
lacb ) 

Sat MgCb+Aq forms a crust at 122 5®, 
and contains 52 9 pts MgCL to 100 pts HaO 
(Gerlach, 2? anal 26 426 ) 


B-pt of MgCla+Aq P=pts MgCla to 100 
pts HaO 


B -pt 

P 

B -pt 

P 

B -pt 

p 

101° 

4 9 

111° 

34 6 

121° 


102 

9 2 

112 

36 6 

122 

52 2 

103 

13 2 

113 

38 4 

123 

53 6 

104 

16 7 

114 

40 2 

124 


105 

19 9 

115 

41 8 

125 

56 4 

106 

22 5 

116 

43 4 

126 

57 7 


KsS!! 

117 

44 9 

127 


108 

27 5 

118 1 

46 4 

128 

60 3 


29 9 

119 

47 9 

129 



32 3 

120 

49 4 

mm 

i^yj 


(Gerlach, Z anal 26 440 ) 


B -pt of MgCla+Aq containing % MgCla 


% MgCb 

B -pt 

% UgCh 

B -pt 

4 6 

101° 

11 6 

103° 

8 4 

102 

14 3 

104 


(Skmner, Chem Soc 61 341 ) 


Sol in KCl+Aq at 50° (Uhhg, C C 
1913, II 749 ) 

Sol in 7 pts alcohol at 15° (Bergmann ) 

5 moderate heat ( B) 


100 pts alcohol of given sp gr di^olve pts MgCh 


Sp 

Pts MgCl 

Sp gr 

Pts MgCl 2 

0 900 

21 25 

0 834 

36 25 

0 848 

21 7o 

0 817 

50 00 


(Kii wan ) 


IS sol in “j pts alcohol of 0 90 sp gr 
ind in 2 pts iiloohol of 0 S17 sp gr 
Sol m 0 1S28 pt stron,^ alcoliol at 82 5° (Wen/el ) 


B -pt of an alcoholic solution of MgCL ' 


% MkCI 

B -pt 

5 56 

7b 43°-}-0 73° 

S 5^ 

+1 34 

9 62 

+1 77 

H 84 

“ +3 54 


(Skinner, Chem Soc 61 341 ) 


Even more sol in acetic ether than CaCla 
(Cann, C R 102 363 ) 

Sol in boiling amyl alcohol (Riggs, Sill 
Am J 144 103) 

SI sol in anhydrous pyridine Sol m 
97%, 95% and 93% pyridine -|-Aq (Kahlen- 
berg, J Am Chem Soc 1908, 30 1107 ) 


Insol m CS2 (Arctowski, Z anorg 1894, 
6 257) 

SI sol in benzomtrile (Naumann, B 
1914,47 1369) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

+2H2O Very deliquescent (Ditte, A 
ch 1881, (5) 22 560 ) 

+4H2O (van’t Hoff and Meyerhoffer ) 
-j-6H20 Deliquescent Sol m 06 pt 
cold, and 0 273 pt hot H2O (Casaseca, I c) 


Solubihty m H2O at t° 


t° 

1000 mols HaO 
dissolve mols 
MgCla 

100 g HaO dis 
solve g MgCla 

3 5 

99 6 

52 65 



55 26 


110 6 

58 66 


(Blitz and Marcus, Z anorg 1911, 71 169 ) 


Solubility m KCl+NH4ClH-Aq at 25° has 
been studied (Biltz and Marcus, Z anorg 
1911,71 178) 

When the sohd phases are MgS04+6H20 
and MgCl2+6H20, 1000 mols H2O dissolve 
104 mols MgCb and 14 mols MgS04 at 25° 
(Lowenherz, Z phys Ch 1894, 13 480 ) 


Solubihty of MgCb+OHsO m (NH4)MgCl8+ 
OHsO+Aq at t° 


t° 

... 

Per 1000 mols HaO 

Mols NH 4 CI 

Mols MgCla 

3 5 

0 5 

99 5 

25 0 

0 5 

103 8 

50 0 

0 8 

111 2 


(Blitz and Marcus, Z anorg 1911, 71 170 ) 


Solubility data of MgCb+KClH-MgKCls 
are given by van’t Hoff and Meyerhoffer 
(Z phys Ch 1899, 30 64 ) 

+8H2O Pptd from an aqueous solution 
which contains about 10 mols H2O to 1 mol 
MgCb 

+ I2H2O Pptd from an aq solution which 
contains 1 mol MgCL m about 12 06 mols 
of H2O (Bogorodsky, C C 1899, I 246 ) 

Magnesium manganous chloride, MgCb, 
2MnCl2H-12H20 

Deliquescent Very sol in H^O and al- 
cohol (Saunders, Am Ch J 14 148 ) 
2MgCl2, MnCl2+12H20 Ppt Deliquesces 
in the air (Gossner, C C 1904, 1 707 ) 

Magnesium mercuric chloride, MgCb, HgCl2 
+6H2O 

Very dehquescent More sol than the fol- 
lowing salt (v Bonsdorff, Pogg 17 133 ) 
MgCb, SHgCb+SHaO Sol m HgO with- 
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out decomp Easily sol m alcohol (v 
Bonsdorff ) 

Magaesium phosphoryl chlonde, MgCL, 

POCls 

Dehquescent Sol in H 2 O with evolution 
of heat and decomposition Very si sol m 
warm POCI 3 (Cassehnann, A 98 223 ) 

Magnesium mtassium chlonde, MgCL, 
2KC1 + 6 H 2 O 

Deliquescent, forming a solution of MgCL, 
while RCl remains undissolved 100 pts H 2 O 
dissolve 64 5 pts at 18 75° 20 pts salt dis- 
solved m 80 pts H 2 O lower the tenm 1 75° 
(Bischof ) Alcohol dissolves out MgCL De- 
comp mto the two salts by solution m 
H 2 O (Marcet ) 

A sat solution m contact with sohd KCl 
and KCl, MgCL, H 2 O at 50° contains 79 5 
mol MgCL and 14 9 mol RCl per 1000 mol 
H 2 O A sat solution m contact with sohd 
MgCla, 6 HaO and KCl, MgCL, H 2 O at 50° 
contains 111 9 mol MgCL and 1 2 mol KCl 
per 1000 mol H 2 O (Ilhlig, Chem Soc 1913, 
104 (2) 775, C B Mmer 1913, 417 ) 

Mm Camalhte 

Magnesium rubidium chlonde, MgCU, RbCl 
+ 6 H 2 O 

Not decomp by a small quantity of H 2 O 
(Felt and Kubierscky, Ch Ztg 16 335 ) 

Magnesium sodium chlonde, MgCL, NaC14- 

2H2O 

Sol mHaO (Poggiale) 

Magnesium thallic chlonde, 2 TlCls, MgCLH- 
6 H 2 O 

Hydroscopic Can be cryst from H 2 O 
(Gewecke, A 1909, 366 224 ) 

Magnesium stannic chlonde 
Sie Chlorostannate, magnesium 

Magnesium vanadium chlonde, MgCL, VCL 
+H 2 O 

Difficultly sol in H 2 O and alcohol (Stab- 
ler, B 1904, 37 4412 ) 

Magnesium zmc chlonde, MgCL, ZnCl 2 + 
6H2O 

Dehquescent, sol in H 2 O (Warner, C N 
27 271 ) 

Magnesium chlonde ammoma, MgCL, 4NH8 
Easily decomp (Clark, A 78 369 ) 

Magnesium chlonde hydrozylanune, MgCL, 
2 NH 2 OH+ 2 H 2 O 

100 g of solution m H 2 O contain 44 4% 
at 20° (Antonow, J Russ Phys Chem 
Boc 1905, 37 478 ) 


Magnesium fluonde, MgF 2 

1 1 H 2 O dissolves 76 mg MgF 2 at 18° 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

87 mg are dissolved m 1 1 of sat solution 
at 18° (Kohlrausch, Z phys Ch 1908, 64 
168) 

Scarcely sol m acids (Gay-Lussac and 
Th^nard) Insol m excess of HF When 
precipitated, is sol m aqueous solution of 
ammomum and magnesium salts Sol m dil 
HNOs+Aq, from which it is precipitated by 
alcohol 

Insol m methyl acetate (Naumann, B 
1909, 42 3790 ) 

Mm Sellaiie 

Magnesium potassium fluonde, MgF 2 KF 
Decomp by H 2 SO 4 (Dubom, C R 1895, 
120 679 ) 

MgF 2 , 2 KF Decomp by H 2 SO 4 (Du- 
bom ) 

Magnesium sodium fluonde, MgF 2 , NaF 
Insol m H 2 O (Geuther, J B 1866 173 ) 

Magnesium stamuc fluonde 
See Fluostannate, magnesium 

Magnesium htamum fluonde 
See Fluohtanate, magnesium 

Magnesium zircomum fluonde 
See Fluozirconate, magnesium 

Magnesium hydrosulphide, MgS 2 H 2 
Known only m aqueous solution, which 
decomposes on warming Solution contam- 
mg 16% MgS 2 H 2 has sp gr 1 118 at 12 ° 
(Divers and Shimidzu, Chem Soc 46 699 ) 

Magnesium hydroxide, Mg02H2 

MgO IS sol m 55 368 pts H 2 O at ordinary temp and 
also at 100 (Fresemus A 59 117 ) 

MgO IS sol in 5142 pts H 2 O at 15 5® (Fyfe) in 5800 
pts at 15 8 (Henry J Pharm 13 2) in 7900 pts (Kir 
wan) in 16 000 pts (Dalton) in 100 000-200 000 pts 
cold H 2 O (Bineau) in 36 000 pts boiling H 2 O (Fyfe 
Ed Phil J 5 305) 

Calculated from electrical conductivity of 
Mg 02 H 2 -l-Aq, 1 1 H 2 O dissolves 9 mg 
Mg 02 H 2 at 18° (Kohlrausch and Rose, Z 
phys Ch 12 241 ) 

Calculated from electrical conductivity, 1 
1 H 2 O dissolves 00 076 g Mg 02 H 2 at 18° 
(Dupr4 and Brutus, Z angew Ch 1903, 16 
55) 

ft'esence of Ca 02 H 2 or CaS 04 does not de- 
crease the solubility (Henry ) Presence of 
the salts of the alkali metals, especially am- 
momum salts, increase the solubihty Insol 
in cone Na 2 S 04 , NaNOa, NaCl, or KNO 3 + 
Aq (Karsten ) Sol m NH 40 H+Aq, but 
insol m KOH-j-Aq (Odlmg) 

Easily sol m acids Sol m an aqueous 
solution of sugar Boihng alcohol dissolves 
traces 
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Solubility of Mg02H2 m NH4C1+Aq 
at 29° 


Cone of 
NHiCl+Aq 
(Normal) 

Acid reqmred 
for liberated 
NHa m 25 cc 
(Normal) 

Normality of 

G perl 

MgOaH 

NH 4 CI 

MgOaH 2 

NH 4 CI 

0 7 

0 09836 

0 156 

0 388 

4 55 

20 86 

0 466 

0 1108 

0 108 

0 250 

3 15 

13 39 

0 35 

0 09835 

0 089 

0 172 

2 60 

9 21 

0 23 

0 1108 

0 0638 

0 106 

1 86 

5 67 

0 17 

0 1108 

0 049 

0 0771 

1 43 

4 13 


(Herz and Muhs, Z anorg 1909, 38 140 ) 


Solubility of Mg02H2 m NH4N08+Aq at 29° 


Cone of 
NH4NO3 
-f-Aq 
(Nor 
mal) 

Acid re 
quired 
for liber 
ated NHs 
in 25cc 
(Normal) 

Normahts- of 

G per 1 

Mg02H2 

NH4NO8 

Mg02Ha 

NH4NO8 

0 35 

0 175 

0 1108 
0 1108 

0 0833 
0 0495 

0 1834 
0 076 

2 43 
1 45 

14 69 
6 09 


(Herz and Muhs ) 


Completely insol m 16% NaCl+Aq in 
presence of 08 g NaOH (Maigret, Bull 
Soc (3) 33 631 ) 


Solubihty of Mg02H m NaCl-hNaOH+Aq 


G NaClperl 

G MgO per 1 of solution with added 

0 8 g NaOH per 1 

4 0 g NaOH per 1 

125 

0 07 

0 03 

140 

0 045 


160 

None 

None 


(Maigret ) 


Freshly pptd Mg(OH)2 is sol in Th(NOs)4 
+Aq forming a colloidal solution (Halla, 
Z anorg 1912, 79 262 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II, 1014 ) 

See also Magnesium oxide 
Mm Brucite Sol in cold citric acid +Aq 
(Bolton, C N 37 14 ) 

2MgO, 3H2O (Bender, B 3 932 ) 

Magnesium iodide, Mgl2 
Very deliquescent 

Solubility in H2O See Mgl2 +6, and 8H2O 
Sp gr of Mgl2+Aq at 19 5° containing 
5 10 15 20 25 30% MgU, 

1 043 1 088 1 139 1 194 1 254 1 32 

35 40 45 50 55 60% Mgh 

1395 1474 1 568 1668 1 78 1915 

(Kremers, Pogg 111 62, calculated by 
Gerlach, Z anal 8 285 ) 

Mgl2+Aq decomp slightly on evaporation 
Very sol m liquid NH3 (Franklm, Am 
Ch J 1898, 20 828 ) 

Sol m alcohol, ether, and wood-spirit 


Solubility of Mgl2 m alcohols 
Mgl2 forms with methyl alcohol a complex, 
Mgl2, 6CH3OH 


Solubihty of Mgl2, 6CH3OH m CHsOH at t° 


t« 

% by weight of 
Mgla CHsOH 

t° 

% by weight of 
Mgl2 eCHsOH 

0 

49 6 

120 

66 2 


52 6 

140 

69 5 

40 

55 3 

160 

73 2 



180 

77 1 



200 

1 

81 5 


(Menschutkm, Z anorg 1907, 52 15 ) 


Mgl2 forms with ethyl alcohol a complex, 
Mgla, 6C2H6OH 


Solub±ty of Mgl2, 6C2H6OH m C2H6OH at t° 


t« 

% by weight 
of Mgla 
eCzHsOH 

t® 

% by weight 
of Mgl 2 

6 CsHsOH 

0 

21 9 

120 

82 7 

20 

33 2 

130 

87 2 

40 

44 4 

135 

90 0 

60 

55 3 

140 

93 3 

80 

65 5 

143 

96 0 

100 

74 7 

145 

98 0 

110 

78 8 

146 5 mpt 

100 


(Menschutkm ) 


Mgl2 forms with dimethylcarbmol a com- 
plex, Mgl2, 6(CH3)2CH0H 


Solubihty of Mgla, 6(CH3)2CHOH in 
(CH3)2CH0H at t° 


t® 

% by weight 
of Mgl 2 
6(CH3)2CH0H 

t® 

% by weight 
of Mgl 2 
6(CH3)2CH0H 

10 

57 1 

no 

76 2 

30 


120 

79 4 

50 

63 3 

130 

84 8 

70 


136 

91 7 

90 

1 712 1 

138 mpt 

100 


(Menschutkm ) 


Solubihty of Mgl2 m ether at t° 


t° 

% Mgla 

% Mgla 2 C 4 H 10 O 

5 4 

1 45 

2 2 

11 8 

2 43 

3 7 

15 6 

3 46 

5 3 

18 1 

5 4 

8 3 

20 4 

7 55 

11 6 

22 2 

11 28 

17 3 


(Menschutkm, Z anorg 1906, 49 41 ) 
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t° 

% Mgla 

% Mgl 2 2 C 4 H 10 O 

in lower layer 

14 8 

35 5 

54 4 

17 6 

35 5 

54 4 

20 

35 8 

54 8 

28 4 

35 5 

54 4 

33 

35 7 

54 7 

35 

35 3 

54 1 


m upper layer 


18 6 


13 57 

20 8 

23 2 


14 4 

22 1 

24 4 


14 6 

22 4 

32 4 


15 82 

24 2 


in solution when two layers mix 


37 3 

19 4 

29 3 

38 5 

22 45 

34 4 

38 5 

26 07 

39 9 

38 5 

29 8 

45 7 

38 

32 8 

50 3 


(Menschutkm ) 


Solubility of Mgl 2 in acetone 
Mgla forms with acetone a complex, Mgl 2 
eCHsCOCHs 


Solubility of Mgla, GCHsCOCHb m 
CHsCOCHs at t° 


t® 

%bywt Mgl2 eCHaCOCH 

0 

4 9 

30 

6 7 

50 

8 3 

60 

10 2 

70 

15 2 

80 

28 6 

85 

40 0 

90 

59 2 

95 

80 0 

100 

92 5 

105 

98 5 

106 5 mpt 

100 


(Menschutkm, Z anorg 1907, 63 30 ) 


Solubihty of Mgl 2 m acetal 
Mgl 2 forms with acetal a complex, Mgl 2 , 
2CH8CH(OC2Hfi)2 

Solubihty of Mgl 2 , 2CH3CH(OC2H6)2 m 
CHsCH(OC 2H5)2 at t° 


cjninhiiify of MgU m acctic acid 

rms with acetic acid a complex, 
IgCOOH 


Solubihty of Mgla, 6 CH 3 COOH m 
CH 3 COOH at t° 


t° 

%bywt Mgla eCHaCOOH 

20 

0 6 

40 

2 0 

60 

5 0 

70 

9 5 

75 

13 0 

80 

18 5 

85 

27 1 

95 

42 0 

105 

54 5 

115 

65 0 

125 

73 8 

135 

85 0 

140 

94 0 

142 mpt 

100 0 


(Menschutkm, Z anorg 1907, 64 93 ) 


t° 

% by wt Mgl2 
2CH3CH (OCaHs) 2 

20 

0 15 

60 

0 45 

77 

0 6 

77 

92 0 

79 

93 7 

81 

95 5 

83 

97 3 

86 mpt 

100 


(Menschutkm, Z anorg 1907, 63 33 ) 


Solubility of Mgl2 in acetamide 
Mgl2 forms with acetamide a complex, 
Mgl2, 6CH3CONH2 


Solubility of Mgla.eCHsCONH in 
CHsCONHa at t° 


t 

% bv wt of Mgla 
6CH8CONH2 

49 

66 5 

80 

63 4 

no 

70 5 

130 

76 0 

150 

82 1 

160 

85 5 

170 

90 8 

175 

96 2 

177 mpt 

100 0 


(Menschutkm, Z anorg 1909, 61 108 ) 
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Solubility of MgU in acetonitrile 
Mgl2 forms with acetomtnle a complex, 
Mgla, eCHsCN 


Solubihty of Mgl2, CCHsCN m CH3CN 
att® 


t® 

% by wt Mgl 2 6CHsCN 

0 

37 2 

30 

49 8 

50 

58 2 

70 

67 9 

80 

76 5 

89 

91 3 


(Menschutkm, Z anorg 1909, 61 110 ) 


Solubihty of Mgl2 m benzaldehyde 
Mgl2 forms mth benzaldehyde a complex, 
Mgla, eCeHfiCHO 


Solubihty of MgU, eCeHsCHO m CeHsCHO 
att® 


t° 

% by wt Mgla 

eCflHsCHO 

0 

3 

2 

20 

3 

8 

40 

5 

3 

60 

7 

7 

80 

11 

0 

100 

18 

5 

110 

26 

5 

120 

40 

0 

125 

53 

0 

130 

74 

5 

133 

86 

0 

136 

94 

2 

139 mpt 

100 


(Menschutkm, Z 

Solubility of Mgl2 

anorg 1907, 63 28 ) 

in methyl acetate 


Mgl2 foims with methyl acetate a complex, 
Mgh, GCHaCOOCHa 


Solubility of Mgli, 6CH3COOCH8 in 
CH3COOCH3 at 


t® 

% by wt MkI 2 
bCHaCOOCHd 

0 

0 4 

30 

0 55 

60 

0 75 

90 

0 9 

100 

1 8 

103 

2 4 

103 

74 2 

110 

81 7 

120 

98 0 

121 mpt 

100 0 

(Menschutkm, Z 

anorg 1909, 61 101 ) 


Solubihty of Mgl2 m methyl acetate 
Mgl2 forms with ethyl acetate a complex, 
Mgis, 6CH8COOC2H5 


Solubihty of Mgl2, 6CH8COOC2H6 m 
CH3COOC2H6 at t" 


t® 

% by wt Mgla 
6CH3COOC2H6 

0 

3 2 

20 

i 4 8 

40 

8 6 

50 

13 7 

55 

21 5 

60 

38 0 

65 

63 5 

70 

90 5 

75 

97 7 

78 5 mpt 

100 0 


(Menschutkm ) 


Solubility of Mglo in ethyl formate 
Mgl2 forms with ethyl formate a complex, 
Mgl2, 6HCOOC2H6 


Solubility of Mgl2, 6HCOOC2H6 in 
HCOOC2H6 at 


t® 

% by wt Mgla 6HCOOC2H6 

0 

15 1 

10 

17 4 

20 

20 5 

30 

25 

40 

31 8 

50 

44 

60 

68 

70 5 mpt 

100 


(Menschutkm ) 


Solubility of Mgli in isoamylacetate 
Mgl forms with isoamylacetate a complex, 
Mgis, 6CH3COO(iso)C6Hn 


Solubility of Mgl , 6CH3COO(iso)C5Hn m 
CH3COO(iso)C6Hn at t° 



Vf i>v wt 

()C Hjr()0(is())CcHji 

0 

7 7 

20 

11 5 

40 

20 9 

45 

25 5 

50 

^3 2 

55 

47 8 

57 5 

63 0 

60 mpt 

100 0 


(Menschutkm ) 


Solubihty of Mgl 2 in isobutyl acetate 
Mgl2 forms with isobutylacetate a com- 
plex, Mgl2, 6CH8COOC4H9 
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Solubility of Mgl2, 6CH3 COO(iso)C 4H9 m 
CHsCOO(iso)C4H9 


t® 

% by wt Mgl 2 
6CH3COO(iso)C4H9 

0 

10 5 

20 

13 6 

40 

17 6 

50 

20 4 

60 

24 9 

70 

33 7 

75 

40 5 

80 

52 0 

85 

89 0 

87 5 mpt 

100 0 


(Menschutkm ) 


Solubility of Mgl2 m propyl acetate 
Mgl2 forms with propyl acetate a complex, 
Mgl2, eCHsCOOCaHr 

Solubility of Mgl2, BCHsCOOCsH? m 
CHsCOOCsHt at t" 


t® 

% by wt Mgl2 

SCHsCOOCaH? 

0 

4 

1 

20 

5 

4 

30 

6 

5 

35 

7 

8 

40 

19 

0 

45 

46 

0 

50 

72 

5 

55 

88 

2 

60 

96 

0 

65 mpt 

100 

0 


(Menschutkm ) 


Solubihty of Mgl2 m urethane 
MgU forms with urethane a complex, Mgl2, 
6NH2COOC2H6 


Solubihty of Mgl2, 6NH2COOC2H6 m 
NH2COOC2H5 at t** 


t® , 

% by wt Mgl 2 
6 NH 2 COOC 2 H 6 

32 

51 8 

50 

59 4 

70 

70 7 

80 

78 8 

84 

85 0 

87 mpt 

100 0 


(Menschutkm ) 

“1“6B[20 


Solubihty of Mgl2+6H2.0 in H2O at t° 


t® 

% by weight of 
Mgl 2 + 6 H 20 

t® 

% by weight of 
Mgl 2 + 6 H 20 

43° 

89 8 

160° 

91 7 

80° 

90 3 

200° 

93 4 

120° 

90 9 

215° 

94 3 


(Menschutkm, Z anorg 1907, 62 156 ) 


+8H2O Sp gr of solution of Mgl2+8H20 
sat at 18° contammg 59 7% Mgl2 = 1909 
(Myhus, B 1897, 30 1718 ) 

Solubihty of Mgl24-8H20 in H2O at t° 


t° 

% by weight of Mgl 2 H- 8 H 20 

0 

76 0 

20 

81 0 

40 

88 0 

43 5 

90 8 


(Menschutkm ) 


+IOH2O Sol m H2O (Pstnaioff, C C 
1894, II 610 ) 

Magnesium mercuric iodide, Mgl2, Hgl2 
Known only m solution 
+9H2O Very dehquescent (Duboin, 
C R 1906, 142 1338 ) 

Very sol m ethyl, methyl, propyl, butyl, 
isobutyl, amyl, isopropyl and allyl alcohols, 
ethyl, amyl, propyl and isobutyl acetates, 
ethyl cyamde and acetone Sol in benzyl 
alcohol Decomp by glycerine SI sol in 
ethyl benzoate, amyl benzoate, mtrobenzene 
Decomp by ethyl oxalate Insol in toluene, 
benzene, ethyl iodide, CHCI3, CCI4, ethylene 
bromide, monochlor and monobrombenzene 
(Dubom, A ch 1909, (8) 16 276 ) 

Mgl2, 2Hgl2 Decomp by H2O into HgU 
and above compound, which remains in solu- 
tion (BouUay ) 

-1-7H20 Sat solution m H2O at 17 8° has 
the composition Mgl2, 1 29 HgU, 11 06 H2O 
(Dubom, C R 1906, 142 1338 ) 

Magnesium potassium iodide, Mgl2, KI-J- 

6H2O 

Dehquescent (Lerch, J pr (2) 28 358) 
Very hygroscopic (de Schulten, Bull feor 
1900(3) 23 158) 

Magnesium iodide ammoma, Mgli, 6NH-5 
Practically insol in liquid NH3 (Franklin, 
J Am Chem Soc 1913, 36 1459 ) 

Magnesium mtnde, Mg8N‘2 
Decomp by moist air or H2O vSol in dil 
or cone HCl+Aq, or HNOs+Aq bf>l in 
warm H2SO4 Insol in alcohol, othyl iodide 
or phosphorus oxychloride (Bneglcb and 
Geuther, A 123 236 ) 

Decomp by H2O (Smits, R t c 1804, 
12 198) 

Easily decomp H2O when finely powdered 
(Rossel, C R 1895, 121 942 ) 

Magnesium suboxide (^) 

Decomp H2O Sol in dil acids (Beetz, 
Pogg 127 45 ) 

Magnesium oxide, MgO 

Sol m 50 000-100 000 pta H 2 O (Bineau C R 41 
510) m 55 368 pts cold or hot H 2 O (Freaeniua A 59 
123) in 100 000-200 000 pts H 2 O (Bunsen) in 16 000 
pts H 2 O at ord temp (Dalton) in 7900 pts H 2 O at 
ord temp (Kirwan) in 5760 pts H 2 O at 15 5® and 
36 000 pts at 100® (Fyfe) 
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Calc from electncal conductivity of MgO 
4- Aq 1 pt MgO IS sol m 172,000 pts HaO 
at 18® (Dupr4, Zeit angew Ch 190^ 16 55 ) 
'' Heavy MgO is more sol m HaO than 
*Giglit^’ MgO The temp of preparation 
affects the rate of solution, the rate bemg 
diminished as the temp of preparation is 
increased (Anderson, Chem Soc 1905, 87 
265 ) 

Easily sol m acids, even m HaSOs+Aq 


Solubility m PaOs+Aq at 25° 


Composition of the 



solution 

Sp ,gr 
25®/25° 


Solid phase 




G MgO 

G P20fi 


per 1 

per 1 



0 207 

0 486 




0 280 

0 732 




0 653 

1 917 




1 438 

4 85 




2 23 

7 35 

1 006 



4 73 

16 84 

1 017 



11 19 

38 59 

1 042 



17 33 

61 21 

1 069 



26 09 
37 40 

93 09 
130 7 

1 109 

1 144 


MgHPO,, 

3H2O 

75 5 

281 8 

1 285 


109 5 

439 0 




122 6 

498 4 

1 470 



129 9 

546 5 




140 0 

584 0 




146 8 

623 3 

1 595 



147 3 

625 9 




150 3 

645 8 




155 5 

680 7 




87 1 

77 1 

779 6 

809 6 

1 626 

1 644 


MgH4(P04)„ 

iHjO 

70 6 

835 1 

1 654 



(Cameron, J phys Chem 1907, 11 364 ) 


Sol m NH4 salts, NaCl, or KCl+Aq 
(Fresenius ) 


Solubility in MgCla+Aq at 25° 


% MgCl2 

% MgO as Mg(OH )2 

2 36 

0 00008 

4 47 

0 00028 

6 79 

0 00048 

9 02 

0 00080 

13 14 

0 00115 

15 15 

0 00195 

17 53 

0 00240 

18 52 

0 00250 

22 04 

0 00245 

23 78 

0 00235 

25 13 

0 00230 

26 88 

0 00250 

28 34 

0 00230 

29 80 

0 00240 

30 04 

0 00250 

34 22 

0 0030 


(Robmson, J phys Chem 1909, 13 676 ) 


and Na,S04+ Kq than 
m HaO (W amngton ) 

Insol in hquid XH, (Franklm, Km Ch 
J 1898, 20 828 ) 

Sol m methyl alcohol to form a colloidal 
solution contammg 1 6^ (Neuberg 

and Rewald (Biochem Z 1^)8, 9 547 ) 
Insol m methjl acetate (Xaumann, B 
1909, 42 3790), eth^l acetate iNaumann, 
B 1904,37 3602) 

Insol m acetone (Xaumann, B 1904. 87 
4329 ) 

Insol in acetone and in meth^lal (Eid- 
mann, C C 1899, II 1014 ) 

Solubihty in (calcium sucrate + sugar )-f 
Aq 

1 1 solution contaimng 418 6 g sugar and 
34 3 g CaO dissolves 0 30 g MgO, contain- 
mg 296 5 g sugar and 24 2 g CaO dissolves 
0 24 g MgO containing 174 4 g sugar and 
14 1 g CaO dissolves 0^ g (Eoden- 

bender, J B 1866 600 ) 

See also Magnesium hydroxide 
Mm Penclasite 


Magnesium peroxide, MgOj 
Sol m 14,550 pts H-»0 at 20° i Foregger 
and Phihpp, J Soc Chem Ind 1906, 26 
298 ) 

5MgO, 2Mg02+3H 0 
3MgO, 2MgO 4-3H O 
2MgO, 2AIg02+3H 0 
4MgO, 2MgO 4-3H O 
Above salts are decomp b\ H 0 
I (Carrasco, Gazz ch it 1909, 39, G) 47 ) 


Magnesium oxybromide, MgBr 3MgO^ 
12HO 

Decomp m the air and also b^ H O, al 
cohol and most reagents (Tassill\, C R 
1897,126 607) 


Magnesium oxychloride, Mg OCl -^16H O 
Easily decomp b\ HO and alcohol 
(4ndre, K ch (6)3 SO) 

4-6H2O ( \ndre ) 

2MgO, HCl, oHO or 3MgO, MgCl - 
IOH2O Solubiht\ determinations sho\s that 
this salt IS the solid phase in equilibrmm at 
25° with solutions of MgCl MgO con- 
taming from 10-15^^ MgCl Robinson J 
phjs Chem 1909, 13 677 
MgeO Cl +6, 14 or 1 H ? ^^ecomp 

by HoO, vhich dibsohes out MgCl < Ben- 
der, B 3 932 ) 

MgnOioCl +14, or ISH O 

+24HO=9MgO 
24H2O H O remo\es all Mg'^l 
gestmg (Bender, K 169 341 ) 

+10, and 15H 0 (Bender ^ 


Krause 4. 

MgCl T 
b\ long di- 


Magnesium oxysulphide, Mg OS 
(Reichel, J pr (2) 12 00 ) 
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Magnesium phosplude, Mg8P2 

Deoomp by H2O, dil HCl-fAq, or HNOs 
+Aq (Parkinson, Chem Soc 6 (2) 125 and 
309) 

Insol in moderately dil cold HCl-fAq, or 
boilmg dll H2S04-i-Aq Difficultly and 
slowly sol m aqua regia (Blimt, Chem Soc 
3 (2) 106 ) 

Decomp by H2O, HCl, cone H2SO4 and 
by HNOs (Gautier, C E 1899 , 128 1169 ) 


Magnesium silicide, MgsSis 
Slowly decomp by warm H2O Slowly 
decomp by cold, rapidly by hot NH4CH-Aq 
Decomp by cold dil HCl-f-Aq (Geuther, J 
pr 96 425 ) 

MgsSi Decomp by HCl+Aq with residue 
of Si (Wohler, A 107 113) 

Slowly decomp by H2O at ord temp 
Violently decomp by HCl (Lebeau and 
Bossuet, C R 1908, 146 284 ) 

Magnesium sulphide, MgS 
Decomp by H2O (Reichel, J pr (2) 12 
55 ) 

SI sol m H2O with rapid decomp (Premy ) 
Sol m acids with decomp 
Anhydrous Crystalline Only very si 
sol incoldH20 Sol m HNOs and H2SO4 at 
ord temp Sol m PCh and m ohromyl chlor- 
ide (Mourlot, C R 1898, 127 182 ) 


Magnesium pcZ^/sulphide, MgSx 
Known only m solution (Reichel ) 


Magnus’ green salt 
See Plato(i^amme chloroplatmite 

Manganese, Mn 

Decomposes H2O even in the cold, more 
rapidly when hot (Regnault ) 

Decomposes cold water violently (Bxm- 
sen ) 

Sol in all dll acids Slowly sol in cold 
H2SO4 (John ) 

Insol in cold, but rapidly sol in hot H2SO4 
Very easily sol in dil H2SO4, or HCl+Aq, 
HNO3, orHC2H302+Aq (Brunner) 

Pure manganese is unaltered in dry air, 
even when finely powdered Slowly attacked 
by cold, quickly by hot H2O Very si at 
tacked by cold H2SO4, rapidly on warming, 
rapidly attacked by cold dil H2S04+Aq, 
violently by cone HNOs+Aq, and rapidly 
by dll HNO3, HCl, HC2H302+Aq, and also 
NaOH+Aq Sol in NH4Cl-f-Aq (Pre- 
linger, W A B 102, 2b 359 ) 

Insol in hquid NH3 (Gore, Am Ch J 
1898, 20 828 ) 

cem oleic acid dissolves 0 0276 g Mn 
in 6 days (Gates, J phys Chem 1911, 16 


Manganese antimomde, MnSb 
Sol m hot aqua regia (Wedekmd, B 
1907,40 1266) 

Manganese azoimide, basic, Mn(OH)Ns 
Only si sol m H2O with decomp (Cur- 
tius, J pr 1898, (2) 68 293 ) 

Manganese bismuthide, MnBi 
Very sensitive towards acids with the 
exception of cone HCl (Wedekmd, B 
1911, 44 2665 ) 

Manganese bonde, MnB 
Attacked by cold H2O and by acids (Jas- 
soneix, C R 1904, 139 1210 ) 

Easily attacked by HCL H2SO4 and HP 
with evolution of BHs (Wedekmd, B 1905, 
38 1231 ) 

MnB2 Sol m acids, with evolution of H2 
(Troost and Hautefeuille, A ch (5) 9 65 ) 
Slowly decomp by H2O Sol in dil HCl 
and other dil acids with evolution of BHs 
(Wedekind, B 1905, 38 1229 ) 

Manganous bromide, MnBrs 
Anhydrous Very dehquescent 
Sat MnBrs-hAq contains at 
—21® +7® 11® 18® 38® 52® 

52 1 56 5 57 0 591 62 7 64 2%MnBr2, 

64® 76® 89® 97® 105® 

68 2 701 69 7 69 2 70 2%MnBr2 

(fitard, A ch 1894, (7) 2 541 ) 

Insol m liquid NH3 (Franklin, Am Ch 
J 1898, 20 828 ) 

+H2O (Lescoeur, A ch 1894, (7) 2 104 ) 
-j-4HoO More dehquescent than MnCls 
Melts in crystal water when heated (Berthe- 
mot ) 

+6H2O (Kuznetzoff, C C 1897 , II 329 ) 

Manganous mercuric bromide 
Dehquescent 

Manganous palladium bromide 
See Bromopalladite, manganous 

Manganous stanmc bromide 
See Bromostannate, manganous 

Manganese carbide, MnC 
(Brown, J pr 17 492 ) 

MuCq 

MnaC (Troost and Hautefeuille, A ch 
(5) 9 60 ) 

Decomp by HgO and by dil acids (Mois 
san, C R 1896, 122 422 ) 

Manganous chlonde, MnCb 
Anhydrous Dehquescent 
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100 pts H 2 O at t° dissolve pts MnCL 


t® 

Pts MnCla 

t® 

Pts MnCb 

10 

62 16 

87 5 

122 22 

31 25 

85 72 

106 25 

123 81 

62 5 

122 22 




or, sat MnCL + Aq at t° contains 


t® 

% MnCh 

t° 

% MnCh 

10 

38 33 

87 5 

55 0 






■■ 

mm 



(Braudes, Pogg 22 263 ) 


See also below under + 2 H 2 O, and 4‘4H20 


Sp gr of MnCL-fAq at 15° a=sp gr if % 
is MnCL, b=sp gr if % IS MnCl 2 + 
4H2O 


% 

a 

b 

% 

a 

b 

5 

1 045 

1 0285 

40 

1 443 

1 250 

10 

1 091 

1 057 

45 

1 514 

1 290 

15 

1 138 

1 086 

50 


1 331 

20 

1 189 

1 116 

55 


1 375 

25 

1 245 

1 147 

60 


1 419 

30 

1 306 

1 180 

65 


1 463 

35 

1 372 

1 214 

70 


1 508 


(Gerlach, Z anal 28 476 ) 


Sp gr of MnCL+Aq at room temp 


% MnCb 

Sp gr 

8 007 

1 0960 

15 650 

1 1963 

30 330 

1 3372 

40 132 

1 4530 


(Wagner, W Ann 1883, 18 273 ) 


Sp gr of MnCL+Aq at t° 


t® 

% MnCb 

Sp gr 

14 5 

5 0 

1 0457 

14 5 

11 99 

1 1076 

14 0 

14 98 

1 1379 

14 5 

19 92 

1 1891 

14 0 

23 10 

1 2246 

14 6 j 

28 51 

1 2888 


(Long, W Ann 1880, 11 38 ) 


Sp gr of MnCL+Aq at 25° 


Concentration of MnCb+Aq 

Sp gr 

l-normal 

1 0513 

V 2 - “ 

1 0259 

V4- “ 

1 0125 

“ 

1 0063 


(Wagner, Z phys Ch 1890, 6 38 ) 


Solubility of MnCla+KCl m H 2 O at t° 


t® 

% MnCla 

% KCl 

Solid phase 

6 

40 23 

35 94 

9 41 

23 06 

MnCL, 4 H 2 O 

MnCL, 4H20+Mna^ KCl, 2 H 204 -KC 1 

28 4 

44 46 

43 28 

38 65 

8 66 

13 79 

26 91 

MnCL, 4 H 2 O 

MnCL, 4H20+MnCl2, KCl, 2 H 2 O 

MnCL, 4H20+Mna^^2KCl, 2 H 2 O+KCI 

52 8 

1 

50 14 

6 01 

MnCIj, 4H20+Mna., 2H20+MnCl2, KCl, 2HaO 

62 6 

51 86 

49 95 

44 05 

36 85 

6 67 

12 49 

18 77 

31 57 

. MnCL, 2 H 2 O 

MnCL, ZHaO+MnCk KCl, 2 H 2 O 

MnCL, KCl, 2H20+Mn(:i2, 2KC1, 2 H 2 O 
MnCla, 2KC1, 2H20+MnCl2, 4KC1 

KCl 


(Suss, Z Kryst Mm 1912, 61 262 ) 


Insol in liquid NH3 (Franklin, Am Ch 

1 Solutions of MnCli in 

75% alcohol saturated 

J 1898,20 828 ) 


at t contain 



t 

% MnCIa 

t 

% MnCl 


10 

23 1 

43 75 

37 5 


25 

36 1 

87 5 
(B-pt) 

32 2 
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Solutions of MnCL m absolute alcohol satu- 
rated at t® contain 


t® 

% MnCh 

t® 

% MnCla 

11 25 

33 3 

76 25 

36 2 

37 5 

33 3 

(B -pt ) 



Sat aq solution contains at 


— 22 ° 
34 7 


—5° +7° 17° 19° 

37 8 40 4 41 2 42 3%MnCl2 


35° 55° 57° 80° 100° 140° 

44 4 48 2 50 0 510 53 7 54 7%MnCl 
(fitard, A ch 1894, (7) 2 537 ) 


(Brandes, I c) 

MnCL crystallises from above solutions on 
standmg 

When 15-20 vols ether are added to 1 vol 
absolute alcohol sat with MnCL, MnCL is 
completely pptd (Doberemer ) 

Insol m oil of turpentme 

Sol m urethane (Castoro, Z anorg 1899, 
20 61 ) 

SI sol in benzomtnle (Naumann, B 
1914,47 1369) 

Difficultly sol m methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Insol m ethyl acetate (Naumann, B 
1910J13 314) 

-I-H2O Solubility in HCl+Aq decreases 
with mcreasmg amt of HCl It is greater 
when hot than cold, but is not mconsiderable 
even when HCl is cone 1 1 cone HCl+Aq 
sat at 12° dissolves 190 g MnCL from MnCL 
+H2O (Ditte, C R 1881, 92 243 ) 

+V8H2O MnCl2+4H20 effloresces to 
MnCl2+ViH20 m a dry atmosphere and 
under low pressure and not to MnCl2+ 
2H2O (Sabatier, Bull Soc 1894, (3) 11 
547) 

+2H2O 


Solubility in H2O at t° 


t® 

Pts MnCh per 

Sp gr of sat 


100 pts H 2 O 

solution 

60 

108 6 

1 6108 

70 

110 6 

1 6134 

80 

112 7 



Solubihty m H2O at t° 


t® 

Pts M 11 CI 2 per 

100 pts H 2 O 

Sp gr of sat 
solution 

25 

77 18 

1 4991 

30 

80 71 

1 5049 

40 

88 59 

1 5348 

50 

98 15 

1 5744 

*57 65 

105 40 

1 6097 


* Temp of transition into MnCl2+2H20 
(Dawson and Wilhams, Z phys Ch 1899, 33 
63) 


Sat aqueous solution of MnCl2+4H2< 
contams 40 23% MnCL at 6°, 44 6% MnC 
at 28 4° (Suss, Z Krist 1912, 61 262 ) 


100 pts 75% alcohol dissolve at t° 


t® 

Pts MnCh 


Pta MnCIa 

+ 4 H 2 O 

t 

+4H20 

10 

53 

43 75 

144 

25 

132 

87 5 

100 1 


(Brandes, I c ) 


Insol m absolute ether, which also do( 
not abstract crystal H2O 
Insol in boiling oil of turpentine (Brandei 
Sol in cone HNOa+Aq 
+5H2O (Muller-Erzbach, B 1889, 2S 
3181) 

+6H2O Pptd from solution in 11 7 mol 
H2O at — 21° (Kuznetzoff, C C 1899, 
246) 


(Dawson and Williams, Z phys Ch 1899, 
31 63) 

Sat aqueous solution of MnCl2+2H20 
Contains 51 86% MnCL at 62 6° (Suss Z 
Knst 1912, 61 262 ) 

+4H2O Deliquescent 


100 pts H2O at t° dissolve 


t® 

Pts MnCl 2 
-f4H2() 

t® 

Pta MnCIa 
+ 4 H 2 O 

8 

151 

87 5 

641 

31 25 

265 

106 25 

656 

62 5 

641 




(Brandes, I c ) 


Manganese ^rzchlonde, MnCL 
Immediately decomp by H2O, sol in abi 
ether and in abs alcohol (Holmes, J An 
Chem Soc 1907,29 1285 ) 

Manganese tetrachloride, MnCL 
Has not been isolated 
Sol in H2O, alcohol, or ether (Nickle 
J B 1866 225 ) 

Composition is Mn2Cl6 (Christensen, 
pr (2) 34 41 ) 

Manganese hydrogen tetrachloride (chlon 
manganic acid), MnCL, 2HC1 
Sol m ether, decomp by H2O (Frank 
(2) 36 31 ) 


Sol in 0 8 pt H2O at 18 75° (Abl ) 

Pptd from solution in 9 17 mols H2O 
(Kuznetzoff, C C 1899, 1 246 ) 


Manganese Aeptachlonde, MnCl7(?) 

Decomp by H O (Dumas, Berz J B 
112 ) 


MAjS^G\NIC sodilm fli gride 
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Has the formula MnOaCl (?) (Aschoff, J 
pr 81 29) 

Manganous mercuric chlonde, MnCl 2 , HgCh 
4-4H20 

Dehquescent in moist air Easily sol m 
H 2 O (V Bonsdorff ) 

MnCla, 2 HgCl 2 (Varet, C R 1896, 123, 
422 ) 

Manganous potassium chloride, MnCh, KCl 
+2H2O I 

Dehquescent Very sol m H 2 O, but is 
decomp thereby (Remsen and Saunders, 
Am Ch J 14 129) 

MnCla, 2 KCI+ 2 H 2 O (Suss, Z Kryst 
1912,61 262) 

Manganic potassium chlonde, MnCls, 2KC1+ 
HO 

Decomp by H 2 O Sol in HCl apparently 
without decomp (Rice, Chem Soc 1898, 
73 261) 

MnCh, 2KC1 Very easily decomp 
(Meyer and Best, Z anorg 1899^ 22 186 ) 
MnCh, MnCh, 5KC1 Easily decomp 
(Meyer and Best, Z anorg 1899, 22 185 ) 


ether Slo^vlj sol m acetic acid Aloissan, 
C R 1900, 130 llbO ) 

Insol m hqmd XH 3 tGorc, Am Ch J 
1898, 20 828 ) 

Insol m acetone iXaumann, B 1904, 37 
4329) 

Manganese fnfluonde, MnF* 

ComoV^elv sol in a httle but decomp 

b\ dilution OP boilmg (Berzehus ) 

+ 6 H 2 O Efflorescent (Christensen, J pr 
(2) 36 57) 

Sol m H2SO4, HCl, HXOa, decomp by 
H 2 O, msol m most orgamc sohents ( Moia- 
san, C R 1900, 130 626 ) 

Manganomangamc fluonde, MniFi+lOHjO 
Sol m a httle H O, but decomp b> dilu- 
tion (NicUes, C R 67 44S ) 

Manganese ieirufluonde, MnF^ 

Not isolated Sol m absolute alcohol or 
ether, decomp by H 0 (Nicklt s, C R 66 
107 ) 

Probablj does not exist (Christensen, J 
pr (2) 36 161 ) 

Manganese /lep/afluonde, MnF 


Manganous rubidium chlonde, MnCl , 
2RbCl I 

(Godeffroy ) ^ t i 

-j-3H20 Easily sol m H 2 O Insol m 
alcohol, cone HCl+PPt anhydrous salt 
from aqueous solution (Godeffroy, Aren 
Pharm (3) 12 40 ) 

Contains only 2 H 2 O (Saunders, Am Ch 
J 14 139) 

Manganous thallic chlonde, MnCh, 2 TICI 3 + 

W2O 

Can be crvst from H 2 O (Geweeke, A 
1909, 366 224 ) 

Manganous stanmc chlonde 

Chlorostannate, manganous 


Manganous chloride hydrazme, MnCh, 



Sol m H 2 O with decomp i Wohler ; 


Manganese sesguifiuonde wi^k MF 
See also Fluomanganate, M 

Mangamc mckel fluonde, 2^siF , Mn Fc— 
SHO 

(Christensen, J pr (2) 34 41 ) 


Manganic potassium fluonde, Mn Ff 4lvF— 

2 HO 

Decomp by H O Sol m cone HCl—Aq, 
dll HNOs+Aq, cone H S04TAq H PO4- 
Aq, H2C204+Aq, H C4H40e -- Aq, and on 
jjF+Aq (Chn&tensen, J pr 2 35 *2 
MnFi, 2KF Difticulth sol m H O De- 
comp by much H O Nickles, C R 65 


^^True composition is Mn Fe, 4Kt , aku M*h 
2 H 2 O (Christensen J pr 2 34 41 
MnF4, 4lvr (^Nickles ) 

See aho Fluomanganate, potassium 


Manganous chlonde hydroxylanune, MnCl , 
2 NHjOH 

Very stable, msol m alcohol (Feldt, B 
1894, 27 406 ) 


Manganous fluonde, MnFa 

Only sol in HjO contammg HF (Ber- 

''^InLl m H 2 O, decomp by boilmg with 
H O sl sol in liquid NH 3 , easily sol m cold 
?AtM HNOa and HCl, slowly |«lm 
dll HCl, decomp by fused KjCOa, KUH, 
KNOs, and KClOs, msol m alcohol and 


Manganic rubidium fluonde 
See Fluomanganate, rubidium 

Manganic silver fluonde, 24.gl- Mn F — 
I 4 H 2 O 

Sol m HF+4q (Christensen, J d' -) 
34 41 ) 


igamc sodium fluonde, Mn Fc 4NaF 
lecomp by much HO “ HF 

q as the K salt (Christensen J pr - 
161) 
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MANGANOMANGANIC THALLOUS FLUORIDE 


Manganoxnangamc thallous fluonde, 5T1F, 
2MnF8, MuFa 
Decomp by H 2 O 

SI sol m <£ 1 , easily sol m cone HF 
Sol in cone HCl, dd HNO 3 , and cold or 
hot cone H 2 SO 4 

Sol in wann H 2 O 2 contammg H 2 SO 4 
Sol in dll tartanc and oxahe acids 
(Ephraim, B 1909,42 4458) 

Manganous stannic fluonde 
See Fluostannate, manganous 

Manganic zinc fluonde, 2 ZnF 2 , MnaFe+SHaO 
See Fluomanganate, zme 

Manganous zircomum fluonde 
See Fluozirconate, manganous 

Manganous fluonde ammonia, 3 MnF 2 , 2 NH$ 
(Moissan, C R 1900, 130 1161 ) 

Manganous hydroxide, Mn 02 H 2 

2 15 X 10-5 g ^mol are sol> mil H 2 O at 18® 
(Sackur, Z Elektrochem, 1909, 16 846 ) 
Solubihty m H 2 O = 0 6 x 10 -^ g mol (Herz, 
Z ano^ 1899, 22 284 ) 

1 1 H 2 O dissolves 2 x 10 -^ mol Mn 02 H 2 
(Tamm, Z phys Ch 1910, 74 500 ) 

Very si sol m H 2 O or alkahes (Fresen- 
lus ) Easily sol in acids Insol m NaOH, 
orKOH+Aq Sol in NH 4 salts +Aq Insol 
m NH 40 H 4 -Aq Sol m NaOH+Aq m 
presence of glycerme (Donath, Dmgl 229 
542) 

Not pptd by NH 40 HH-Aq m presence of 
H 2 C 4 H 4 ()ftj by KOH+Aq in presence of cane 
sugar, by KOH+Aq in presence of Na citrate 
Solubility of Mn 02 H 2 in orgamc Na salts + 
Aq (0 5 normal ) 

Na tartrate, 0 0068 mol per 1 
Na malate, 0 0042 
Na citrate, 0 0126 “ “ 

(Tamm, Z phys Ch 1910, 74 496 ) 

Mm Pyrochroite 

Manganoxnangamc hydroxide, Mn 304 , rrH 20 
Not attacked by boilmg NH 4 C 1 +Aq Be- 
haves towards acids as Mn 203 

Manganic hydroxide, Mn 203 , H 2 O 
Insol m hot or cold dil H 2 S 04 +Aq 
Sol m cone H 2 SO 4 at somewhat over 100® 
(Canus ) 

So\ m tartaric, oxalic, and mahe acids, with 
subsequent decomp Insol m formic, acetic, 
benzoic, or hippunc acids (Hermann, Pogg 
74 303) 

Insol m NH 4 C 1 +Aq Insol m cane sugar 
-f-Aq (Peschier ) 

Mm Mangamie Sol m cone HCl-fAq 
SI sol in cone HaS 04 


Manganese dihydroxide, Mn02, H 2 O 
See Manganous acid. 

Manganous iodide, Mnl 2 
Anhydrous Nearly msol m AsBrs 
(Walden, Z anorg 1902, 29 374 ) 

Sol in POCI 3 (Walden, Z anorg 1900, 
26 212) 

Moderately sol m hquid NH 3 (Frankhn, 
Am Ch J 1898, 20 828 ) 

+ 4 H 2 O Very dehquescent, and sol m 
H 2 O (Kuznetzoff, C C 1900, H 525 ) 
+ 9 H 2 O (E3uznetzoff ) 

Manganous mercuric iodide, Mnl 2 , 2Hgl2-l- 

6H2O 

Decomp by H 2 O Sol without decomp 
m alcohol and acetone (Dobroserdoff, C C 
1901, 1 363 ) 

SMnIs, 5Hgl2+20H2O 
A sat solution m H 2 O at 17® has composi- 
tion 1 4 Mnl 2 , HgU-flO 22 H 2 O and sp gr = 
2 98 (Dubom, 0 R 1906,142 1338) 

Very sol without decomp m methyl, pro- 
pyl, isopropyl, isobutyl, and allyl alcohols, 
ethyl acetate and ethyl cyamde Somewhat 
less sol m amyl, propyl and isobutyl ace- 
tates, acetone, acetic acid, formic acid (with 
ppnt of Hgl 2 ), ethyl benzoate, ethyl ox^ate, 
butyl alcohol, amyl alcohol and mtrobenzene 
SI decomp by glycerme Insol m ethyl m- 
trata ethylene bromide, toluene, benzene, 
CHCjIs, CCI 4 , ethyl iodide, monobrom- and 
monocnlorbenzene (Duboin, A ch 1909, 
(8), 16 278 ) 

Manganese nitride, MusN^ 

Sol m HNOs only on heating HCl+Aq 
dissolves only m presence of Pt Aqua regia 
dissolves slowly H 2 SO 4 acts only when hot 
and cone Insol m acetic acid (Prehnger, 
M 1894, 16 398 ) 

MnaNj Sol m NH 4 C 1 +Aq and NH 4 OH H- 
Aq, msol in HCl, sol m HNOa-j-Aq with 
decomp (Prehnger, M 1894, 16 398 ) 

Mn 7 N 2 Easily attacked by acids and al- 
kalies r Wedekind, B 1908, 41 3772 ) 

Manganous oxide, MnO 
Insol mH20 Easily sol m acids Readily 
sol in NH 4 C 1 +Aq 

Mangamc oxide (Manganese sesgmoxide), 
Mn20s 

Decomp by boiling with HNOs+Aq into 
MnO, which dissolves, and Mn02, which is 
msol (Berthier), also by boilmg with dil 
H 2 S 044 -Aq (Turner) Sol m hot cone 
H 2 SO 4 or HCl+Aq Sol in cold HCl+Aq 
without decomp If perfectly pure, is msol 
m dll HiS 04 -|-Aq, but if it contains any 
MnO, it dissolves (Rose ) Insol m boilmg 
NH4C1+Aq 

Insol m acetone (Naumaim, B 1904, 37 
4329) 




M \XG VSOl < PHOSPHO^LI t MDF 


4H3 


Solubility m (calcium sucrate+sugar)4- 
Aq 

1 1 solution, contammg 418 6 g sugar and 
34 3 g CaO dissolves 0 50 g Mn Os, contain- 
ing 296 5 g sugar and 24 2 g CaO dissohes 
0 37 g MnoOs, containing 174 4 g sugar and 
14 1 g CaO dissolves 0 32 g Mn203 (Boden 
bender, T B 1865 600 ) 

Min Braumte 

Colloidal Solution m H«>0 containing 0 21 
g to a litre is precipitated by KXOs+^q 
(1 1000), K2S044-Aq (1 IlOO), (\H4 )jS 04 
+Aq(l 150O),NaCl+Aqri 1580), MgSO* 
+Aq (1 40,983), BaCla+lq (1 58,823), 
MnS04+Aq (1 147,929), (NH4)2 412(^864)4+ 

Aq (1 362,3 18), KaCr fS04)4+Aq (1 416, 
668), HCl+Aq (1 61,350), HCaHsO* (1 
17,262), H2SO4 (1 62,500) (Sprmg and de 
Boeck, BuU Soe (2) 48 170 ) 


Manganese h pfoxide, 

\ « rv unstabli takes up sur 

m HO v>nh i\olution of h*^x 
decomposition N;)l in cone 
decomp < Whoff ) 


Manganese oxydalonde, Afni<)| \|t*< 

Insol inHjO ^^aint-Gilles ( It ii ) 
MnCl , MnO Gt^rgni, \ rh 4. 
515 ) 

MnOiCl S# Mangtnjl chlonda 


Manganic oxyfluonde, Mn< d 
Sol m absolute t thtr 
MnOFa, 2HF = fluoxMnangaiiir 
(Nickles, C R 659 107 } 


Manganomanganic oxide, Mn804 
Insol inH20 Boilmgdil or cone HNO*+ 
Aq dissolves out MnO (Berthier) , also boiling 
dll H2S04+Aq (Turner) Sol in hot HCl 
+Aq (Otto ) NH4C1+Aq dissolves out 
MnO (Rose ) Sol without decomp injbot 
very cone H3]P04+Aq, and cold cone H SO4, 
HCl, oxahe, and tartanc acids + 4q 
Mm HaiisTTianmte 

Manganese d^oxlde, MnO 2 

Mm Fyrolusite Tnsol in H 0 \ erv 

slowly sol in cone H SO 4 with evolution of 
O2 Sol m cold HCl+A.q, decomp bx hot 
HCl+Aq Sol m aqua regia Sol in SO ; 
Aq or N203+Aq (Karsten ) 

Insol in UNO3, or dil H S04+‘kq, except' 
m presence of orgamc reduemg substanc^ 
Decomp by citric acid, and more easil\ b\ ^ 
oxalic acid (Bolton ) , ttx ^ 

SI sol m hot cone , but msol m dil H xO 
+Aq (DeviUe ) When pure it is msol m 
cold dll HoS04+^q, but if a small quantit\ 
of MnO IS added much MnO dibsoheb 
(Carius ) 

Not decomp b> boding NH4C1+-Vq 
Easily sol m a mixture of nitrososulptmnc 
acid and cone HCl+4q (Borntrager, Rep 
anal Ch 1887 741) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Manganese oxides, MnaOs, MneOn, etc 
See Manganite, manganous 


Manganic oxyfiuonde potassium duonde 
See Fluoxymanganate, potassium. 

Mangamc sts^iiioxyfluonde potassum fluor- 
ide 

Set 8f4?uifiuoxymanganate, potsssmin 

Manganous oxyiodide, Mnl M » » - n « « 
Sol m HiO with decomp K aI iftr f, 
C C 1913, 1 luo‘* 

® Manganese oxysulphide, Mn* * 

Sol m acid P 1 » 


with subse- 
Sol m 


Manganese ^noxide, MnO 3 
Deliquescent Sol m HO, 
quentdecomp Deoomp by ether So 

cone aSO^ (Franke, J pr (2) 36 31 ) 

Manganese tetroxiie, Mn04 (’) 

SI sol m H2O with decomp 
H2SO4 or ether (Franke, J pr (2) 36 166 ) 


Manganese phosphide, Nh P 
Inisol in aii 1 ^ 

"^Nedekind B 40 12 

bol in aa^xj ’’t-sr 
er C P 1^‘^" 124 ^ 

Mn P HC - x.- 

lea\t& MnP" ^ v 

W ohler a \ 86 

N 4 

i^ ^ 40 _ 

xMn P .M- P 1- 
panh "ul 1 H 
pr 79 321 
MnP I Hi. 

— \q ^ ^ 1S49 1 

Manganous phosphose’emde " 
Insol m H 0 ^ ^ Hk — 

4q Inisol me'' 

-j- \q Hahn J 
2MnSe, P-^e 
m hot HCl ^ 4.q 
2MnSe, P Se 


% ^ 


nr 93 

Nut t c 


(Hahn) 
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MANGANESE SELENIDE 


Manganese selenide, MnSe 
Decomp by H 2 O and mm acids (Wede- 
kmd, B 1911, 44 2667 ) 

Cryst SI decomp by H 2 O at 100°, easily 
sol m dll acids (Fonzes-Diacon, C R 1900, 
130 1025) 


Manganese silicide 

Sol m HF. only very si sol m other acids 
(Warren, C N 1898, 78 319 ) 

MgsSia Sol m SCl+Aq with evolution 
of S 1 H 4 (Wohler, A 106 54 ) 

MnoSi Insol m H 2 O (Vigouroux, C R 
1895, 121 772 ) 

Easily sol in HF (Wedekind, B 1911, 
44 2668) 

Easily sol m dil acids, HF and HNO3 
Insol m KOH+Aq (Vigouroux, A eh 
1897, (7) 12 179 ) 

Easily sol in HF when heated, m HCl 
when red hot Sol m dil mm acids with 
decomp (Vigouroux, C R 1895, 121 
772) 

Insol m HNO 3 , sol m dil or cone HCl 
Slowly decomp by alkali hydroxides (Le- 
beau, C R 1903, 136 91 ) 

Mn 2 Si Easily sol in molten alkali 
(Vigouroux, C R 1895, 121 772 ) 

MnSi Slowly attacked by hot cone HCl 
Not acted upon by dil or cone HNOs or 
H2SO4 (Lebeau, C R 1903,136 91 ) 
MnSii Not attacked by HNO3 or H2SO4 
Easily sol in cold HF, decomp by cone 
alkalies +Aq (Lebeau, C R 1903, 136 
233) 


Manganous sulphide, MnS 
Anhydroiis Insol in H 2 O Sol in weak 
acids, even in acetic acid 

1 1 H 2 O dissolves 71 60 X 10 -^ moles MnS 
at 18° (Weigel, Z phys Ch 1907, 58 294 ) 
Insol in acetone (Naumann, B 1904, 37 
4329) 

Mm Alahandite Sol in HCl+Aq 
-I-J 4 H 2 O Grem Decomp by boilmg 
with H 2 O Sol in weak acids, as acetic or 
sulphurous acid Very si sol tn (NH 4 ) 2 S+ 
Aq (Wackenroder ) 

Sol m NH4 salts +Aq 100 cem of sat 
NH 4 CH-Aq at 12 ° dissolve 0 43 g MnS 
(Clermont and Guyot, C R 86 37 ) 

+ 3 / 2 H 2 O Flesh colored Less sol in NH 4 
salts, or acetic acid+Aq than the preced- 
mg salt 100 cem of sat NH4CI+ 
Aq at 12° dissolve 0 088 g (Clermont and 
Guyot ) 

Neither green nor flesh-coloured MnS con- 
tains H 2 O (Antony and Donmni, Gazz ch 
It 23 560 ) 

MnS IS not pptd in presence of alkah 
citrates, tartrates, or grape sugar, cane or 
milk sugar do not prevent precipitation 
(SpiUer ) Not pptd in presence of Na 4 P 207 
(Rose ) 


Manganese sulphide, Mn 3 S 4 
Decomp by H 2 O Sol m cold dil acids 
(Gautier and Hallopeau, C R 1889, 108 
809) 

Manganese disulphide, MnS 2 
(Senarmont, J pr 61 385 ) 

Mm Hauente Decomp by hot HCl+Aq 
with separation of S 

Manganous phosphorus sulphide, MnS, P 2 S 
Sol m HCl+Aq with decomp (Berzehus, 
A 46 147 ) 


Manganous potassium sulphide, 3MnS, K 2 S 
Nearly msol m water, alcohol, or ether 
Easily sol m acids (Vslcker, A 69 35 ) 


Manganous sodium sulphide, 3MnS, Na 2 S 
Insol m H 2 O, alcohol, or ether Sol in 
dll acids, and S02+Aq (Volcker ) 

2MnS, Na 2 S Decomp byH20 (Sehneid 
er, Pogg 161 446 ) 


Manganese tellunde, MnTe 
Decomp by H 2 O and mm acids (Wede- 
kmd, B 1911, 44 2667 ) 


Mangamc acid, H 2 Mn 04 
Known only in solution, which decom 
poses rapidly (Franke, J pr (2) 36 31 ) 


Barium manganate, BaMn 04 

Insol m H 2 O, decomp by acids (Mit 
scheihch ) 

Didymium manganate, Di 2 (Mn 04)3 

Insol in H 2 O Sol in H 2 S 04 +Aq 
(Frenchs and Smith, A 191 331 ) 

Does not exist (Cleve, B 11 912 ) 

Lanthanum manganate, La 2 (Mn 04)3 
Ppt (Frenchs and Smith, A 191 331 ) 
Does not exist (Cleve, B 11 912 ) 

Manganese manganate, Mn^Os, Mn 03 = 
SMnOs 

See Manganese dioxide 


Lead manganate, PbMn 04 + 2 H 20 
Ppt (Jolles, C C 1888 58 ) 

Potassium manganate, K 2 Mn 04 
Sol m water contaming alkalies withou 
decomp , but decomp by pure H 2 O Can b 
recrystalhsed from dil KOH+Aq 
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Solubility in KOH+Aq at t° 


Solvent 

t° 

Mol KaMnOi m 

11 of sat solution 

2-N KOH 

0 

0 907 


10 

1 013 


20 

1 140 


30 

1 252 


45 

1 424 

4-N KOH 

0 

0 554 


17 

0 681 


25 

0 733 


30 

0 772 


40 

0 852 


45 

0 889 


51 

0 938 


60 

1 003 


70 

1 074 


80 

1 143 

6-N KOH 

0 

0 155 


15 

0 224 


23 

0 261 


30 

0 303 


40 

0 362 


45 

0 388 


60 

0 469 


70 

0 528 


80 

0 587 

8~N KOH 

0 

0 063 


10 

0 070 


20 

0 078 


30 

0 096 


40 

0 119 


50 

0 142 


60 

0 167 


70 

0 196 


80 

0 222 

10-N KOH 

0 ! 

0 0145 


10 

0 0152 


20 ! 

0 0160 


30 

0 0215 


40 

0 0305 


50 

0 0462 


63 

0 0620 


70 

0 0700 


80 

0 0830 


(Sackur, Z Flektrochem 1912, 18 724 ) 


Sol m ethyl acetate (Naumann, B 1910, 
43 314) 

Potassium manganate permanganate, 
K2Mn04, KMn04 

Sol without decomp m 20% KOH-{-Aq 
(Gorgeu, A ch (3) 61 355 ) 

Sodium manganate, Na2Mn04+10H20 
Sol in H2O, with partial decomp (Gen- 
tele, J pr 82 58 ) 

Strontium manganate, SrMn04 
Insol m H2O (Fromherz ) 


Permanganic acid 
See Pennangamc acid 

Mangamcyanhydnc acid, HsMn(CN)6 
Not known in the free state 

Banum manganicyamde, Ba8[Mn(CN)6]2 
Sol m H2O (Fittig and Eaton ) 

Banum potassium mangamcyamde banum 
cyamde, 2KBaMn(CN)6, 3Ba(CN)2+ 
8E[2(0 

Decomp by H2O (Lehmann, Dissert 

1898) 

Calcium mangamcyamde, Cas[Mn(CN)6]2 
Sol m H2O (Fittig and Eaton ) 

Potassium mangamcyamde, K3Mn(CN)6 
Sol m H2O (Christensen, J pr (2) 31 
163) 

Sodium mangamcyamde, NasMn(CN)6+ 
2H2O 

Sol m H2O (Fittig and Eaton ) 

Mangammangamc acid 

Banum mangammanganate, Ba3Mn'»08+ 

H2O 

Insol m H2O Identical with Rosenstiehl^s 
basic banum manganate," (J Pharm 1864, 
46 344) (Auger and Billy, C R 1904, 138 
501) 

Lithium mangammanganate, Li6Mn208+ 

H2O 

Inaol in H2O (Auger and Billy ) 

Mangampenodic acid, H2O, Mn203, I2O7 
Wholly insol in H2O, in hot dd or cone 
HNO3 and m hot dil iIoS04 (Price, Am 
Ch J 1903,30 182) 

Potassium mangamperiodate, K2O, Mn203, 
I2O7 

Apparently entirely insol and unchanged 
when boiled with H O, dil or cone HNO3, 
or dll H2SO4 (Price ) 

Sodium mangampenodate, Na 0, Mn O3, 

IO7 

Apparently insol and unchanged when 
treated with boiling H2O, boiling dil or cone 
HNO3 and boiling dil H2SO4 (Price ) 

Manganocyanhydne acid, H4Mn(CN)6 
Most easily decomp SI sol in alcohol 
Insol in ether (Descamps, A ch (5) 24 
185) 
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MANGANOCYANIDE, AMMONIUM CUPEOUS 


Ammomum cuprous mangauocyamde, 
(NH4)2Cu2Mn(CN)6 

Sol m H 2 O, decomp by acids and alkalies, 
very unstable (Straus, Z anorg 1895, 9 
14) 

Ammomum manganous manganocyamde, 
NH4CN, Mn(CN )2 = 

(NH4).MnMn(CN)6 

Sol in NH4CN4-Aq (Fittig and Eaton, 
A 146 157) 

Banum manganocyamde, Ba 2 Mn(CN )6 
Sol m cold H 2 O (Fittig and Eaton ) 

Calcium manganocyamde, Ca 2 Mn(CN )6 
Very deliquescent Sol m H 2 O, insol m 
alcohol (Fittig and Eaton ) 

Cuprous potassium manganocyamde, 

^ Cu2K2Mn(CN)6 

Sol m H 2 O with si decomp Easily de- 
comp by acids and alkalies (Straus, Z 
anorg 1895, 9 12 ) 

Cuprous sodium manganocyamde, 

Cu2Na2Mn(CN)fl 

Sol in H 2 O with only si decomp Par- 
tially decomp by acids (Straus ) | 

Manganous potassium manganocyamde, 

KCN, Mn(CN) 2 =JK:.MnMn(CN )6 i 
Ppt Sol inKCN+Aq I 

Potassium manganocyamde, K 4 Mn(CN) 6 + 
3 H 2 O 

Very efflorescent Sol in H 2 O, decomp by 
boiling 

Potassium manganocyamde chlonde, 
K4Mn(CN)6, KCl 
Easily sol in H 2 O (Descamps ) 

Sodium manganocyamde, Na 4 Mn(CN) 6 H- 
8 H 2 O 

Very efflorescent Fasily sol m H O 
(Fittig and Eaton ) 

Strontium manganocyamde, Sr 2 Mn(CN )6 
As the Ba comp rDescamps ) 

Permanganomolybdic acid 
See Permanganomolybdic acid 

Permanganotungstic acid 
See Permanganotungstic acid 

Manganosulphunc acid 
See Sulphate, mangamc 

Manganous acid, H 2 Mn 03 =Mn 02 , H 2 O 
Insol m H 2 O (Franke, J pr (2) 36 451 ) 
2Mn02, H 2 O (?) Min Wod 


Banum mangamte, BaO, 5Mn02 

SI sol m HCl+Aq, less sol inHNOs+Aq 
(Rissler, Bull Soc (2) 30 111 ) 

BaO, 7Mn02 (Rousseau, C R 104 786 ) 
BaO, 2Mn02 Insol in H 2 O 
BaO, Mn02 Insol m H 2 O (Rousseau, 
C R 102 425) 

Ba(H 8 Mn 40 io )2 (Morawski and Stmgl, J 
pr (2) 18 92 ) 

Calcium mangamte, CaO, 5Mn02 
Easily sol m HCl-hAq, less m HNOs+Aq 
(Rissler ) 

3CaO, Mn02 (?) Decomp by H 2 O Sol 
m HCl+Aq with evolution of Cl Scarcely 
sol m cold HNOs, but sol on heatmg (Du 
fau, A ch 1897, (7) 12 275 ) 

2CaO, Mn02 Sol m dil mm acids 
(Rousseau, C R 116 1060 ) 

CaO, 2Mn02 (Rousseau, C R 102 425 ] 
CaO, SMnOa 

CaO, Mn02 Sol m fuming HCl+Aq, bul 
not m dll HNOs+Aq (Rousseau, C R 116 
1060) 

Chromium mangamte, CrsOs, 3Mn02 = 
Cr 2 (Mn 03 )s 

Slowly decomp by acids (Groger, Z 
anorg 1905, 44 458 ) 

Cobaltous mangamte, CoO, Mn02+2H20 
Ppt (Sahnger, Z anorg 1903, 33 352 ) 
+ 4 H 2 O Ppt (Sahnger ) 

Cobalt copper mangamte, CoO, CuO, 2MnO 
+ 4 H 2 O 

Mm Asbohte Sol in HCl+Aq, witl 
evolution of Cl 

Cupric mangamte, CuO, 4MnO 

(Gorgeu, BuU Soc 1903, (3) 29 1167 ) 
CuO, 8Mn02+3H 0 (Baubigny, C B 
1897, 124 955 ) 

Cupnc manganous mangamte, 4CuO, MnC 
7Mn02+8H20 

Ppt (Sahnger, Dissert 1902 ) 

Mn 203 , 3CuO Sol m HCl+Aq (Schne 
der. Am Ch J 9 269 ) 

Lead mangamte, PbO, 5Mn02 

Not attacked by cone acids, sol in aqu 
regia (Rissler ) 

Magnesium mangamte, 2MgO, Mn02 
(Lemoine, Ann Mm (7) 3 5 ) 

+a;H20 (Vollard ) 

Manganous mangamte, Mn306 = Mn0, 
2Mn02 

(Reissig, A 103 27 ) 

MneOii^MnO, SMnOs (Veley, CheB 
Soc 38 581 ) 
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3 Mn 02 , 2 MiiO Decomp by dil H 2 SO 4 + 
Aq (Franke, J pr (2) 36 166 ) 

3 Mn 02 , M 11 O+H 2 O Mm Varmciie 

Manganous zmc mangamte, MnO^ ZnO, 
Mn 02 

(Gorgeu, BuU Soc 1903, (3) 29 1168 ) 
2 MnO, ZnO, 2 Mn 02 (Gorgeu ) 

Potassium mangamte, K 2 O, 2 Mn 02 
Insol m H 2 O 
K 2 O, SMnOa 

K 2 O, 7 Mn 02 + 3 H 20 

KoO, 8 Mn 02 "f‘ 3 E [20 =KH 3 Mii 40 io (Mor- 
awski and Stmgl, J pr (2) 18 91 ) 

Does not exist (Wright and Menke, 
Chem Soc 37 22 ) 

K 2 O, 10 MnO 2 

K 2 O, 16Mn02+6H20 Sol m cone HC1+ 
Aq (Rousseau, C R 114 72 ) 

Silver mangamte, AgHsMn 40 io 
(Morawski and Stmgl, J pr (2) 18 92 ) 
Ag 2 Mn 08 Ppt (Gorgeu, C R 110 958 ) 

Silver (argentous) mangamte, Ag 40 , 

Mn203 C^) 

Insol in cold dil HNOa+Aq, and separ- 
ates Mn 203 on warming Insol in NH 4 OH+ 
Aq (Rose, Pogg 101 229 ) 

Silver (argentoargentic) mangamte, Ag 40 , 
2 AgoO, MnaOs (?) 

(Rose ) 

Sodium mangamte, Na 20 , SMnOa 
Insol m H 2 O (Rousseau, C R 103 261 ) 
Na 20 , 12 Mn 02 Insol m H 2 O (Rous- 
seau ) 

+ 4 H 2 O (Rousseau, C R 112 525 ) 
Na 20 , SMnOi +51120 (Rousseau ) 

Na 20 , 16Mn02+8H20 (Rousseau ) 

Strontium mangamte, MnOa, SrO 
Insol in HiO 

2 Mn 02 , SrO Insol in H 2 O (Rousseau, 
C R 101 167) 

MnO^, 5SrO Sol in HCl, or HNO,+Aq 
(Rissler, Bull Soc (2)30 110) 

Zmc mangamte, ZnO, SMnOa 
Insol in H 2 O (Rissler ) 

ZnO, 4 Mn 02 (Gorgeu, Bull Soc 1903, 
(3) 29 1168 ) 

3ZnO, Mn 02 + 7 HH 20 (Salmger, Dissert 
1902) 

27Zn0, 2Mn02+25H20 Insol in H 2 O 
(Salmger ) 

Manganyl chloride, MnOsCl 
Decomp by H 2 O (Aschoff, J pr 81 29 ) 


Melanocobaltic chloride, 

Co 2 (NH 3 ) 6 Cl 4 NH Cl, or 
C02(NH8)6Cl6NH2 

Veiy si sol m cold H 2 O or very dil HC1+ 
Aq Decomp by long standmg or warmmg 
Cold cone HCl or dil H 2 S 04 +Aq does not 
attack, but decomp on warmmg HN’08+ 
Aq decomp on warmmg Sol m cold H 2 SO 4 
or NH 40 H+Aq, from both solutions it can 
be precipitat^ed by HCl+Aq (Vortmann, B 
10 1456) 

chloroplatuiate,^Co2(NH3)6NH2Cl5, 

PtCU 

Ppt (Vortmann, B 16 1902 ) 
Co2(NH8)6NH2C1s(OH) 2, PtCl4 Ppt 
(Vortmann ) 

mercunc chloride, 

Co2(NH3)6(NH2)Cl8(OH)2, 3HgCl2+ 

H 2 O 

a lt Difficultly sol in cold H 2 O, qmte^ 
y m warm H 2 O acidified with HCl 
(Vortmann ) 

chlonde chromate, 

Co2(NH8)6NH2Cl3Cr207+H20 
Sol in hot H 2 O (Vortmann ) 

Mercurammonitim comps 
See Mercury ammomum comps 

Mercunammomum bromide, Hg(NH 2 )Br 
See Dimercunammomum ammomum bro- 
mide 

Mercunammomum chlonde, Hg(NH 2 )Cl 
See D?mercunammomum ammomum chlo- 
nde 

Mercunammomum oxydzmercunammomum 
chlonde, 4Hg(NH2)Cl, NH 2 (HgOHg)Cl 
(MaUon ) 

Correct composition is D?mercunammon- 
lum ammonium chlonda NHg 2 Clj NH4CI, 
wlpch see (Balestra, Gazz ch it 21, 2 
294) 

Hg(NH 2 )Cl, 2 NH 2 (HgOHg)Cl (Millon ) 
Correct composition is D/mercunammon- 
lum mercuric chlonde, 2 NHg 2 Cl, HgCl 2 + 
H 2 O, or Dimercunammomum hydrogen chlor- 
ide, NHg 2 Cl, HCl (Balestra ) 

Mercunammomum mtrate, 2NHs, 2 HgO, 
NaOfi ^NHsHgNOs+J^HaO 
Easily decomp by HCl, or alkali sul- 
phides +Aq SI sol in HNO+Aq Insol 
m H2SO4, NH4OH, or KOH+Aq (Mits- 
cherlich ) 

Is dzmercuriammonmm ammomum m- 
trate, NHgaNOs, NH 4 NO 8 +H 2 O (Pesci, 
Gazz ch it 20 485 ) 
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I)mercimainmomtim chlonde, NHgaCl 
Not attacked by boiling H 2 O SI attacked 
by cold dll HCl+Aq, but is gradually dis- 
solved thereby Decomp by hot KOH+Aq 
(Weyl) 

Sol m KI, or Na SaOa+Aq with evolution 
of NH 3 

+H 2 O Nearly msol in H 2 O; easily sol 
m HNO 3 , and HCl+Aq Not decomp by 
KOH + Aq Decomp by KCl, NaCl, or KI + 
Aq (Rammelsberg, Pogg 48 181 ) 

hydrogen chlonde, NHg 2 Cl, 2HC1 

Correct composition of mercuric chlora- 
mide chloride (Balestra, Gazz ch it 21, 
2 299) 

Decomp bvH 20 

NHgaCl, HCl Decomp by H 2 O (Ba- 
lestra i C ) 

NHg 2 Cl, 4HC1 Sol m H 2 O (R§.y, Proo 
Chem Soc 1901, 17 96 ) 

ammonium chlonde, NHg 2 Cl, NH 4 CI 

(Infusible white precipitate ) 

Correct composition of what has been called 
mercuric chloramide, Hg{NH 2 )Cl (Ram- 
melsberg, J pr 38 558 ) 

Insol in cold, decomp by hot H 2 O (Mil^ 
Ion, A ch (3) 18 413 ) Sol in 600 pts 
H 2 O ('Wittstem ) Sol in 719 98 pts 

H 2 O at 18 75° (Abl ) Insol m alcohol 
Sol in acids, even in HC 2 H 302 +Aq, also 
m NH 4 NO 3 , (NH 4 ) 2 S 04 , and NH 4 C 2 H 8 O 2 + 
Aq (Pelouze and Fremy ) 

Sol in warm NH 4 CI, or NH 4 N 03 +Aq 
(Brett ) 

SI sol in alkali chlorides +Aq, which par- 
tiallv decomp (Miahle, A ch fS) 5 180 ) 
Decomp by KOH+Aq Sol m KI, or 
Na 2 S 203 +Aq, with evolution of NH 3 (Ba- 
lestra ) 

When freshly prepared is sol in cone, 
NH 40 H+Aq (Saha and Choudhuri, Z 
anorg 1910, 67 359 ) 

Sol in excess of (NH 4 ) 2 HP 04 +Aq Insol 
in excess of NaHP 04 -i-Aq (Carnegie and 
Burt, C N 1897,76 175) 

Insol in excess of NH 40 H+Aq (Car- 
negie and Burt ) 

NHg 2 Cl, 3 NH 4 CI (Fusible white precipi- 
tate) 

Coirect composition of what has been 
called mercund/ ammonium chloride, 
HgfNH3)2Cl2 (Rammelsberg, J pr (2) 
38 558 ) 

Decomp by hot H 2 O Sol in acids, even 
HC 2 H 302 +Aq Not decomp by cold, but 
by boiling KOH+\q (Weyl ) 

Sol in warm, less in cold NH 40 H+Aq 
(Mitscherlich ) 

Sol in KI, or NaiSiOs+Aq, with evolution 
of NHs (Balestra ) 

Sol in 10 % HNO 5 , H2SO4 and acetic 
acid (Hofmann and Marburg, A 1899, 
306 198) 


Dmercunammomum mercuric chlonde, 
2NHg2Cl, HgCl2 

Insol m, and not decomp by boilmg H 2 O, 
alkahes, edne HNOs, or dll H 2 § 04 +Aq Sol 
in boihng HCl+Aq (Mitscherlich, J pr 

19 453) 

SI decomp by H 2 O, readily by KOH+Aq 
(Gaudechon, A ch 1911, (8) 22 212 ) 

Ppt Sol m HBr (RS,y, Rroc Chem 
Soc 1902, 18 86) 

— ^ — chlonde ammoma, NHg 2 Cl, HNHa 
Decomp by water and by NH 40 H+Aq 
(Gaudechon, A ch 1911, (8) 22 212 ) 

chromate 

See Oxydmercunammomum chromate 

hydroxide, NHg 20 H 

Takes up H 2 O to form NHg20H+H20 or 
(NHg 20 H 2 ) 0 H, oxydimercunammotoium hy- 
droxide, which also See 
Sol mVarmHClorHNOs+Aq 

lodate, NHg2l08, 2 NH 4 IO 3 

Insol in HNO3 (Rammelsberg, J pr (2) 
38 568) 

iodide, NHg 2 l 

Insol m H 2 O Sol m HCl+Aq De- 
comp by bodmg with KOH+Aq or KC1+ 
Aq (Weyl, Pogg 121 601 ) Decomp 

by hot KI, or Na2S208+Aq (Balestra) 
Decomp by dilute HCl Sol in ammon- 
ium salts +Aq (Franlchn, Z anorg 1905, 
46 21) 

+H 2 O See Oxyd^merciinammonium 
iodide 

ammomum iodide, NHg 2 l, 3 NH 4 I 

Correct composition of mercund^ammon- 
lum iodide, Hg(NH3)2l2 (Pesci, Gazz ch it 

20 4S5 ) 

3NHg2l, 8NH4I, 4Hgl2 Correct formula 
for mercurir/tammomum mercuric iodide, 
Hg(NH3)2l2, Hgl2 (Pesci) 

mtrate, NHg 2 N 08 

Insol in H 2 O (Rammelsberg, T pi (2) 
38 5b6) 

Sol in KI, or N 12 S Os+Aq, with evolution 
ofNHa (Balestri, Gazz ch it 22,2 560 ) 
+H 2 O (Hofmann and Marburg, A 1899, 
306 212 ) 

81 sol in HNO 3 (Ray, Z anorg 1902, 
33 209) 

— - — ammomum mtrate, NHgiNOs NH4NO3 
+H 2 O 

Correct formula for mercunammonium 
mtrate, NH2HgN03+3^H20 (Pesci, Gazz 
ch It 20 485 ) 

NHgaNOs, 2NH4NO3 +2H2O Correct for- 
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Mercunanitnoiutim oxvff^mercimanmioiutjm 
nitrate, 3HgO, 2 NH 3 , NaOfi^NHsHgNOg 
(NHg20H2)N08+H20 
Decomp by boiling with H 2 O, which dis- 
solves out NH 4 NO 8 Sol m NH 4 N 03 +Aq 
containmg NH4OH (Mitscherlieh ) 

Is d^mercunammonium ammonium m- 
trate, SNHgaNOs, NH 4 N 03 -f 2 H 20 (Pesci, 
Gazz ch it 20 485) 

Mercnnammonitim oaydmercttnammomtim 
sulphate, fNH 2 Hg) 2 S 04 , 
3(NHg20H2)2S04 

Boilmg H 2 O dissolves out H 2 SO 4 Gradu- 
ally decomp by boilmg EOH+Aq Com- 
pletely sol in NH4C1+Aq Sol m cone or 
dll HCl, or very dil H 2 S 04 +Aq Insol in 
cone or dil HNOa-fAq or cone H 0 SO 4 
(Schneider ) 

Correct formula is 7 (NHgi) 2 SO 4 , (NH 4 ) 2 SO 4 
-f- 12 H 20 , d?mercunammomum ammonium 
sulphate (Pesci, Gazz ch it 20 485 ) 

Merctmdtammomimi chlonde (fusible 
whute precipitate), Hg(NH8) CI 2 
Is rhmercuriammomum ammomum chlo- 
ride, Hg 2 NCl, 3 NH 4 CI, which see (Ram- 
melsberg J pr 38 558 ) 

Merciind/aminonitim mercuric chloride, 
Hg(NH3)2Cl2, HgCl 

Insol in H 2 O, but gradually decomp by 
boilmg therewith (Rose, Pogg 20 158 ) 
Partly sol m H 0 (Kane ) 

Mercurirhammomum iodide, Hg(NH 8 ) 2 l 2 
H 0 extracts all the NH 3 Partly sol in 
little alcohol Partly sol in ether without 
decomp (Nessler ) 

Correct composition is r/?mercuriammon- 
mm ammonium iodide, NHg 2 l, 3 NH 4 I 
(Pesci, Gazz ch it 20 485 ) 

Mercurid/ ammomum cupric iodide, 4 NH 3 , 
Cul 2 , Hgl^ 

Decomp by II 0 Sol m alcohol -f- 
HC H3O2 ^lorgenscn, J pr ( 2 ) 2 347) 
2HgrNH3) I Ciil (Decomp by TI O 
(Jbrgensen ) 

Mercun^// ammomum iodide, irg(N'nj) I 
Decomp by HjO Partly so] in a little 
alcohol Partly sol in ether (Nessler ) 
Correct composition is r//mereunammon- 
lum ammonium iodide NTIg 1, 3Nir4l 
(Pesci ) 

Mercundiammomum mercuric iodide, 
Hg(NH 8 ) 2 , Hgl 2 , or NK3, Hgl^ 

Decomp by H 2 O or dil icids (Caillot 
and Corriol, T Pharm 9 3S1 ) 

Correct composition is r//moreunimmon- 
lum ammonium mercuiie iodide, 3 NIIg 2 l, 
8 NH 4 T, 4HgI (Pesci, Gaz 7 ch it 20 
485) 


Mercundzammomum sulphate, Hg(NH8)2S04 
Decomp with H2O 

Does not exist (Pesci, Gazz ch it 20 
485) 

-I-H2O Decomp, by H2O Easily sol in 
HCl, very dil H2S044-Aq, or HNOs+Aq 
Insol in cone HNOs+Aq Sol in(NH4)2S04 
H-Aq or NH 4 C 1 +Aq Decomp by KOH+ 
Aq (Schneider, J pr 75 136 ) 

Correct composition is (NHg )2S04, 
3 (NH 4 ) 2SO4 -{-I2H2O, c/?mercuriammomum 

ammomum sulphate (Pesci ) 

Dzmercunammomum acetate, 
NHgsCaHsOs 

Insol m H2O or alcohol Sol m HCl 01 
NH 4 CoH 802 -f-Aq (Balestra, Gazz ch it 
22 , 2 563 ) 

Dimercunammonium ammomum acetate 
NHg2C2H802, 3NH4C2H3O2+H2O 
Deliquescent, sol in a little H2O without 
decomp , but decomp into NHg2C2H302 anc 
NH4C2H8O2 by excess of H2O (Balestra ; 

arsenate, NHg2H2As04 

(Hirzel, Zeit Pharm 1863 3 ) 

^bromate, NHg2Br03+lHH20 

Ppt (Rammelsberg, Pogg 66 82 ) 

Is oxydimercunammonmm broinatc, 
(NHaHg 0 )Br 03 

bromide, NHg2Br 

Insol in H 0 or HNO, Sol m nCl-f-\q 
(Pesci, Gazz ch it 19 509 ) 

Sol m KI, or Na S Os+Aq with ovolutior 
of NH3 (Balestra, Ga/z ch it 22, 2 558 
Sol m ammomacal solutions of ammonnin 
salts and in aq acids (Franklin I \m 
Chem Soc 1905, 27 830 ) 

ammomum bromide, Nllg Br, NIl4Br 

Decomp by II O (Pesci, Gizz di it 19 
511 ) 

4 NHg 2 Br, 5 NIl 4 Br Dicomp 1 )\ II G 
Insol in (NTl4)2C03-f-Aq Sol in (one o 
dll I£Cl+Aq Insol irilINGs+Aii (Pfs<i 
NItg2Br, 3 NH 4 Br Dofoinp IK) 

Tasily sol in r[Cl-l-\q Insol in il(()hol 
(Pesci ) 

Sol in NIIdBr, NlUCl, or NIGI-f-Vq 
sol m Ivl, or N i S^Oa-f-^q 

mercunc bromide, 2Nrig Br, ICgBi 

Ppt Sol in HBr and in IIC 1 (Rav 
Chem Soc 1902, 81 G40 ) 

— — carbonate, (NHg2)2C03 4-2H20 

Ppt Not decomp by ITOH+Aq, bu 
easily by K2k8, or KI-fAq (Rammelsberg 
J pr ( 2 ) 38 567 ) 
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mula for oxyt^^Inercl^'la^lInoIUllI^ aminoniiiffi 
nitrate. (NHg20H2)N03, 2NH4NO8+H2O 
(Pesci / 

NHgsNO,, 3NH4NO, Deoomp by cold 
H2O, 80 I in NHiOH+Aq (Pesoi ) 

3NHgjNO„ NH4N0,+2H20 Coirectfor- 
miila for mercuriammomum oxyrf?niercunam- 
monium nitrate, NH2HgN08, (NHg20H2)N08 
+H2O (Pe^ci ) 


JDimercunammonitim tartrate, 

(NHg2)2C4H406+2HH20 

Insol m H2O Sol m HCL KL Na2S208, 
NH4C2H3O2, or (NH 4 )oC 4 H 4 p 6 +Aq (Bal- 
estra, Gazz oh it 22, 2 563 ) 

ammonitun tartrate, 2 (NHg 2 ) 2 C 4 H 40 B, 

(NH4)2C4H406+H20 

As above (B ) 


Diniercuxiammonium rutnte, NHg 2 N 02 
Readily sol m warm HCl or HBr (R^y, 
Chem Soc 1902, 81 648 ) 

+3^H.O Pt)t Sol m HCl (Ray, Proc 
Chem Soc 1902, 18 85 ) 

+H 2 O (Hofmann and Marburg, A 1899, 
306 214) 


oxide, (NHg 2)20 

Slowly decomp by H 2 O Sol m HCl, or 
BDSrOa+Aq Decomp by hot KOH, or JKCl 
+Aq (Weyl, Pogg 121 601 ) 

Sol m KCN+Aq by heatmg 4-5 hours 
at 130® Not completdy sol m HCl owmg 
to formation of Hg 2 Cl 2 (Gaudechon, C R 
1907, 144 1419 ) 


T’nmercuriaJiimLonium sulphate, 

(NHga) (NHgH2)S04 + 2 H 2 O 
Decomp by H 2 O (Miljon ) 

Does not exist (Pesci, Gazz ch it 20 
485) 

D^mercu^arsomum mercunc chlonde, 
AsHgsCl8=AsHg2Cl, HgCl2 
Decomp by H 2 O Decomp by warm 
HNOa+Aq (Rose, Pogg 61 423 ) 

Mercunmidosulphonic acid, 

(H08S)4N2Hg 

Very unstable (Berglund, B 9 256 ) 
Barmm merctirmudosul^onate, 

Ba2(S08)4N2HgH-5H20 

j (Berglund, B 9 256 ) 


phosphate, (NHgo)2p04, 2NHg20H+ 

lATT r\ 

sberg, J pr (2) 38 567 ) 
unercunammonitmi phosphate 

ammomrun sahcylate, 

2 NHg 2 C 6 H 40 HC 6 o, 5 NH 4 C 6 H 4 OHCO 2 
Decomp by H 2 O Sol in NH 4 C 2 H 3 O 2 , 
HCl, or KI+Aq (Balestra ) 


Cadmium , Cd 2 HgN 2 (S 08 ) 4 + 12 H 20 

Unstable, si sol in H 2 O (Berglund, Bull 
Soc (2) 26 452 ) 

Cobalt , Co 2 HgN 2 (S 08 ) 4 + 15 H 20 

Sol m H 2 O (B ) 

Copper , Cu 2 HgN 2 (S 03 ) 4 + 15 H 20 

Very sol m H 2 O (B ) 


selenate, (NHg) 2 Se 04 + 2 HoO 

Ppt Insol m H 2 O, sol m NH 40 H-t-Aq 
(Cameron and Davy, C N 44 63 ) 


Magnesium , Mg 2 HgN 2 (S 03 ) 4 + 15 H 20 

Very sol m H 2 O (B ) 

Manganous , Mn 2 HgN 2 (SO 3 ) 4 + 10 H 2 O 


sulphate, (NHg2)2S044-2H20 

Insol m H 2 O Easily sol m HCl+Aq 
(Rammelsberg, J pr ( 2 ) 38 565 ) Sol 
(Kane), msol (Hirzel) in HNOs+Aq 
Sol in KI, or Na S 203 +Aq with evolution 
of NH 3 (Balestra ) 

+H 2 O Insol in H 2 O, sol in HCl (R^y, 
Chem Soc 1905, 87 9 ) 

ammomum sulphate, (NHg2)2S04, 

3(NH4)2S04+4H20 

Correct formula for mercurif?zammomum 
sulphate, 2 NH 3 , HgO, SOs+HaO (Pesci, 
Gazz ch it 20 485 ) 

5(NHg2)2S04, 14(NH4)2S04+16H20 

(Pesci ) 

7 (NHg 2 ) 2 S 04 , (NH 4 ) 2 S 04 + 12 H 20 Cor- 
rect formula for mercuriammomum oxy 6 f?mer- 
curiammomum sulphate, (NHg 112 ) 2804 , 
3 (NHg 20 H 2 ) 2 S 04 (Pesci ) 


Unstable (B ) 

Mercunc , (Hg20)2HgN2(S03)4 

Nearly msol in H 2 O (B ) 

Nickel—, Ni2HgN2(803)4+15H20 
(B) 

Potassium , (K03S)4N2Hg+4H20 

Precipitate (Raschig, A 241 161 ) 

Potassium silver , (AgS03)2(KS03)2HgN2 

+ 3 H 2 O 

SI sol in HoO (Berglund ) 

Sodium , (NaS03)4HgN2+5H20 

More sol in H 2 O than K salt (Berglund ) 

Strontium , Sr2(S03)4HgN2+15H20 

More sol than Ba salt (B ) 
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Zinc merctuumdosulphonate, 
Zn2(S08)4HgN2+15H20 
Very sol in H2O (B ) 


^>^mercunpllospllon^tlm merctixic bro- 
mide, 2PHg2Br, HgBra 
(Lemoult, C R 1907, 146 1176 ) 

jDimercunphospIionitiin mercunc chloride, 
HgCla, PHg2Cl 

(Lemoult C R 1907, 146 1176 ) 
+1J^H20 Decomp by hot, dowly by 
cold H2O mto Hg, HCl, and HsPOa Decomp 
by acids or alkahes (Rose, Pogg 40 75 ) 

Dmercunphosphoimim mercunc iodide, 
Hgla, PHgal 

Slowly decomp by cold or warm H2O, 
qmckly by MOH+Aq Not attacked by 
HCl or H2S04+Aq Rapidly attacked by 
HNOs and aqua regia (Lemoult, C R 
1904, 139 479 ) j 


Dmercunphosphomum mercunc mtrate, 
•DTT. 3N205=2[PHg2N03, 


(Rose, Pogg 40 75 ) 

Dimercunphosphonium mercunc sulphate, 
PaHgs, 6HgO, 4S034-4H20 = (PHg2)2S04, 
3HgS04, 2Hg0+4H20 
Sol in aqua regia ('Rose, Pogg 40 75 ) 

Mercunc acid 


Calcium mercurate (?) 

(Berthollet, A ch 1 61 ) 

Potassirun mercurate, K2O, 2HgO 
Gradually decomp by H2O, less rapidly by 
absolute alcohol (St Meumer, C R 60 
557) 

Sodium mercurate, NaaO, HgO 
(Bettekoff, Bull Soc (2) 34 328 ) 

Mercuro ammonium chlonde, 

HgfNIDCl 
(Rose, Pogg 20 158 ) 

Mixture of Hg, HgNH2Cl, and NH4CI 
(Barfoed, J pr (2) 39 201 ) 


mtrate, (NHg2H2)N03, Hahnemann^ s 

soluble mercury 

Sol m hot HCl, and HCaH^Os+Aq De- 
comp by NH40H+Aq, or NH4 salts 4- Aq 
Probably mixture of mercurous salts and Hg 

Mercurodiammomum chlonde, 

Hg2(NH3)2Cl2 

Easily decomp (Rose, Pogg 20 158 ) 
Mixture of Hg, NHsHgCl, and NH 4 CI 
(Barfoed, J pr (2) 39 201 ) 


Mercuxodiammomum fluonde, 

Hg2(NH3)2F2 (’) 

Decomp by H2O (Fmkener, Pogg 110 
147 ) 

Mercurosulphonic acid 

Mercurosulphonates, Hg(S03M)2 
Correct composition for the double sul- 
phites, HgSOs, M2SO3 (Divers and Shinnd- 
2U, Chem Soc 49 583, Barth, Z phys Ch 
9 195 ) 

Mercuro:i^-comps 
See Oxymercur- comps 

Mercury, Hg 

Not attacked by H2O Not attacked by 
boiling cone HCl or di H2S04+Aq Easily 
sol m dll or cone HN034-Aq, also m BCBr 
orHI+Aq 

Nob attacked by pure HNOs unless heated, 
but readily attacked by cold dil HNOs+Aq 
contaimng NO (Mdlon ) 

Anhydrous H2SO4 attacks Hg gradually 
at ord temp (Berthelot, C R 1897, 126 
749 ) 

H0SO4 attacks only when hot and cone 
(Ditte, A ch 1890, (6) 19 68 ) 

Cone H SO4 does not attack dry or moist 
Hg either with or without air (ritman, J 
Am Chem Soc 1898, 20 100 ) 

H2SO4 attacks Hg at 20® if it contains 
99 7%, does not attack if it contains only 
95 6% (BaskerviUe, J Am Chem Soc 
1898, 20 515 ) 

Insol in H SOs+Aq alone or m presence 
of HCl or dll H2SO4 (Berthelot, A ch 
1 1898, (7) 14 198 ) 

Not attacked by HF-|-Aq at any temp 
(Gay-Lussac ) 

HI dissolves Hg rapidly at ord temp 
(Norris and Cottrell, Am Ch J 1896, 18 
99) 

Moie rapidly attacked by HBr-fAq than 
by HCl+Aq Rapidly act^ upon by HI m 
absence of 0 (Bailee , Chem Soc 1888, 63 
760) 

Not attacked by pure HCl+Aq, but in 
presence of 0, Hg20Cl +H<>0 is formed 
Action is apparently less in sunlight than in 
the dark (Bailey, Chem Soc 1888, 63 759 ) 
Small amts of ferric salts hinder action 
of HNOs on Hg, but it is hastened bv pres- 
ence of Mn(N03)2 or NaNOs (Rav, Chem 
Soc 1911,99 1015) 

HNOs under 33% does not attack Hg if 
metal and acid are kept m motion and HNO2 
IS absent (Veley, B 1895, 28 928 ) 

Rapidly sol in HCIO (Balard, Dissert 

1834) 

Alkali chlorides +A.q in presence of air 
decomp Hg, action is not increased by heat 
(Miahle ) 

Insol m alkali chlorides +Aq m neutral or 
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alkalme solution (Bhaduri, Z anorg 1897, 
13 407) 

Very sol m cone solution of I in KI+Aq 
(Varet, BuU Soc 1897, (3) 17 451 ) 

Slowly sol in KCl or KI-|-4.q in presence 
of air (Palmaer, Z phys Ch 1907, 59 136 ) 
Slowly sol in NaiS+Aq m presence of air 
(Palmaer, Z phys Ch 1907. 69 137 ) 

Hg IS appreciably sol m the sulpho salts of 
Mo, W, V, As, Sb and Sn (Storch, B 1883, 
16 2015) 

Persulphates m alkah or neutral solution 
attack Hg (NH4)2S208 in NH4OH solution 
has strongest action This dissolves Hg by 
repeated shakmg at high temp (Tarugi, 
Gslzz ch It 1903, 33, (1) 127 ) 

Insol m KCN + Aq (Elmer, J pr 1888, 
(2) 37 442 ) 

Slowly sol in KCN" + Aq m presence of air 
(Palmaer, Z phys Ch 1907, 69 136 ) 

Sol m considerable quantity in 6% KCN + 
Aq (Goyder, C N 1894, 69 268 ) 

Most sol m K4Fe(CN')6-|-Aq when KOH 
is present (Smith, J Am Chem Soc 1905, 
27 544) 

Hg dissolves m Bra m the presence of KBr 
si faster than m I2 but m CuBra much more 
slowly (Van Name and Edgar, Am J Sci 
1910, (4) 29 255 ) 

Not attacked by PCI3 even at 350® 
(Moissan^ A ch 1885 (6) 6 457 ) 

Insol in liqmd NH3 (Gore, Am Ch J 
1898, 20 829 ) 

cem oleic acid dissolves 0 0075 g Hg 
in 6 days (Gates, J phys Chem 1911, 15 
143) 

Mercurous acetylide, HgaCa+HaO 
(Burkard and Travers, Chem Soc 1902, 
81 1271) 


Mercunc acetyhde, basic, 2HgO, 3HgC2-f 
2H2O 


(Burkard and Travers, Chem Soc 1902, 
81 1272) 


Mercunc acetyhde, HgCa 
Very sol m HCl with evolution of H2C2 
(Keiser, Am Ch J 1893, 15 535 ) 

+V3H2O Insol in H2O, alcohol and ether 
Sol in NH4 acetate +Aq, and in KCN -f-Aq 
SI attacked by cold HCl, easily by hot 
Easily sol in HNO3 Dil H2SO4 attacks 
slowly, cone causes explosion (Plimpton 
and Travers, Chem Soc 1894, 66 2b7 ) 

Mercunc acetyhde chlonde, HgC2, HgCh^- 

MH2O 

Not acted upon by dil HCl Decomp by 
fuming HNO3 or aqua regia Insol in al- 
cohol and ether f Keiser, Am Ch J 1893, 
16 538) 

Mercunc acetylide mercuromercunc chlonde, 
HgCo, HgCl, HgCh+HsO 
Insol m all ordmary solvents (Biltz and 
Mumm, B 1904, 37 4420 ) 


Mercurous amidofluonde, HgNH2F 
Insol m H2O, HNO3 and H2SO4 Sol ir 
dll HCl 

Probably d^mercurla^lmomum ammonium 
fluoride, NHg2F, NH4F (Bdhm, Z anorg 
1904, 43 327 ) 


Mercury ammomum comps 

See — 

Mercuroammomum comps , NHsHgR 
Dmercuroammonium comps , NH2Hg2R 
Mercurous chloranude, Hg(NH2)Cl 
Dimer cunammommn comps , NHgR 

Mercunc chlor-, brom-, etc , amide, 

Hg(NH2)R 

Mercundiammomum comps , Hg(NHs)2R 
Mercunammomum comps , HgNH2R 
Dimercund? ammomum comps ,Hg2N2H4R 
Tnmercunammomum comps , N2H2Hg8R 

Oxyd7mercunammomum comps , 

(NHaHgaOR 


Mercurous arsmchlonde, AsHgCJ 
Decomp by H2O (Capitame, J Pharm 
26 559) 

Mercurous arsmchlonde chlonde, AsHg2Cl2 
-2AsHgCl, HgoCh (?) 

Decomp by H2O (Capitame ) 

Mercurous azounide, HgNs 
Wholly insol in H2O (Curtius, B 24 
3324) 

1 1 H2O dissolves 0 25 g (Wohler and 
Krupko, B 1913 46 2050 ) 


Mercunc azoimide, HgNe 
Sol in H2O especially when hot (Ber 
thelot and Vieille, Bull Soc 1894, (1) 11 
747) 

Moderately sol m H2O (Wdhler and 
Krupko, B 1913, 46 2050 ) 


Mercunc bromamide, Hg(NH2)Br 
Insol in HjO and alcohol SI sol in 
NH40H+Aq (Mitscherlich, J pr 19 455 ) 
Correct composition is d<mercuriammon- 
lum ammonium bromide, Hg2NBr, NH4Br, 
which see (Pesci, Gazz ch it 19 511 ) 


Mercurous bromide, Hg2Br2 
Solubihty in H2O =*9 1x10"^ g equiv 
perl (Bodlander, Z phys Ch 1898,27 61 ) 
Solubihty m H2O =7X10-8 mols per 
liter at 25® (Sherrill, Z phys Ch 193, 430 
735) 
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Solubility in H2O at 25° ~ 1 4X10-^ equiva- 
lents per 1 (Thompson, J Am Chem Soc 
1906, 28 762 ) 

Insol in HoO and dil acids Decomp by 
HCl+Aq Sol m hot cone H2SO4 with 
evolution of SO2 SI sol m hot HNOs+Aq 
of 1 42 sp gr (Stromann, B 20 2818 ) 

Decomp mto Hg and HgBr2 by boihng 
with NH4Br, or NH4Cl-f-Aq, also by am- 
momum carbonate or sucemate, but not by 
ammomum sulphate or mtrate (Witt- 
stem ) 

Sol in Hg(N08)2+Aq (Wackenroder, A 
41 317) 

Partially decomp by alkah chlorides +Aq, 
when out of contact of air this decomp is 
shght and HgBr2 is formed, while m the air 
HgCl2 is the resultmg product Much more 
rapidly decomp m hot than cold solutions 
(Miahle, A ch (3) 5 177 ) 

A solution of HgBr in 0 1— N KBr contains 
about 1 mg Hg ions m 1300 1 

Insol m alcohol 

Insol m benzomtrile (Naumann, B 
1914,47 1370) 

Insol m methyl acetate (Naumann, 
B 1909,42 3790) , ethyl acetate (Naumann, 
B 1910,43 314) 

Insol in acetone (Naumann, B 1904,37 
4329) , (Eidmann, C C 1899, II 1014 ) 

Mercunc bromide, HgBr2 

Sol in 260 pts H 2 O at ordinary temp and 2o pts 
boiling H O (Wittstein ) Sol m 240 pts H 2 O at 
18 75® (Abl ) 

Sol in 94 pts H2O at 9°, and in 4-5 pts at 
100° (Lassaigne, J chim m6d 12 177 ) 

Solubility in g-equivalents per litre = 
2X10-“^ (Bodlandei, Z phys Ch 1898, 27 
61) 

1 1 H2O dissolves about 4 g at ord temp 
(Morse, Z phys Ch 1902, 41 731 ) 

1 1 H2O dissolves 0 017 mol at 25° (Jan- 
der, Dissert 1902 ) 

Solubility m H 0 at 25° = 0 017 mol 
hter (Sherrill, Z phys Ch 1903, 43 
735 ) 

Solubility at ord temp =08%, at bpt = 
8-9% (Larine, J Pharm 19()4, (6) 20 
450) 

Solubility m eold H20=4%, but solution 
prepared by heating contains more Hg on 
account of dccomp into HBr and oxybrom- 
ide (Vicirio, C C 1907, 11 1224) 

1 1 II2O dissolves about 5-6 g at ord 
temp (Gaudechon, A ch 1911, (8) 22 
212 ) 

1 1 aqueous solution at 25° contains 0 017 
mol (Herz and Paul Z anorg 1913, 83 
431 ) 

Decomp by warm HNO3, or H2S04+Aq 
Sol in warm H2SO4 (Ditte, A ch (5) 
17 124 ) 

1 mol is sol in 1 mol warm HI+Aq m 
1 mol cold cone HCl and m mol hot 
cone HCl (Ldwig ) 


Solubihty of HgBr2 m KBr+Aq at 25° 


Mo Is per liter 


KBr 

HgBr 

0 

0 017 

0 05 

0 055 

0 10 

0 088 

0 5 

0 0359 

0 866 

0 oil 

2 

1 407 

3 

2 096 

4 

2 339 

(Shemll, Z phys 

Ch 1903,43 705) 


Solubihty m various salts +Aq at 25° 


Salt 

In 10 com of the solution 

Millimols Hg Br 

Millunols salt 

NaBr 

0 17 

0 


0 78 

1 18 


2 85 

5 96 


1 5 40 

11 42 


12 76 

24 48 


15 50 

29 97 


23 06 

52 46 

KBr 

0 17 

0 


0 98 

2 09 


4 72 

7 70 


13 60 

23 SO 


19 30 ! 

34 70 

CaBr 

0 17 

0 


1 17 

0 72 


b 76 

6 45 


13 58 

18 92 


27 66 

24 79 


36 66 

37 54 

SrBr2 

0 17 

0 


1 04 

0 62 


4 71 

3 28 


9 02 

6 68 


17 70 

14 01 


22 38 

IS 72 

BaBi 

0 17 

0 


3 70 

2 74 


5 40 

3 96 


7 59 

5 79 


14 78 

10 96 


(Herz and Paul, Z anorg 1913, 82 434 ) 


Solubility in 0 1 -N Hg(N08)24-Aq is about 
20 g per liter (Morse, Z phys Ch 1902, 
41 731) 

Sol in KBr or NaBr+Aq (Jander, 
Dissert 1902 ) 

Solubihty in 10 cc Br2+ A.q at 25° 

MiUimol Brs 0 753 1 797 2 231 

Hg 0 1844 0 1947 0 2120 

(Herz and Paul, Z anorg 1914, 85 215 ) 
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Sat solution m liquid SO 2 contains about 
1 5% HgBra at 159 4“ (Niggli, Z anorg 
1912, 75 182 ) . „ 

Moderately sol in liquid NHs ((jore, 
Am Ch J 1898,20 829) 

Sol in AIBrs (Isbekow, Z anorg 1913, 
84 27) 

1 ccm of sat solution in abs alcohol at 
ord temp contains 0 0958 g HgBra, at bpt 
contains 0 1262 g (Hamper, Ch Z 1887, 11 
905) 

Solubility of HgBr 2 in alcohols 4- Aq at t® 


Solubility of HgBr 2 m ethyl alcohol +Aq at 26° 
P=g alcohol m 100 g alcohol +Aq 
HgBr 2 =millimols HgBr 2 m 10 cc of the 
solution 


p 

HgBra 

Sp gr 

0 

0 167 

1 0022 

20 18 

0 187 

0 9717 

40 69 

0 440 

0 9435 

70 01 

1 829 

0 9214 

100 

6 337 

0 9873 


(Herz and Anders ) 


Alcohol 


G HgBrj per 

100 g alcohol 

Methyl alcohol 

0 

41 15 

10 

49 5 


19 

66 3 


22 

60 9 


39 

71 3 


65 

90 8 


97 

139 1 

Ethyl alcohol 

0 

25 2 

10 



19 

29 7 


39 

31 9 


65 

44 5 


89 

66 9 

^ alcohol 

0 

14 6 


10 

15 6 


19 

15 5 


39 

20 8 


65 

31 3 


86 5 

42 7 

Isobutyl alcohol 

0 

4 61 

10 

5 63 


23 

6 65 


39 

9 58 


65 

15 80 


(Timofeiew, Dissert 1894 ) 


Much more sol than Hgl 2 m alcohol 
100 g of solution sat at 0° contam 13 33- 
13 05 g HgBr 2 , 16 53 g at 25°, 22 63 g at 
50° (Remders, Z phys Ch 1900, 32 522 ) 

Solubihty of HgBr 2 m methyl alcohol -(-Aq at 
25° 

P=g alcohol m 100 g alcohol -(-Aq 
HgBr 2 = miUimols HgBr 2 in 10 cc of the 
solution 


P 

HgBrs 

Sp gr 

P 

1 HgBri j 

Sp gr 

0 


0 

167 

1 

0022 

47 

06 

0 

700 

0 

9401 

10 

60 

0 

201 

0 

9857 

64 

00 

1 

90 

0 

9386 

30 

77 

0 

358 

0 

9588 

78 

05 

4 

07 

0 

9744 

37 

21 

0 

422 

0 

9508 

100 


13 

96 

1 

2275 


Solubihty m mixtures of methyl and propyl 
alcohol at 25° 


p = % propyl alcohol in the solvent 
G=g HgBr 2 m 10 com of the solution 
S— Sp gr of the sat solution 


P 


S 25®/4® 



1 227 

11 11 

4 728 

1 1954 

23 8 

4 153 

1 1524 

65 2 


1 0257 

91 8 

1 635 

0 9437 

93 75 

1 586 

0 9368 

96 6 

1 466 

0 9275 


1 873 

0 9213 


(Herz and Kuhn, Z anorg 1908, 60 158 ) 


Solubihty m mixtures of ethyl and propyl 
alcohol at 25° 


P = % propyl alcohol m the solvent 
G=g HgBr 2 in 10 ccm of the solution 
S = Sp gr of the sat solution 


P 

G 

S 25 /4° 

0 

2 28 

0 9873 

8 1 

2 225 

0 9802 

17 85 

2 106 

0 9740 

56 6 

1 763 

0 9487 

88 6 

1 476 

0 9269 

91 2 

1 464 

0 9239 

95 2 

1 406 

0 9227 

100 

1 378 

0 9213 


(Herz and Kuhn, Z anorg 1908, 60 161 ) 


Solubihty of HgBr 2 in mixtures of m( thyl and 
ethyl alcohol at 25° 

P = % methvl alcohol in the mixtures 
HgBr 2 =g HgBr 2 m 10 ccm of the solution 
S25°4°=sp gr of the sat solution 


P 

HgBra 

/4 

0 

2 28 

0 9873 

4 37 

2 31 

0 9932 

10 4 

2 54 

1 009 

41 02 

3 33 

1 080 

80 69 

4 57 

1 185 

84 77 

4 68 

1 193 

91 25 

4 86 

1 211 

100 

5 02 

1 227 


(Herz and Anders, Z anorg 1907, 62 165 ) 


(Herz and Kuhn, Z anorg 1908, 68 163 ) 
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Cold safe solution in anhydrous ether con- 
tains 0 00567 g in 1 cc , hot solution contains 
0 032 g (Hampe, Ch Z 1887, 11 905 ) 
Solubihty in organic solvents at 18°-20° 
100 g chloroform dissolve 0 126 g HgBr2 
100 g tetrachlormethane dissolve 0 003 g 
HgBr2 

100 g bromoform dissolve 0 679 g HgBr2 
100 g ethyl bromide dissolve 2 310 g 
HgBr2 

100 g ethylene dibromide dissolve 2 340 g 
HgBr2 

(Sulc, Z anorg 1900, 25 401 ) 


Solubihty m CS2 at t° 


t° 

100 pts sat solution contain 
pts HgBra 

—10 

0 049 

5 

0 068 

0 

0 087 

+ 5 

0 105 

10 

0 122 

15 

0 140 

20 

0 187 

25 

0 232 

30 

0 274 


(Arctowski, Z anorg 1894, 6 267 ) 


100 g boilmg methyl acetate (bpt 56 2- 
56 7°) dissolves 24 g HgBr2 (Schroeder and 
Sterner, J pr 1909, (2) 79 49 ) 

1 g HgBr2 is sol in 4 56 g methyl acetate 
at 18^° Sp gr lS®/4° of sat solution = 1 09 
(Naumann, B 1909, 42 3795 ) 

100 g anhydrous ethyl acetate or sat 
with H2O at 18° dissolve 130 5-135 g 
B[gBr2 (Hamers, Dissert 1906 ) 

Solubility of HgBr2 in ethyl acetate +Aq at 
25° 

P = g ethyl acetate in 100 g ethyl acetate 
+Aq 

HgBr2 = millimols HgBra m 10 cc of the 
solution 


Solubihty m diethyl oxalate is much greater 
than that of Hgl2 and is equal to 12% at 
100° (Remders, Z phys Ch 1900, 32 507 ) 
Solubihty m benzene =0 0194 mol per 
1 at 25° (SherriU, Z phys Ch 1903, 43 
735 ) 

Sol m allyl mustard oil (Mathews, J 
phys Chem 1905, 9 647 ) 

Sol m benzomtrile (Naumann, B 1914, 
47 1369) 


Solubihty m aniline 
S=temp of sohdification 


Mols 
HgBra 
per 100 

s 

Mols 
HgBra 
per 100 

s 

Mols 
HgBr 
per 100 

S 

4 9 

9° 

2S 4 

115 5° 

49 6 

123 

10 

43 5 

33 9 

117 

54 9 

124 

12 5 

57 

39 5 

108 

58 8 

134 

14 9 

68 

41 9 

113 

64 0 

133 

19 7 

89 

43 9 

118 



23 4 

106 

46 2 

121 




(Staronka, Anz Ak Wiss Krakau, 1910, 372 ) 


Solubihty of HgBr2 m qmnohne 
S=temp of sohdification 
Mols HgBr2 

per 100 4 4 8 9 14 3 17 6 

S 88° 111° 127° 134° 

(Staronka, Anz Wiss Krakau, 1910 372 ) 


Mol weight determmed m eth^l sulphide 
(Werner, Z anorg 1897, 16 30 ) 

H-4H20 (Thomsen ) 

Mercuric perbromide, HgBr4 

(Heiz and Paul, Z anorg 1914, 86 216) 

Mercuric hydrogen bromide (Bromomercunc 
acid), HgBr2, HBr^HHgBra 
Decomp by H2O (Neumann, M 10 236 ) 


P 


Sp gr 

0 

0 167 

1 0022 

4 39 

0 159 

1 0018 

96 76 

7 42 

1 1159 

100 

3 93 

1 0113 


(Herz and Anders, Z anorg 1907, 52 172 ) 


1 pt HgBr2 sol m 7 66 pts ethyl acetate 
at 18° (Naumann, B 1910, 43 315 ) 

Easily sol m acetone (Oppenheim, B 2 
572) 

Sol in acetone (Eidmann, C C 1899, 
H 1014 ) 

Acetone dissolves much more HgBr2 
than Hgl2 100 g sat solution at 25° con- 
tain 34 58 g HgBr2 (Remders, Z phys 
Ch 1900, 32 514 ) 


Mercuric mckel bromide, basic, HgBr2, 
NiBrz, 6N1O+2OH2O 
(Mailhe, A ch 1902, (7) 27 369 ) 

Mercuric platinum bromide 
Bee Bromoplatmate, mercunc 

Mercunc potassium bromide, HgBr2, KBr 
Sol in H2O, but decomp by a large amount, 
with separation of one h^f of the HgBr2 (v 
Bonsdorff, Pogg 19 339 ) 

2HgBr2, KBr+2H20 Permanent Sol m 
H2O and alcohol (v Bonsdorff ) 

Mercunc sodium bromide, HgBr2, NaBr 
Dehquescent (v Bonsdorff ) 

(Varet, C R 1890, 111, 527 ) 
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HeBr2, 2NaBr 

vSy sol m H2O (Vicano, J Pham 
1907, (6) 26 145 ) „ ^ , 

2HgBrii, NaBr+3HjO Sol m HjO and 
alcohol (Berthemot ) 

Mercimc strontium bromide, HgBrs, SrBr2 
Sol m all proportions of H2O (Ldwig, 
Mag Pharm 33 7 ) 

2HgBr2, SrBr2 Decomp by H2O mto 
HgBra and HgBr , SrBr2 (Ldmg ) 

Mercuric zmc bromide 
Deliquej^cent in moist air (v Bonsdorff ) 


Mercuric chloramide, HgCNHJCl 
Composition is rtoercuriammonium m 
momum chloride, Hg2NCl, NH4CI, ^ idb 
see 

Mercunc chloramide oxymercunammo 
chloride, 4Hg(NH )C1, (NHg20H 
(Millon ) 

Correct composition is d?mercuriainmo 
ammonium chloride, NHg2Cl, NH4CI, 
see (Balestra, Gazz ch it 21 (2) 294 
Hg(NH2)Cl, (NHg20H2)Cl (M1U03 i 
True composition is f/^melcllrlammo] im 
mercuric chloride, 2Hg2NCl, HgCh+J 0, 
or d^mercurl^mmonlum hydrogen chic de. 
NHg2Cl, HCl (Balestra ) 


Mercunc zmc bromide cyamde ammonia 
See Cyamde zmc bromide ammoma, mer- 
cunc 


Mercunc bromide ammoma, HgBra, 2NH8 
Decomp by boding H2O Sol m mm 
acids and acetic acid (Naumann, B 1910, 
43 316) 

Mercunc bromide cadmium oxide, 

HgBrs, CdO-fHaO 
idajlhe, A ch 1902, (7) 27 371 ) 

Mercunc bromide cupric oxide, 

HgBra, CuO+SHiO 
(Madhe, Bull Soc 1901, (3) 26 791 ) 


Mercunc bromide hydrazme, HgBr2, N2H4 
(Hofmann and Marburg, A 1899, 306 
215) 


Mercuric bromide potassium chlonde, 
HgBrs, 2KC1 

Decomp by H2O (Harth, Z anorg 
1897, 14 345 ) 

Mercunc bromide zmc oxide, HgBr2, ZnO-f- 
8H2O 

(Mailhe, C R 1901, 132, 1274 ) 

Mercunc bromoiodide, HgBrI 
Sol in alcohol and ether Can be reciystal- 
lised from ether without decomp (Oppen- 
heim, B 2 571 ) 


Mercurous chloramide, Hg2(NH2)Cl 
Insol in bodmg H2O or NH40H+Aq 
(Kane, A ch (2) 72 215 ) 

Mixture of Hg and HgNH2Cl (Barfoed, 
J pr (2), 39 201 ) 


Mercunc chloramide chloride, Hg(NH 21. 
HgCh 

Properties as meicunc chloramide )e- 

comp by cold HCl+Aq (MiUon ) 

True composition is r/anci eunammoi im 
hydrogen chloride, NHg Cl, 2HC1 pa- 

lestra, Gazz ch it 21 (2) 294 ) 

Mercunc chloramide chromate, 

2Hg(NH )C1, HgCi04 

Decomp bj hot II 2 O h isil\ sol in H 0* 
or HCl+Aq (J igci and Iviuss, B 22 2C ?) 

Mercurous chlonde, Ilg Cl 

Almost absolutely msol in cold, but gi u 
ally si dccomp by boiling IE ( ) 

Calculated from deotiical conductmt of 
HgaCb+Aq, 1 1 11 O dissolves 5 1 mg Hg Jh 
at 18® (Kohlrauscli and Rose, Z phys h 
12 241 ) 

I 1 liiO dissolves 2 mg Ifg Cl at ® 
(Jvohliaufsch, Z |)}i\s ( h !<)()} 50 ^5b ) 

I I II 0 dissoh ( s 1 1 m,^ it 0 5 21 mp it 
18°, 2 8 mg it 2!<>° 7 mg il 1 (K 1 
riuscli, / i)h>s ( li 64 I >0) 

AMic n fim 1\ (li\ i(l( (1 is 10^^ moo sol t in 
wh(n^olls(l^ (rvsfilliiK iShki Z p] s 
Ch 1901 47 isn 

Solubility in II 0 = 0 SXlO ' g mol (I 
Z Elektrochem 1904, 10 ^01) 

81 sol with ihcomp in boiliii,^ }[() e 
from ui, 20 fcm II () iHoKling 0 002 ^ 
HgCl liter boding 1 lioiii willi JEg' 
IMiahk, A (li ( 1) 6 17(p ) Ilg fNOa) 8 
Aq cent lining 1 jit IlgtNOj) to 250, >0 
pts H 0 give ppt of JEg ( I wdh 1IC1+ 1 
Sol with dccomp in com lECl + Aq, )t 
IINOj+Aq, iqu I regi i, or C li+Aq Q »- 
senius ) Insol in cold dil ic ids, but slo y 
sol on heating 

The solubility of Hg ( 1 m TICl+Aq i 
creases slowly with tunc, and On illy reachc a 
point where it increases very 1 xjudly, wh h 
takes place sooner the more dil the ai I 
Presence of Hg 2 (NO 02 +Aq helps the sc 
bihty (Why not oxidation to HgCi ) 
(Varenne, C R 92 1161 ) 


is i-i 
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Solubility of Hg 2 Cl 2 m HCl+Aq at 25® 
Solid phase =Hg2Cl2+0 1 g Hg 


G per 1 1 

Sp gr of 
solutions 

HCl 

Hg2Cl2 

31 69 

0 034 


36 46 

0 048 


95 43 

0 207 

1 042 

158 4 

0 399 

1 069 

209 2 

0 548 

1 091 

267 3 

0 654 

1 114 

278 7 

0 675 

1 119 

317 3 

0 670 

1 132 

364 6 

0 673 

1 153 


(Richards and Archibald, Z phys Ch 1902, 
40 385) 


Cold cone H2SO4 does not dissolve or 
decomp Boihng H2SO4 dissolves with evo- 
lution of SO2 (Vogd ) 


Solubihty of Hg 2 Cl 2 m chlorides 4-Aq at 26® 
Sohd phase =Hg 2 Cl 2+0 1 g Hg 


Salt 

G per liter 

Sp gr of 
solutions 

NaCl 

HgaCla 

NaCl 

5 86 

0 0041 



58 50 

0 041 

1 040 


119 

0 129 

1 078 


148 25 

0 194 

1 093 


222 3 

0 380 

1 142 


292 5 

0 643 

1 188 

BaCla 

104 15 

0 044 

1 088 


156 22 

0 088 

1 134 


208 30 

0 107 

1 174 


312 54 

0 231 

1 263 

CaCb 

39 96 

0 022 



55 5 

0 033 



111 

0 081 

1 064 


138 75 

0 118 

1 105 


195 36 

0 231 

1 151 


267 52 

0 322 

1 205 


324 67 

0 430 

1 243 


432 9 

0 618 

1 315 


499 5 

0 510 

1 358 


(Richards and Archibald, Z phys Ch 1902, 
40 385) 


Sol in cold HCN+Aq with separation of 

Hg 

Sol in alkali chlorides +Aq NH4C1+Aq 
dissolves out HgCh at ord temp , much more 
at 40-50® Dll NH 4 CH-Aq decomposes 
more slowly than cone Access of air hastens 
reaction (Miahle ) 

When heated several hours to 40-50®, 100 
pts NH4C14-833 pts H 2 O form 0 75 pt 
HgCU from 25 pts Hg 2 Cl 2 , 100 pts NaCl+ 
833 pts H 2 O form 0 33 pt HgCh from 25 
pts Hg 2 Cl 2 , 100 pts KCl+833pts H 2 O form 


0 25 pt HgCh from 25 pts HgCh, 100 pts 
!BaCl2"f‘833 pts H 2 O form 0 33 pt HgCl 2 
from 25 pts Hg 2 Cl 2 (Miahle, J Pharm 26 
108) 

Other chlorides act as NH4CI, only less 
vi^rously (Pettenkofer ) 

By boilmg 1 pt Hg 2 Cl 2 10 times with a 
solution of 1 pt NaCl each time, the Hg 2 Cl 2 is 
finally completely decomp (Henne ) 

Boihng BaCh+Aq or CaCl 2 +Aq dissolve 
traces K 2 S 04 +Aq, KNOs+Aq, or 
KHC 4 H 4064 -Aq do not dissolve (Petten- 
kofer ) 

Sol m (NH 4 ) 2 S 04 +Aq Insol in NH 4 
mtrate, or sucemate+Aq (Wittstem ) 

Sol m hot Hg 2 (N 03 ) 2 -f-Aq, and still more 
m hot Hg(N 08 ) 24 - Aq, on coohng it crystal- 
lises out completely 25 g Hg 2 Cl 2 dissolve m 
151 H 2 O contaimng 50 g Hg(N08)2 (De- 
bray, C R 70 995 ) 

Sol in PtCh+Aq 
Decomp by NH 40 H-f-Aq 
Decomp by KOH, or NaOH-f-Aq 
Sol in Na2S208+Aq (Faktor, C C 
1906, I 1524 ) 

Very si sol m NH 4 sucemate (Witt- 
stem ) 

Insol m SbCla (Klemensiewicz, C C 

1908, II 1850 ) 

Very sol m liquid NH 3 (Frankhn, Am 
Ch J 1898, 20 829 ) 

Insol m alcohol or ether More sol m 
H 2 O contaming pepsin and an acid than m 
H 2 O, and IS not converted thereby mto 
HgCh (Torsellini, Ann Chim Ch farm 
(4)4 105) 

Small amts are sol with decomp m al- 
cohol, ether and CHCI3 1 g CHCls dis- 
solves 0 0046 g Hg 2 Cl 2 (Maclagan, Arch 
Pharm 1884, 222, 788 ) 

Formic acid (95%) dissolves at 16 5°, 
0 02%, at 18®, 0 0003% (Aschan, Ch Z 
1913,37 1117) 

Insol in methyl acetate (Naumann, B 

1909, 42 3790), ethyl acetate (Hamers, 
Dissert 1906, Naumann, B 1904, 37 3602) 

Somewhat sol m hydroxylamme hydro- 
chloride (Adams, Am Ch J 1902, 28 1216 ) 
Insol in benzonitnle (Naumann, B/ 1914, 
47 1370) 

Insol m acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Solubility in organic solvents at 18-20® 

100 g chloroform dissolve traces of HgCl 
100 g bromoform dissolve 0 055 g HgCl 
100 g ethyl bromide dissolve traces of 
HgCl 

100 g ethylene dibromide dissolve traces of 
HgCl (Sulc Z anorg 1900, 26 401 ) 

Mercuric chloride, HgCh 
Permanent 

Sol in IS 5 pts H^O at 13 8 ° and 2-3 pts at 100 
(J Davy 1822 ) Sol in 3 pts boiling HO (Wenzel ) 
Sol in 18 23 pts HO at 10 and 3 pts at 100 (M R 
and P ) Sol m IS 46 pts at IS 75 ° (Abl ) Sol in 16 
pts cold and 3 pts warm H 2 O (Dumas ) 
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100 pts HaO dissolve pts HgCla at t° 


t® 

Pts 

HgCla 

t® 

Pts 

HgCl2 

t® 

Pts 

HgCla 

0 

5 73 

40 

9 62 

80 

24 30 

10 

6 57 

50 

11 34 

90 

37 05 

20 

7 39 

60 

13 86 

100 

53 96 

30 

8 43 

70 

17 29 



(Poggiale, A ch (3) 8 468 ) 


Sp gr of HgCla+Aq at 15° 


% HgCl2 

Sp gr 

% HgCl2 

Sp gr 

8 

1 071 

11 

1 1035 

9 

1 0815 

12 

1 115 

10 

1 095 

13 

1 127 


(MendelejefF, calculated by Gerlach, Z anal 
27 306) 


Sp gr ofHgCla+Aq 


Solubility of HgCls in HjO 


t° 

% HgCh 

t® 

% HgCk 

+ 1 

3 9 

80 

23 6 

4 5 

4 8 

87 

28 2 

4 5 

4 8 

100 

39 3 

7 5 

5 1 

121 

59 7 

13 8 

5 2 

127 

69 7 

25 1 

7 1 

140 

77 0 

29 5 

7 6 

150 

78 4 

38 0 

9 9 

159 

80 2 

49 

11 3 j 

160 

81 7 i 

61 

15 1 

165 

81 8 


(fitard, A eh 1894, (7) 2 557 ) 


ng&u 

1 Sp gr 

at 0® 

at 10® 

at 20° 

4 72 

1 04070 

1 04033 

1 03856 

3 57 

1 03050 

1 03022 

1 02885 

2 42 

1 02035 

1 02018 

1 01856 

1 22 

1 01008 

1 00990 

1 00835 


Bit 30 


1 03566 
1 02577 
1 01585 
1 00575 


(Schroder, B 19 161 R ) 

Sp gr of HgClg+Aq at room temp con 
immg 

0 226 3 55%HgCl 

1 0233 1 0328 

(Wagner, W Ann 1883, 18 266 ) 


I 1 1 HjO at 25* 

(Moree, Z phys Ch 1902, 41 726 ) 
Solubihty at 25°=0 267 mol m 1 I H.O 
(Jander, Z Elektrochem 1903, 8 688 ) 
Solubihty m HaO at 25* =0263 mol liter 
(Sherrill, Z phys Ch 1903, 43 735 ) 

■nT% HgCl 2 +Aq at 25® contains 6 9% 
(Foote, Am Ch J 1906, 35 238 ) 
HgCla+Aq contains 3 95 g HgCh in 100 g 
of solution at 0* 7 67 g at 30° (Schreine 
makers, Ch Weekbl 1910, 7 202 ) 
H^lj+Aq sat at (?) contains 6 8% 
HgCh (Abe, J Tok Chem Soc 1912, 33 
1087 ) 

^Cla+Aq sat at 35° contains 8 51% 
A 1 J and Thonus, Ver 

ii. u^ad Wet Amsterdam, 1912, 21 333 ) 
noL solution sat at 25° contains 

19^13^ 82° 431^^^ ^ 

afa’iTO.l’Tim)’'” “ 

(Anthon 


Sp gr of HgCU+Aq at 25° 


Concentration of HgCli-fAq 


V4-'normal 


kr 


1 0275 
1 0138 


(Wagner, Z phys Ch 1890, 5 39 ^ 

Sp gr at 16°/4° of HgCh+Aq cont mum 
4 5256 % HgClz =« 1 03806 
Sp gr at 16°/4° of HgCh+Aq (ont lining 
4 2224% HgCh- 103491 (bchoniodv, / 
phys Ch 1893, 11 768 ) 

HgCU+Aq containing 6 04% Hg( 1 ha. 
sp gr 20° /20° = 10523 
HgClg-fAq containing 6 08%^ Hir( 1 lu 
sp gr 20°/20° = l 0526 
(Le Blanc and Rohland, Z phys ( h 1S9() 
19 2S2) 

Sat HgCh + ^q boils dt 101 1 (( nHiih ) 

B -pt of HgCl +Aq 


Sp gr of HgCL+Aq at 20° 


% HgCh 

Sp gr 

% HgCI 

Sp gr 

1 

1 0072 

4 

1 0323 

2 

1 0148 

5 

1 0411 

3 

1 0236 




(Schroder, calculated by Gerlach, Z anal 
27 306) 


% HgCl2 

B -pt 

'/? 

fi !>( 

4 8 

100 10° 

n 04 

100 20° 

9 0 

100 16 

15 2 

100 275 


(Skinner, Chem Soc 61 340 ) 


SolubiUty in HCI+Aq is greater than in 
(Dumas ) 

Sol in 0 5 pt HCl “{-Aq of 1 158 sp gr at 2 J 1 
mg a solution of 2 412 sp gr (Davy 1822 ) 


Hif) 

form 
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Solubihty of HgCL in HCl+Aq 


Pts HCl 
in 100 pts 
H 2 O 

Pts HgCl 2 
dissolved 
by 100 pts 
liquid 

Pts HCl 
m 100 pts 
H 2 O 

Pts HgCla 
dissolved 
by 100 pts 
liquid 

0 0 

6 8 

21 6 

127 4 

5 6 

46 8 

31 0 

141 9 

10 1 

73 7 

50 0 

148 0 

13 8 

87 8 

68 0 

154 0 


(Ditto, A ch (5) 22 551 ) 


Solubility in HCl + Aq at 0° ” Hmdls 

HgCL (in mgs ) m 10 ccm solution, HCl 
=mols HCl ditto, H20=grms H 2 O 


present 


HgCl2 

2 

HCl 

Sp gr 

H 2 O 

9 7 

4 3 

1 117 

9 704 

19 8 

9 9 

1 238 

9 340 

35 5 

17 8 

1 427 

9 816 

55 6 

26 9 

1 665 

8 135 

68 9 

32 25 

1 811 

7 714 

72 37 

34 25 

1 874 

7 679 

85 5 

41 5 

2 023 

7 131 

88 65 

48 1 

2 066 

6 893 

95 675 

70 875 

2 198 

6 431 


(Engel, A ch (6) 17 362 ) 


Solubility of HgCL in NH 4 C 1 - 1 -Aq 
at 30® — Continued 


Composition of liqmd I 



phase 


Solid phase 

HgOIj 

N&l 


% H2O 


55 55 

15 94 

28 51 

HgCb NH4CI H2O 

55 85 

15 35 

28 80 


56 71 

14 22 

29 07 


57 04 

14 10 

28 86 

HgCla NH4CI HO + 

56 98 

14 14 

28 88 

SHgCh 2NH4CI H 0 

56 83 

13 90 

29 27 

SHgCh 2NH4CI H 0 

56 26 

13 04 

30 70 


56 43 

11 88 

31 69 


56 70 

11 05 

32 23 


57 05 

9 92 

33 02 


58 55 

9 23 

32 22 


58 65 

9 20 

32 15 

fSHgCb 2NH4CI HO-h 
\ 9 HgCl 2NH4CI 

51 83 

8 76 

39 41 

9 HgCl 2 2NH4CI 

46 00 

7 52 

46 48 

39 02 

6 28 

54 70 


35 60 

5 26 

59 14 


35 10 

5 18 

59 72 


32 90 

5 06 

62 04 


29 65 

3 62 

66 73 

9 HgCl 2 2 NH 4 CH-HgCl 

40 12 

5 13 

54 75 

HgClg 

21 00 

2 29 

76 71 

7 67 j 

0 

92 33 



(Meerburg, Z anorg 1908, 69 139 ) 


Not decomp by H SO4 or HNOs+Aq 

Sol m 630 pts H 2 SO 4 and in more than 500 pts hot 
HNOa+Aq of 1 41 sp gr without decomp (J Davy ) 

Sol in H2SO4, HNO3, HIO3, or H 2 Cr 04 
without decomp (Millon, A ch (3) 18 373 ) 
Very si sol m HNO3, but not decomp 
thereby (Wurtz ) 


Solubility of HgCls m NH 4 Cl-f Aq at 30® 


Composition of liquid 
phase 


Solid phus( 


Hg 

h 

NhDCl 

%H 0 


0 


29 

5 

70 

5 1 

NH4CI 


15 

68 

27 

56 

56 

7b 



22 

SO 

26 

91 

50 

29 



31 

9b 

26 

16 

41 

8S 



42 

45 

25 

05 

32 

50 



50 

05 

24 

79 

25 

16 

/NH 4 CH-HgCl - 
\ H 0 

2NHiC 

50 

60 

24 

31 

25 

09 

HgCh 2NH1CI 

H 0 

53 

08 

22 

77 

24 

15 



55 

97 

21 

42 

22 

61 



58 

91 

20 

06 

21 

03 

HgCh 2NH4CI H 0 + 

58 

89 

19 

98 

21 

13 

HgCh NH4CI 

HiO 

56 

83 

18 

86 

24 

61 

HgCh NH4CI 

H2O 

56 

38 

18 

50 

25 

12 



55 

83 

17 

70 

26 

47 



55 

70 

17 

13 

27 

17 



55 

58 

16 

82 

27 

60 




1 pt sat NaCl+Aq dissolves 1 29 pts 
HgCla at 14'’ (Voit, A 104 354 ) 

Sat NaCl+Aq (20 grama H 2 O +7 grama NaCl) dis-n 
solves 32 grama HgCh at 15 5 and 3 grama more on 
warmmo Sp gr of solution =2 14 (Davy 1822 ) 

Sat KCl+Aq (21 grama H 2 O +7 grams KCl) dis 
solves 8 grams HgCh on being gently heated (Davy ) 
bat BaCb-l-Aq (20 grams H20+b 7 grama BaCh-f 
2 H 2 O) dissolves 10 grams HgCb at 15 5 and 4 grains 
more on heating Sp gr of solution =19 (Daw ) 
MgCb+Aq (J1 grains HCI+Aq of 158 sp gr 
n< utraliacil with MgO) dissolves 40 grams HgCl and 
’ re on gently heating Sp gr of solution => 

1 ) ) 

Sol in aut KOI NaCl-f\(i and m MnCh 7nC\i 
CoCl nCb NiCl and CuCh+Aq (v Bonsdorff 
Pogg 17 123) 


I he solubility in H 0 ib greatly increased 
by th( addition of cupiic chloride 8 5% 
HgCL IS sol in puK H 2 O and 52 8% HgCL 
IS sol in IS 06% CuCl +Aq (Schreine 
mikfis, C C 1913, I 1S58) 
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Solubility of HgCL+KCl at 25% 


Composition 

Composition of 


of solution 

undissolved residue 

Solid phase 






& 

-Egbh 

Ih 

Hg^la 

& 

26 46 

0 

100 

0 


KCl 

26 24 

15 04 

3 63 


KC1+2KC1 
HgCla H 2 O 


26 23 

15 02 


26 15 



26 33 

15 02 


52 01 



26 33 

14 92 


61 04 


2KC1 HgCh 
H 2 O 

23 74 

18 91 

34 61 

61 66 

3 73 

22 36 

21 39 

34 77 

62 02 

3 21 

21 39 

23 88 

34 05 

61 84 

3 35 

2KC1 Hg^Cla 
H 2 O-I-KCI 

20 32 

27 62 


65 24 







HgCla H 2 O 

20 26 

27 38 


73 98 


KCl HgCla 

H 2 O 

17 86 

25 34 

21 89 

75 10 

3 01 

9 26 

18 95 

21 02 

73 36 

5 62 

7 80 

19 56 

20 76 

73 06 

6 18 


6 84 

22 81 

20 76 

74 54 

4 71 


6 66 

24 32 

20 54 

73 99 

5 47 

KCl HgCla 
H 2 O+KCI 

6 52 

25 13 


76 46 







2 HgCl 2 2 H 2 O 

6 64 

25 16 


80 60 


KCl 2HgCl2 

6 27 

25 11 

12 09 

83 20 

4 71 

2 H 2 O 

5 77 

24 73 

11 87 

83 18 

4 95 


4 68 

24 75 


84 46 


KCl 2HgCl2 
2H20+HgCl2 

4 66 

26 17 


93 58 



4 69 

24 82 


98 50 



0 

6 90 

0 

100 

0 

HgCh 


(Foote and Levy, 4in Ch J 1906, 36 239 ) 


Solubility of HgCl 24 'KCl at 20° 


G per 100 g H 2 O 

Solid phase 

KCl 

HgCla 

0 

7 39 

HgClj 

1 12 

11 03 

<l 

2 39 

15 72 

tf 

4 05 

22 17 

t( 

4 84 

25 16 

HgCl2+2HgCl2, KCl 

5 60 

25 13 

2HgCl2, KCl 

6 71 

25 66 

a 

7 39 

26 41 

2HgCl2, KCl-f-HgCh, KCl 

7 46 

24 70 

HgCh, KCl 
{( 

8 95 

19 93 

15 

22 87 

a 

17 57 

26 12 

a 

20 35 

29 

ct 

26 31 

34 83 

ti 

30 32 

39 10 

ii 

34 12 

42 82 

HgCls, KCl+HgCh, 2KC1 

34 18 

39 34 

HgCh, 2KC1 

34 34 

35 16 

h 

34 54 

30 63 

(C 

37 72 

24 30 

a 

41 13 

19 33 

HgCh, 2KC1+KC1 

39 66 

15 76 

KCl 

37 87 

10 28 

(t 

35 32 

2 1 

C( 


(Tichomiroff, J russ Phys Chem Soc 1907 
39 731 ) 


Solubility of H^CL+RbCl in H 2 O Solu- 
bility data are given showing double salts 
formed at 25° (Foote and Levy, 1 c ) 


Solubility m NaCl+Aq 100 pts NaCl+Aq 
containmg given % NaCl dissolve g 
HgCL 


% NaCl 

g HgCla 
at 15 

g HgCh 
at 65® 

g HgCla 
at 100® 

26 

128 

152 

208 

25 

120 

142 

196 

10 

58 

68 

110 

5 

♦ 30 

36 

64 

1 

14 

18 

48 

0 5 

10 

13 

44 


(Homeyer and Ritsert, Pharm Ztg 33 738 ) 


Solubility of HgCL+NaCl at 25% 


Composition 
of solution 

Composition of 
undissolved residue 

Solid phase 

N^l 

Hg&h 

NaCl 

H^l 


26 5 

0 

100 

0 

0 

NaCl 

18 66 

51 35 


16 39 


NaCl+NaCl 






HgCU 2 H 2 O 

18 71 

51 32 


21 98 



18 64 

51 42 


65 45 



18 87 

51 26 


71 25 



14 97 

57 74 

16 38 

74 18 

9 44 

NaCl HgCh 






2H 0 

14 03 

59 69 

16 36 

74 21 

9 43 


13 25 

62 16 

16 16 

74 70 

9 14 


13 17 

62 59 

15 96 

74 76 

9 28 


12 97 

62 50 


78 20 


NaCl HgCl 






2H O+HgCla 

13 14 

62 48 


88 04 



13 15 

62 55 


90 83 




(1 00 te and Levy, Ch J 1906, 36 239 ) 


105 0 g HgCL are sol in 1 1 of 0 1-N 
Hg(N 03 ) 2 +Aq at 25° (Morse, Z phys Ch 
1902, 4 726 ) 


Solubibty in MCl+Aq at 25° 


bait 

In 1 0 ( ( rn of tlu hoIuIi )n 

Milhmols iri,Cl 

Milliin<»ls suit 

LiCl 

2 65 

0 


3 51 

4 14 


b 66 

S 35 


10 21 

12 71 


16 78 

17 is 


22 14 

22 ()5 


28 96 

30 <)1 


30 62 

35 27 

NaCl 

2 65 

0 


3 72 

2 12 


5 08 

4 16 


7 48 

6 71 


11 92 

11 53 


20 22 

19 41 


27 54 

27 83 


34 34 

31 62 
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SOI 


Solubility m MCl+Aq at 25° —Continued 


Salt 

In 10 ocm of the solution 

Millimols HgCla 

Millimols salt 

KCl 

2 65 

0 


3 55 

1 74 


3 81 

2 21 


8 36 

6 83 

MgClj 

2 65 

0 


3 74 

1 68 


7 19 

4 15 


11 31 

5 70 


18 64 

9 97 


25 69 

13 20 


32 06 

17 28 

Cabu 

2 65 

0 


3 64 

1 90 


7 66 

4 02 


11 08 

6 56 


18 11 

9 64 


26 45 

14 29 


33 04 

17 23 

SrCla 

2 65 

0 


3 15 

1 64 


5 63 

3 11 


8 29 

5 19 


13 42 

7 24 


17 76 

10 46 


22 93 

13 86 

BaCla 

2 65 

0 


6 97 

3 85 


11 67 

5 72 


16 20 

7 76 


26 45 

13 36 


53 48 

30 30 


(Herz and Paul, Z anorg 1913, 82 433 ) 


16 2 mols methyl, 12 4 mols ethyl, and 18 
mols propyl alcohol at 20°, in 6 8 mols 
methyl, 10 6 mols ethyl, and 14 6 mols 
propyl alcohol at 38 2° (Timofejew, C R, 
112 1224) 

100 pts absolute methyl alcohol dissolve 
66 9 pts HgCl 2 at 25°, 100 pts absolute ethyl 
alcohol dissolve 49 5 pts HgCb at 25° (de 
Bruyn, Z phys Ch 10 783 ) 

At 15°, 1 pt by weight is sol m — 

13 53 pts H 2 O 

15 “ methyl alcohol of sp gr 0 7990 

2 5 ethyl '' “ '' 0 8100 

6 3 “ propyl “ “ “ 0 8160 

(Rohland, Z anorg 1899, 18 328 ) 

100 g HgCb+CHsOH contain 1 2 g HgCb 
at the critical temp (Centnerszwer, Z phys 
Ch 1910,72 437) 


Solubihty of HgCl 2 m methyl alcohol+Aq 
at 25° 

P~g alcohol m 100 g alcohol +Aq 
HgCl 2 =millimols HgCl 2 m 10 cc of the 
solution 


P 

HgCl 

Sp gr 

0 

2 67 

1 0565 

10 60 

2 92 

1 0441 

30 77 

4 18 

1 0420 

37 21 

4 96 

1 0507 

47 06 

7 27 

1 0809 

64 00 

14 19 

1 2015 

78 05 

21 11 

1 3314 

100 

17 95 

1 2160 


(Herz and Anders, Z anorg 1907, 62 165 ) 


Solubihty in H 2 O is increased by presence 
of I 2 (Herz and Paul, Z anorg 1914, 86 
214) 

Solubihty in H 2 O is increased by presence 
of hydroxylamine hydrochloride (Adams, 
Am Ch J 1902, 28 213 ) 

Moderately sol in liquid NH3 (Franklin, 
Am Ch J 1898, 20 829 ) 

Insol m liquid CO 2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

Abundantly sol in H 2 PtCl 4 +Aq (Nilson, 
B 1876,9 1146) 


Sol m 2 5 pts cold alcohol (Richter) 3 pts (Karl) 
2 J pts alcohol of 0 833 sp gr at ordinary temp 
and 1 167 pts on boiling (Berzelius) 2 pts alcohol of 
0 816 sp gr at 15 5 (sp gr of solution =1 08) (J 
Davy Phil Trans 1822 358) 

At 10® sol m 2 57 pts alcohol of 39° (Cartier) in 
2 9 pts alcohol of 38 m 3 6 pts alcohol of 35 in 4 2 
pts alcohol of 30° in 9 3 pts alcohol of 22 in 14 6 pts 
alcohol of 14° (N E Henry ) 


Sol in 25 mols methyl, 13 1 mols ethyl, 
and 20 3 mols propyl alcohol at 8 5°, m 


100 cc 90% ethyl alcohol dissolve 27 5° g 
HgCh at 15 5° Sp gr 15° of sat solution = 
1 065 (Greemsh and Smith, Pharm J 1903, 
71 881 ) 

100 g 99 2% ethyl alcohol dissolve 33 4 g 
HgCla at 25° (Osaka ) 


Solubility of HgCl in ethyl alcohol -f4q at 
25° 

P = g alcohol m 100 g alcohol +Aq 
HgCl 2 = millimols HgCb m 10 cc of the 
solution 


P 

HgCla 

Sp gr 

0 

2 67 

1 0565 

20 18 

2 49 

1 0214 

40 69 

3 94 

1 0180 

70 01 

8 70 

1 0616 

100 

13 61 

1 1067 


(Herz and Anders, Z anorg 1907, 62 170 ) 
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Solubility of HgCL m etbyl alcobol+Aq 
at 25*^ 


% CaHfiOH 

% HgCh 

% CaHjOH 

%HgCl! 

0 

6 80 

45 84 

15 36 

5 08 

6 65 

49 86 

18 18 

14 49 

6 41 

53 61 

21 40 

21 

6 55 

57 26 

24 61 

26 25 

7 31 

60 55 

27 67 

31 53 

8 51 

63 95 

29 86 

36 85 

41 36 

10 32 

12 69 

67 39 

32 40 


(Abe, J Tok Cbem Soc 1912, 33 1087 ) 


Solubility m alcohol is increased by presence 
of hydroxylamine hydrochloride (Adams, 
Am Ch J 1902, 28 213 ) 


Solubihty of HgCL m a mixture of methyl 
and ethyl alcohol at 25° 

P = % methyl alcohol m the mixture 
HgCL =g HgCL m 10 ccm of the solution 
S=sp gr of the sat solution 

P HgCla S 26«/4« 

0 3 686 1 107 

4 37 3 943 1 130 

10 4 4 261 1 157 

41 02 5 837 1 294 

80 69 6 167 1 321 

84 77 5 782 1 288 

91 25 5 385 1 254 

100 4 862 1 216 

(Herz and Kuhn, Z anorg 1908, 68 161 ) 


Solubility m mixtures of methyl and propyl 
alcohol at 25° 


P = % propyl alcohol in the solvent 
G=:g HgCL m 10 ccm of the solution 
S=Sp gr of the sat solution 


P 

G 

S 2o /4 

0 

4 862 

1 2160 

11 11 

5 034 

1 2278 

23 8 

1 5 714 

1 2848 

65 2 

4 228 

1 1568 

91 8 

2 509 

1 0090 

93 75 

2 323 

1 0029 

96 6 

2 152 

0 9851 

100 

2 003 

0 9720 


(Herz and Kuhn, Z anorg 1908, 60 157 ) 


Solubihty in mixtures of propyl and ethjd 
alcohol at 25° 


P = % propyl alcohol in the solvent 
G=g HgCl 2 m 10 ccm of the solution 
S=Sp gr of the sat solution 


P 

G 

s 2574 ° 

0 

3 686 

1 1070 

8 1 

3 667 

1 0988 

17 85 

3 406 

1 0857 

56 6 

2 711 

1 0272 

88 6 

2 166 

0 9854 

91 2 

2 160 

0 9824 

95 2 

2 087 

0 9772 

100 

2 003 

0 9720 


(Herz and Kuhn, Z anorg 1908, 60 160 ) 


Sp gr of HgCl 2 + alcohol 


% HgCls 

Sp fcr 25°/20« 

0 

0 7948 

5 44 

0 8346 

6 52 

0 8431 


(Le Blanc and Rohland, Z phys Ch 1896, 
19 283 ) 


Sp gr of alcoholic solution of HgCl 


Sp «r 



at 0® 

at 10° 

at 20 

jit 10 

0 00 

0 83135 

0 82286 

0 S1435 

0 80594 

1 22 

0 8397 

0 8312 

0 S22S 

0 8141 

2 38 

0 8484 

0 8399 

0 8314 

0 S227 

4 42 

0 8635 

0 8549 

0 8463 

0 8 375 

8 56 

0 8966 

0 8877 

0 S789 

0 8089 

12 43 

0 9306 

0 9213 

0 9119 

0 9024 

15 91 

0 9629 

0 9523 

0 9425 

0 9 329 

19 32 

0 9951 

0 9852 

0 975 3 

0 9652 

22 46 

1 0285 

1 0184 

1 00S3 

0 <)<)82 


(Schroder, B 19 Ibl It ) 


Sp gr at 16°/4° of IlgCI +((hvl ihohol 
contaming 2:5 5489% HgC 1 =()<)<)SS9 (oii- 
tainmg II (S( lionnx k, Z 

php Ch 1893, 11 768 ) 

Sp gr at 1674° of ff r il(()hol 

containing 10 9048% HgC i 
(Schonroek, Z i)hys Ch 180^,11 7()9 ) 

Sol in 4 pts othci (Kails), in 4 1 jils 
(Henry), in 2 86 pts (thd of 0 749 sj) gi 
(sp gr of solution = 1 08), the solvent power 
IS not increased by elevating the temp , nul 
b pt of ethei is not laisid (J 1) ivv ) 

Ether extracts HgCL fiom HgC h+Aq 
(Orfila), very slightly if HgCl +A(i is dil 
(Lassaigne ) 

Very si sol in pure ether (Polls, B 20 
717 ) 

6 35 pts are sol in 100 pts ether at 0° 

6 44 ** 100 18 

6 38 “ “ 100 '' 35 5 

(Laszczynski, B 1894, 27 2286 ) 
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Sol m 7J4“8 pts ether (Madsen, Ch Z 
Report 1897^21 169) 

Solubility m 100 cc ether at 17° =4 1-4 12 
g (Stromhohn, J pr 1902, (2), 66 450 ) 
The solubility of HgCL in H2O is only si 
affected by the presence of ether An aqueous 
solution sat with ether and HgCb contains 
about 10% less HgCL than a pure sat 
aqueous solutiou Partition coefficient for 
ether 

HgCb =4 9 at 0°, 3 02 at 14 6°, 2 80 at 

16 8° (Stromhohn, Z phys Ch 1903, 44 
70) 


Solubility of HgCb m ether+Aq at 25° 


% Ether 

% H 2 O 

% HgCla 

87 86 

5 22 

6 92 

1 2 

93 6 

5 2 

5 2 

90 5 

4 3 

5 4 

91 8 

2 8 

5 4 

93 1 

1 5 


(Abe, J Tok Chem Soc 1912, 33 1087 ) 


Solubility of HgCb m ether + ethyl alcohol 
at 25° 


^l( 

% HgCl 

% Alcohol 

% HgCU 

67 57 

32 43 

27 16 

36 29 

5S 59 

32 50 

22 48 

34 08 

51 02 

37 39 

15 20 

28 55 

44 79 

37 96 

8 97 

20 67 

69 
n S4 

24 

37 75 

0 

5 49 


(Abo ) 

4 pts (thd dissolve 1 pt HgCl 2 , but 4 
pts (tlHi-hl pts f im})hoi dissolve 133 
pts llgCI 4 pts (tli(i+4i)ts (arnphor dis- 
solve 2 pts Jlg( 1 , 4 pts c thci +8 pts cam- 
})h<n dissolve 1 pts IlgCl^, 4 pts cther+10 
pts e’ irtiphoi elissolve S pts HgCb (Karls, 
K)gg, 10 ()()S ) 

1 pts lie ohe)l elissedvo 1 pt HgCb, but 3 
pts ilcohe)l-f-l pt e iin})lie)i dissolve 2 pts 
HgCd , 1 pts ileohe)l+l pts camphor dis 
solve 1 pts JlgCl ^ ]>ts ilcohol-fb pts 
f inilihor elissolve () pts llgCb (Karls, ^ c) 

Sedution e in be e>btiiiH(i coiituning25 pts 
e impheir. It) pts HgCl , and only 4 pts 
alcohf)! Sp gr e)f solution = 1 326 (Simon, 
Pe)gg 37 551) 

100 pts acetone dissolve 60 pts HgCL at 
25° (Krug and M 'Elroy, J Anal Appl Ch 
184 ) 

98 35 pts HgCb are sol in 100 pts acetone 
at 0° 

no 95 pts HgCbaresol m 100 pts acetone 
at 10° 


126 80 pts HgCL are sol m 100 pts acetone 
at 18° (Lasczynski, B 1894, 27 2287 ) 

1 g HgCb IS sol m 0 70 g acetone at 18° 
Sg gr of sat solution 18°/4° = 1 956 ) 
(Naumann, B 1904, 37 4334 ) 

Sat solution in acetone contains 5774 g 
HgCb in 100 g solution at 25° (Foote and 
Haagh, J Am Chem Soc 1911, 33 461 ) 

Sp gr at 26 7°/4° of HgCL+acetone con- 
tainmg 36 25% HgCL^l 1585 (Schonrock, 
Z phys Ch 1893, 11 769 


Sp gr of HgClo-f acetone 


% HgCh 


0 

10 94 
21 05 


Sp gr 20®/20° 


0 8003 
0 8847 
0 9799 


(Le Blanc and Rohland, Z phys Ch 1896, 
19 283) 

100 g methyl acetate dissolve 46 g at 
bpt (56 5°) (Schroeder and Sterner, J pr 
1909, (2) 79 49 ) 

1 g HgCb is sol m 2 35 g methyl acetate 
at 18° Sp gr 18°/4° of the sat solution = 
1 251 (Naumann, B 1909, 42 3793 ) 


Solubility m ethyl acetate 


Pts sol m 100 pts ethyl acetate 


Pts HgCl 

t® 

28 92 

0 

29 03 

13 

30 71 

35 

31 87 

48 

32 77 

60 

35 98 

; 83 

(I aszczynski, B 

1894, 27 2286 ) 


Solubility m ethyl acetate =1 3 466 at 
18° (Alexander, Dissert 1899 ) 


Solubility of HgCb m ethyl acetate 


reiiip 

0 

H 

iO 

40 )® 

50 2® 

Mol HgCl in 100 
mols C4H8O2 

15 4 

15 9 

16 0 

16 1 

16 3 


(Linebarger, Am Ch J 1894, 16 214 ) 


1 g HgCb is sol in 3 5 g ethyl acetate at 
18° Sp gr of sat solution 18°/4° = 1 110 
(Naumann, B 1904, 37 3602 ) 
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Solubility of HgCL in ethyl acetate and 
acetone at t® 


t® 

Molecules 
HgCl 2 Sol 
m 100 mol- 
ecules of 
ethyl 
acetate 

Molecules 
HgCh sol 
in 100 mol 
ecules of 
acetone 

Solid present in 
acetone 

—15 

9 10 

14 5 

HgClj, CH,COCH, 

0 

9 25 

14 3 

ct 

+10 


18 7 

ti 

10 


23 5 

HgClj 

17 


23 2 

C( 

25 

9 15 

22 8 

ct 


(Aten, Z phys Ch 1906, 64 121 ) 


Solubility of HgCL m ethyl acetate +Aq at 
25® 

P=g ethyl acetate m 100 g ethyl acetate 


HgCL-nuUimols HgCL m 10 cc of the 
solution 


p 

HgClj 

Sp «r 

0 

2 67 

1 0565 

4 39 

2 72 

1 0581 

96 76 

15 34 

1 2371 

100 

9 75 

1 1126 


(Herz and Anders, Z anorg 1907, 62 172 ) 


1 pt IS sol in 2 05 pts ethyl acetate at 18® 
or 100 g ethyl acetate dissolve 48 7 g HgCL 
(Naumann, B 1910, 43 315 

Easily sol m glycerine^ sol m 14 pts 
glycerine (Fairley, Mpnit Scient (3) 9 
685 ) 

100 g glycerine dissolve 80 g HgCL at 25® 
(Moles and Maquma, Ann Soc Eshan ^ 
quin 1914, 12 383 ) 


Solubility in organic solvents 


Solvent 

t® 

Sat Hulutioii 
c onf iins 
% HkC 1 

Methyl alcohol 

—34 

7 b 


—20 

11 5 


—15 

12 S 


— 2 

18 7 


+ 4 

23 2 


12 

27 6 


36 

53 1 


51 

61 0 


62 

63 6 


64 

63 7 


74 

64 3 


100 

68 7 


127 

75 2 


Solvent 

t® 

Sat solution 
roiitiuri'i 
‘3 HkCU 

Ethyl alcohol 

—60 

3 0 


—55 

7 H 



8 8 


—40 

9 8 


— JO 

14 3 


—23 

18 6 


—21 

19 I 


—20 

21 9 


—17 

22 1 


—11 

24 7 


— 9 

27 {) 


— 5 

29 7 


0 

29 0 


+ 3 

30 0 


7 

30 9 


10 

31 3 


14 

31 3 


19 

U 0 


31 

14 2 


43 

Si\ 4 


51 

.IS 9 


62 

42 1 


6.3 

42 5 


68 

41 7 


75 

15 2 


SO 

ih 0 


92 

51 0 


0 3 

51 1 


1(K) 

5 3 6 


115 

tiO I) 


127 

(r> 3 


1 3S 

' 67 S 

N-propyl alcohol 

-32 1 

i 


~ 22 j 

I 15 1 


- n 

! ) 6 


0 ! 

Ih i 


i 

Ih > 


1 ib 1 

is 2 


1 i 

2i s 


5 3 1 

27 0 


62 ' 

26 1 


1 67 

32 7 


7s 

36 1 


100 , 
127 1 

1 3 S 

52 7 

A1I>1 alcohol 

21 

20 


1 1 

26 0 


f* s 

3 ) 2 


22 ' 

IS 7 

Acetone 

2 5 

~ »I 1 


IS 

>2 6 


- 1 ) 

5<) (> 


10 

>h 7 


s 

- J 

)S i 


1 

if 1 

60 I 


+ 6 

()I 6 


12 

61 1 


15 

61 S 


27 

62 0 


3f5 

61 6 


51 

62 1 
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Solubility m organic solvents — Continued 


boK < nt 


bat solution 
contains 
% HgCla 

N-butyi alcohol 

—21 

12 4 


— 6 

13 0 


+ 9 

14 3 


21 

15 9 


59 

25 8 


82 

33 1 

Isobutyl alcohol 

—11 

5 5 


— 6 

6 2 


0 

6 7 


+11 

7 5 


63 

19 3 


98 

32 1 


127 

42 0 


145 

47 2 


155 

50 4 

Amyl alcohol 

—13 

8 6 


-h26 

8 9 


50 

14 0 


90 

29 8 


106 

35 1 

kthcr 

—47 

5 6 


—40 

5 8 


— 15 

6 1 


—30 

5 9 


—19 

5 6 


0 

5 S 


"f- 1 1 

5 S 


H3 

8 4 


100 

8 7 


lU) 

9 0 

i th>lfornut< | 

”-20 

29 t) 


- 1 

29 2 


4-21 

^0 0 


4-46 

n 0 

1 th\ 1 u « I i,t( 

')0 

i9 0 


20 

40 5 


-U 

40 2 


() 

40 0 


0 

i<) 5 


f 7 

^<) 9 


19 

40 2 


15 

41 () 


()(> 

14 0 


KM) 

47 S 


1 U 

50 1 


150 

57 0 


ISO 

59 i 

\I( th\ 1 i( 1 1 it( 

-20 

12 0 


4-21 

10 i 


55 

41 5 

\m\ 1 u « tat« 

1 4-22 

IS i 



IS 5 

i tlivl l)Ut\rU( 

1 4-20 

12 () 


55 

H 5 


1 71 

15 1 


Solvent 

t® 

Sat solution 
contains 
% HgCl2 

Acetic acid 

4-21 

2 7 


22 

3 0 


33 

5 0 


1 43 

6 0 



6 7 


61 

8 0 



11 0 


95 

12 0 


95 

12 5 


115 

16 0 


116 

17 0 


127 

20 0 


145 



182 

44 8 


207 

55 2 

Formic acid 

21 

2 0 


50 

3 2 


90 

7 3 


Solubility m organic solvents — Continued 


Very si sol m propionic and isobutyric 
acids 

(fitaid, A ch 1894, (7) 2 557 et seq ) 


Solubility of HgCL in organic solvents at t® 


Solvent 

t® 

%HgCl2 

CHCL 

—20 5 

0 01 


+44 2 

0 12 

CoHo 

+6 5 

0 26 

IS 0 

0 53 


34 1 

0 64 


54 1 

1 02 


69 0 

1 39 

C IT, Cl 

0 

1 33 

12 5 

1 55 


20 8 

1 68 


25 3 

1 73 


30 2 

1 92 


0 

2 05 


45 9 

2 42 

cnscooc.iir 

0 

22 8 

() 5 

22 7 


26 1 

22 S 


IS 5 

23 5 


45 3 

2b 4 


Dukclski, Z anorg 1907, 63 ^29 
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Solubility of HgCl 2 lu mixed organic solvents 
att° 

Solubility of HgCU m mixed orgamc solvents 
at t ® — Continued 

Soh ent 


%HgCl 

Solvent 


HgCIs 

CoHe+CaHfiOH 

—2 5 

0 0 

6 0 

20 5 

20 65 
24 5 

34 5 

54 4 

54 5 

15 20 

15 40 

16 38 

18 40 

18 50 

19 33 

21 34 

24 84 

24 42 

C 2 H 4 CI 2 +CH 3 OH 

0 0 

12 5 

20 8 

25 3 

30 2 

33 0 

37 4 

45 9 

13 33 

21 30 

29 23 

34 78 

36 87 

37 01 

37 95 

39 36 

CHsCOOCsHfi+CeHc 

0 0 

6 5 

25 7 

27 6 

35 5 

45 3 

9 62 

9 62 

9 78 

9 78 

10 81 

13 69 

C 6 H 6 -f 2 C 6 H 60 H 

—5 2 

0 

+9 1 

20 9 

24 4 

36 5 

53 7 

74 0 

19 45 

20 13 

21 65 

23 57 

24 19 

26 53 

31 27 

38 74 

CH 3 COOC 2 HB+CHCI 3 

0 0 

26 1 

36 1 

46 0 

48 5 

3 34 

4 07 

4 78 

5 38 

5 10 

CHCls+CaHsOH 

—20 5 
—12 0 

0 0 
+8 0 

23 0 

38 5 

44 2 

45 6 

3 82 

4 43 

4 89 

5 37 

7 12 

8 51 

9 51 

9 98 

2 CH 3 COOC 2 H 6 +CCI 4 

0 0 

10 3 

25 7 

27 6 

38 5 

45 3 

9 24 

9 05 

9 32 

9 50 

9 S9 

11 70 

CHCL+aCjHsOH 

—20 5 

0 0 
+8 0 

23 0 

38 5 

44 2 

6 60 

7 69 

8 96 

10 66 

12 50 

14 40 

(Dukelski, Z anorg 1907, 63 335 ) 

Solubility in orgamc solvents at lS°/20° 

100 g chloroform dissolve 0 lOb g HgCL 
100 g tetrachlormethane dissolve 0 002 g 
HgCb 

100 g bromoform dissolve 0 4S() g IlgCl 
100 g ethyl bromide dissolve 2 010 g 
HgCia 

100 g ethylene dibromide dissolve 1 5 10 g 
HgCh (Sulc Z anorg 1900, 26 101 ) 

Solubility of HgCb m vinous 01 g iiiu 
solvents it 25® 

G =g HgCh dissolved in 1 mol of solve iit 

CHCla+CHaOH 

—12 0 

0 0 
+8 0 

23 0 

24 9 

30 6 

38 5 

1 73 

3 51 

5 63 

10 15 

10 71 

11 40 

12 02 

CHCl,+2CHjOH 

-12 0 

0 0 
+8 0 

23 0 

24 9 

30 6 

38 5 

3 33 

6 73 

8 21 

16 56 

18 45 

19 70 

20 83 

Solve nt 

( ii^( 1 

Ethylene chloiide 

Tetrachlorethanc 

Chloroform 

Dichlorethylene 

Pentachlorethylene 

Trichlorethylene 

Perchlorethylene 

Carbon tetrachloride 

1 21() 

0 14() 

0 120 

0 110 

0 01<) 

0 05() 

0 012 

Trace 

CCL+2CHsOH 

0 0 

7 7 

24 9 

30 6 

35 5 

36 1 

48 5 

5 20 

6 69 

14 06 

19 40 

20 50 

21 80 

21 90 

(Hofman, et al , B 1910, 43 188 ) 

Very si sol in mtromethane at ord temp 
Very sol on warming (Bruner, B 1903, 36 
3298 ) 
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Solubility in CS 2 at t° 


t° 

100 pts sat solution 
contain pts HgCl 2 

—10 


— 5 

0 014 

0 

0 018 

+ 5 

0 022 

10 1 

0 026 

15 

0 032 

20 

0 042 

25 

0 053 

30 

0 063 


(Aretowski, Z anorg 1894, 6 267 ) 


0 030 g IS dissolved m 100 g sat solution 
m CS 2 at 8® (Aretowski, Z anorg 1894, 6 
266) 

Formic acid (95%) dissolves 2 1% at 19° 
(Aschan, Ch Z 1913,37 1117) 

Sol in molten urethane (Castoro, Z 
anorg 1899, 20 61 ) 

Sol in ethyl sulphocyanate (Kahlenberg, 
Z phys Ch 1903, 46 66 ) 


Solubility of HgCli m benzene 
100 pts CfHf dissolve at — 

15° 41° 55° 84° 

0 54 0 02 0 S5 1 80 pts HgCb 

(I as/cynski, B 1S04, 27 2287 ) 


in C,irf=()0197 mol /I at 25° 
- / phys Ch 1905,43 735) 

Sol in CH) , toliu ne, xylene, and other aro- 
mitic hydux ubons Insol or only si sol 
in pdiohnrn (ih<i luxino dcfanc ind CS 2 
(CoihvMtsdi, H 1<)04 37 ]5()5 ) 

Sf)l in p tohndiiu (Wdiici ) 

Sol in (luinohiK (Bdkminn and Gabel, 
/ uioi^ 19(H), 61 25()) 


Solubihly ol llgCl in pyiulnu 


t =point ol lubion 

Solid IMi isc-IlgU ,2Crn5N 


t 

llk( 1 

1 

IIF 1 

1 

( r 

\\u( 1 

— 52 8 

2 7() 

10 <)() 

29 29 

78 0 

49 72 

—21 9 

7 S() 

"if 10 

54 94 

78 7 

50 57 

+ 002 

15 14 

()0 0 5 

40 36 

80 2 

51 52 

12 5S 

17 54 

7( 15 

46 44 

82 5 

52 40 

IS 7S 

1<) 78 

70 8 

45 77 

89 0 

5() 45 

33 00 

21 59 

74 () 

48 00 

90S 

57 01 

27 2i 

22 ()5 

75 2 

48 ^8 

941 

60 09 

31 05 

24 46 

, 76 4 

49 15 




Solubihty of HgCb m pyridine — Continued 
t*= point of fusion 

Sohd Phase =HgCl 2 , CgHfiN 


t® 

Hgfcb 

t 


t® 


74 7 
83 5 

86 5 

87 3 

48 38 

50 53 
52 37 
52 02 

90 61 
75 0° 
99 5 

99 5 
100 5 

53 50 
56 45 

56 07 

57 01 
57 84 

1041 
104 2 
104 7 
107 

60 09 
60 72 
58 97 
63 06 

Sohd Phase =3HgCl2, CfiEgN 

t® 

H§:i2 

t 

% 

HgCb 

t 

Hgfeu 

94 7 

95 2 
106 4 
[109 8 

60 72 

60 77 

61 93 

62 58 

113 6 

114 0 

115 7 
118 2 

63 06 
63 18 

63 37 

64 09 

124 2 
129 4 
145 5 

65 00 
65 63 
69 66 


(McBnde, Z phys Ch 1910, 14 196 ) 


Solubihty in pyridine 


S=temp of sohdification 


Mols 
per 100 

S 

Mols 
per 100 

S 

Mols 
per 100 

S 

5 8 

19 

27 0 

87 

38 5 

130 

5 9 

18 5 

28 6 

(98) 

41 0 

137 

10 2 

39 5 

30 3 

91 5 

43 2 

142 

14 1 

52 

31 2 

92 

44 0 

143,5 

21 4 

74 5 

33 1 

108 

47 5 

159 

25 0 

83 

35 1 

115 5 

52 8 

173 


(Staronka, Anz Ak Wiss Krakau, 1910 
372 ) 


Sp gr at l()°/4° of HgCb+pyndme contain- 
ing 17 53'^^ - 1 1523, containing 6 57% 

HgCl =1 ' i"" schonrock, Z phys Ch 
189-5, 11 7bS ) 

Mol wdght (Iddmirud in benzomtrile, 
methyl- ui(l ethyl sulphide (Weiner, Z 
inoig 1897, 16 31 26 ind 30 ) 

Sol in bdi/onitrih (Naumann, B 1914, 
47 1 5()9 ) 

V isdy hol m oil of tiupentme and other 
(ssditiil oils, bl bol m cold benzene, but 
much more on heating, ci yst illismg on cool- 
ing (I'l inchimont, 15 16 387 ) 
h ibily bol m boiling cuosoh 
Insol in olive oil 

Insol m oils ind fats but sol when first 
dissolved in alcohol, free ( ther or anhydrous 
k( tones (Glock, Ch Z llipert 36 315 ) 
Ixtrxctid from IlgCb+Aq by volatile oils 

Mercuric hydrogen chloride (Chloromercuric 
acid), HgCb, IICl = IIIIgCb 
Decomp by H 2 O (Boullay, A ch 34 
243 ) 

Easily decomposed (Neumann, M 10 
236 ) 
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HgCE, 2 HCI+ 7 H 2 O Decomp by H 2 O 
(Ditte, A ch (5) 22 551 ) 

SHgCL, 4 HCH-I 4 H 2 O As above 
2 HgCl 2 , HCI+ 6 H 2 O As above 
4HgCl2, 2 HCH- 9 H 2 O As above 
3HgCl2, HCH- 5 H 2 O As above 

Mercunc hydrazine chlonde, HgCL, 

2(N2H4, HCl) 

Very soJ m H 2 O More sol in hot alcohol 
than in cold, decomp by HNO 3 (Curtius, 
J pr 1894, (2) 60 332 ) 


Giv<‘h 
3 ilihU, 

1900, 86 241 ) 

Mercurous silver chloride, HgCI, AgCl 
(Jones, J Soc Ch(m Ind 189 i, 12 983) 
2HgCl, AgCl Mm Bivrdmitt (Jones, 
J Soc Chem Ind 1893, 12 98$) 

3HgCI, AgCl (Jones, Chem Hoc 1910, 
97 338) 


3RbCl, 2HgCl2 4-2H20 
4 HgCl 2 on reciyst from HiO 
2RbCl, HgCli+HaO Gmi 
4 HgCl 2 on recryst from H 2 O 
(Foote and Levy, Am Ch J 


Mercunc nickel chlonde, basic, HgCL, 
6 N 1 O, N 1 CI 2 + 2 OH 2 O, and HgCL, 7NiO, 
N 1 CI 2 

(Maolhe, A ch 1902, (7) 27 369 ) 

Mercunc nickel chlonde 
Deliquescent (v Bonsdorff ) 

Mercunc nitrosyl chlonde, HgCL, NOCl 
Sol m H 2 O without effervescence (Sud- 
borough, Chem Soc 69 659 ) 

Mercunc phosphonc chlonde, SHgCL, 2PCI6 
Decomp and dissolved by H 2 O (Baudri 
mont, A ch (4) 2 45 ) 

potassium chlonde, 2 HgCl 2 , KCl-{- 

asily sol m warm H 2 O A clear 
at 18° IS filled with crystals at 15° 

1 alcohol (v Bonsdorff, Pogg 17 

HgOb, KCI-I-H 2 O Easily sol m HjO, si 
sol m alcohol (v Bonsdorff, Pogg 19 $3b ) 
HgCb, 2KCH-H 0 As above 
Solubility determinations show that the 
double salts formed by mercunc and potas- 
sium chlorides at 25° are 
2KC1, HgCL+HaO 

KCl, HgCl2+H20 Can be recryst with- 
out decomp 

KCl, 2HgCl2+2H20 Gives HgCL on 
recryst from H 2 O (Foote and I evy, Am 
Ch J 190b, 36 237 ) 

Mercurous rhodium chlonde 
See Chlororhodite, mercurous 
Mercuric rubidium chlonde, HgCl , llbCl 
Sol m H 2 O 

HgCL, 2RbCl Sol m H 2 O and HCH- 4ci 
(Godeffroy, Arch Pharm (3) 12 47 ) 

+ 2 H 2 O Sol mH20 (Godeffroy) 
2HgCl2, RbCl Sol in H 2 O (Godeffroy ) 
Solubility determinations show that at 25° 
there exist five double mercunc rubidium 
chlorides with the following formulas 
RbCl, SHgCL (Jives HgCL on recryst 
from H 2 O 

3RbCl, 4HgCl2 +H 2 O Gives RbCl, 

SHgCL on recryst from H 2 O 
RbCl, HgCla+HaO Gives 3RbCl, 4HgCl2 
on recryst from H 2 O 


Mercunc sodium chlonde, HgCIa, NaCl 
Sp gr at of aqueous solution con- 

taming 14 9 $7% salt » 1 1 $$!(>, containing 
1 1 0736% = 1 09528 (Hchfinroc k , Z phys 

Ch 1893, 11 782 ) 

-f H*0 (Linebarger, Am Ch J 1H9 J, 16 
344) 

-flHHjO Sol m 033 pt H,0 at 15° 
(Schmdler, Repert 36 240 ) 

Extremely easily sol m alcohol ( \ oit ) 
Sol in 275 pts ether Ether diaardvem the 
undecomposed salt out of H |0 sedution 
(Lassaigne, A ch 64 104 ) 

HgCL, ^NaCl Deliqumint \«ry hoI 
inHsO (Voit.A 104 $51) 

2 HgCl 2 , NaUl Deromp b\ H 3 O in rlil 
solution Sol in arrtonr anrf irrtH <th<r 
(Lmcbargrr, Am Ch 1 1S9$, 16 $n i 
Solubility (1( tr rminationH slum that th» 
only doubir salt fonn<»rl b\ miinuo ind 
sodium (hloiidrH hrtwrrn 10 C md 2 > im 
N iCl, HgCl 4-211/) (».an hr nrrvst from 

H 2 O (Pootf indlrvN, \in < h 1 36 

2$7) 

Mercuric strontium chloride, basic, ^i( I , 
HgO 4-611 0 

DrcomplnHO l\ndn,( It 104 HI) 

Mercuric strontium chlonde, 2 Hg( 1 1 , 

211 O 

I isih Hol in H 0 (\ I$()ns<i(>rn i 

$Hg( I 8i(i4-5oH() \<i\ ^‘tl in 

HO (Sum, \in ( h I isns 20 (» *? t 

Mercurous sulphur chlonde 

Mercurous sulphochlonde 

Mercunc thallous chlonde, Hg( 1 I K I 

1 isily sol m Ho (Im^^jnsui I I>i 2i 
6 S$) 

Mercurous stannous chlonde, Hg ( I Sut 1 
Drromp b\ HO (( irnf mu J Phuni 
26 519) 

Mercunc yttrium chlonde, $Hg( 1 5 < I 3 I 

9H O 

Doliqiuscrnt Vrrv sol in H O (Popp, 
A 131 179 ) 
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Mercunc zmc chlonde, HgCU, ZnCU 

. ZnCli (Varet, C R 1896, 123 

) 

Merc^c zmc ehlonde ammoma, HgCIj, 
4ZuCU, 10NHs+2HjO ^ ’ 

Inaol in boiling HjO, but decomp thereby 
(Amir/. C R 112 m5) ^ 

1 IkOJ:, iZnCU, 6NHa+3^HjO As above 
(Atidr^ ) 

Mercunc chloride ammonia, HgClj, 12NHa 

cWonde oadirdiiin oxide, HgCla, 
CMO-j-HjO 

(Mailho, \ ch 1902, ( 7 ) 27 371 ) 
Mercuric chloride cobaltous oxide, HgCE, 

(Mailho, C R 1901,132 1274) 

Mercuric chloride cupric oxide, HgCl 2 , 3 CuO 
•f liaO 

♦ Mailhi, Hull So( 1901, (i) 26 791 ) 

Mercunc chloride hydrazine, IlgCH, N 2 H 4 
\<rvunHtahl( D(comp by H 2 O Pptd 
from /il<<)h<jl Holution by JI (/, vory sol in 
mm a( uin \MtIi (i( < oinp 

! HHils Hol 111 irc 1 or IlNOa Dccoinp by 
a!kiih<« Souk what Hol in uituadd (Hof- 
mann H IS97, 30 2020 ) 

Mercunc chloride hydroxylamme, irgCl , 

< niuphtdv sol in in(th\l md dhyl al- 
cohol iiisol HI (th(i, (Ifcoinp 1>\ 110 and 
Nd>H}\(j Sol 111 NHOH,IKl+Aq 

* \d nil , \ni ( fi 1 0)02 28 210 ) 

Mercunc chloride lead oxide, IfgC 1 , 2PbOH- 

211 0 

M idh< \ ( h I<l()2 (7) 27 172 ) 

Mercuric chloride strontium chromate, 

2Ht,< 1 IK 1 Si( i()4 

"sol in II <) without d((oinp (imbert, 
Hull So, 1S97 ( M 17 171 ) 

Mtrcunc chloroiodide, 2ng( 1 IRI 

S( ,1 III 1 1 ( ) tin bij. ) 

1 si sol in hot II () with 

pirtiil <l((oiiij) Mon ( isih Hol in ihohol 

* Kohh I H 12 1 1S7 ) 

Mercurous fliionde, He, I 

Ditoinp b\ H ( ) with s< p ir ition of Hg <) 

Mercuric fluoride, Hgl b2H () 

Duoinp }>\ (old HO, with separation of 
Hg( ) Sol in dll II \03 4- A.q, and Hh -}-Aq 
(Imkcrnr, Pogg 110 (>28) 


Mercurous hydrogen fluonde, Hg2F2, 4 HF+ 

4H2O 

Deliquescent Easily sol m H2O Sol m 
dll acids and dil HF (Bohm. Z anore 
1905,43 327) 


Mercurous silicon fluonde 
Sef> Fluosilicate, mercurous 

Mercurous fluonde ammoma, Hg 2 F 2 , 2NH8 
Stable on air (Finkener, Pogg 110 142 ) 

Mercurous hydroxide, HgOH 
Nearly msol in cold, sol m hot H 2 O 
Sol in NaOH+Aq (Bhadun, Z anorg 
1897, 13 410 ) 

Mercurous lodamide, Hg 2 (NH 2 )I 
(Rammelsberg, Pogg 48 184 ) 

Is a mixture of Hg and Hg(NH 2 )l (Bar- 
foed ) 

Mercurous iodide, Hg 2 l 2 
Sol in over 2375 pts H 2 O (Saladin, J 
chim m6d 7 530) 

Solubility in H20=2 6 x 10 ® g -equiv pei 
liter (calculated) (Bodlander, Z pnys Ch 
1898,27 58) 

Solubility in H20=3 \ 10 mols per litre 
at 25° (Sherrill, Z phys Ch 1903, 43 735 ) 
Sol in Hg(N 03 ) 2 -f Aq (Stromann, B 20 
2S15) 

Sol inKI+Aq Fasilysol inHg 2 (N 03 ) 2 + 
Aq SI sol in NH 40 HH-Aq Sol m hot 
NTIdCl-fAq, but less than Hgl 2 Less sol 
in NILNOa than m NH4C14-Aq (Brett ) 
Partially sol with separation of Hg and 
foimation of Hgl , in cold Kl-f Aq, hot Nal, 
C 1 I 2 , brl 2 , BaU, MgU, Znl 2 , and NH4H-Aq, 
in warm NaCl, KCl xnd NH4C1+Aq, and 
slowly m hot IICl+Aq (Boiillav, A ch (2 
34 ^5S) 

Dccoinp by tikah chlondes+Aq (Miahlo, 
A (h (i) 5 177 ) 

Very easily sol in liquid NTI-i (Franklin, 
\m C h J IS9S 20 S29 ) 

Not wholl\ insol in ileohol, cthci, orchloi- 
ofoiin (M _ 1 ep mil Ch 1884 ^7S ) 

Deeoin i_ ile ohol, 1000 g boiling 

ileohol docoinp ibout M5 g Ilg I 2 (Iran- 
e,e)iH, C R ]S9(), 121 890 ) 

Boiling ileohol eleeoinp Jlg^l to Hg ind 
Hgl which dissolves until 0 220 g llgU xre 
coat line d in 100 g ileohol (Irine,ois, C R 
IS9(), 121 SS9 ) 

Insol in eolel ether (l^iane^ois, J Ph irm 
1S97, f(>), 6 445 ) 

Insol in methylene iodide (Re tgers, / 
inorg 3 M5 ) 

Difhcultly sol in methyl acetate (Nau- 
mann, B 1909, 42 ^790 ) 

Phenol at 180° decomp it into Hg and Hgl 2 
until a state of equilibrium is reached with 
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2 75 g Hgl2 to 100 g phenol, above which 
point Hgl IS si sol (0 05 g in 100 g ) m 
phenol-Hgl2 mixture Decomp by cold 
anilme more lapidly than by hot Eqml- 
ibrium IS reached when 26 35 g Hgl2 are 
present to 100 g amhne at bpt of amhne 
Aniline contaimng more than 26 g Hgl2 to 
100 g dissolves Hgl in considerable quan- 
tity (Frangois, C C 1896, I, 470 ) 

SI sol m benzomtrile fNaumann, B 
1914,47 1369) 

SI sol m allyl mustard oil (Mathews, J 
phys Chem 1905, 9 647 ) 

Mercunc iodide, Hgl2 
So] m 150 (’) pts H 2 O (Wartz ) 

1 1 H2O at 17 5® dissolves 0 0403 g HgT2 
(Bourgom, A ch (6) 3 429 ) 

Sol m about 6500 pts H2O THager ) 
Accordmg to calculation from electrical 
conductivity of Hgl2-f Aq, Hgl2 is much less 
sol , 1 1 H2O dissolving only 0 5 mg Hgl2 at 
18° (Kohlrausch and Rose, Z phys Ch 12 
241 ) 

1 1 H2O dissolves 0 054 g Hgl2 at 22° 
(Rohland, Z anorg 1898, 15 412 ) 

1 1 H2O at 25® dissolves about 0 06 g 
(Morse, Z phys Ch 1902, 41 731 ) 

1 1 HiO at 18° dissolves 4 x 10"® mol 
(Abegg, Z Elektrochem 1903, 9 553 ) 
Solubihty in H 0 at 25° =0 00013 mol 
hter (Sherrill, Z phys Ch 1903, 43 735 ) 

) dissolves 0 4 mg Hgl2 at IS® 
h, Z phys Ch 1904, 60 356 ) 

) at IS® dissolves 0 2 to 0 4 mg 
(Kohlrausch, Z phys Ch 1908, 64 168 ) 

The yellow modification is always deposited 
from solution even in the pi esence of an ( \- 
cess of the red form (Gernez, C R 1901, 
136 1323) 

Sol in many acids, especially in HCI, ind 
HI+Aq Insol in HCaHaOi-h^q (Beithc- 
mot ) Scarcely sol in dil HNOi+ Vq 
Not attacked by cold H2SO4 dccoinp h\ 
hot (Ditte, A ch 1S79, (5) 17 124 ) 

Sat solution in H2SOi+Aq contains it 
critical temp (158 2°), 0 7% Hgl (Niggli 
Z anorg 1912, 76 1S2 ) 

Sol in hot (NH4) COa, fMl4)SO, (old 
NH4Ch NH4NO3, or ammonium sue cm it( -f- 
Aci ( Wittstein ) 

Sol in HgCl , Hg(N03) 01 llfriCjH.O,) + 
Aq Easil}- sol in Na2S203-l- \q h isil} s >1 
in soluble iodide s+Aq Mon sol in hot th m 
m cold Nal or KI+Aq When cone 1 mol 
KI in hot solution dissolves 1 mols Hgl , but 
a portion separates on cooling B il , Si I 
Mgl2, and Cal2 act in the same w ly i isiK 
sol m cold, more sol in hot ZnT2+Aq, 2 moK 
Hgl2 being dissolved to 1 mol Znli In NH4I 
H-Aq, 3 mols Hgl2 aie dissolved to 2 mols 
NH4I Abundantly sol m hot KCl, N iCl 
NH4C1+Aq, but separates out on cooling, ind 
the trace remaining may be pptd by HO, 
2 g KCl in solution dissolves 1 166 g HgU 
Sol in HgCb+Aq, and very easily sol m | 


alcoholic solution of HgCb (Boullay, A ch 
(2) 34 346 ) 


Solubility m MI+Aq at 25° 


Salt 

In 10 t(in of th< Holution 

MiIlimolH 

Milhmols Halt 

Nal 

4 12 

7 94 


6 22 

H S5 


9 45 

22 25 

KI 

1 27 

I Oi 


1 80 

3 90 


5 10 

10 34 


7 00 

15 54 


12 24 

25 19 

Cal2 

0 50 

0 51 


2 61 

2 52 


4 40 

i 6S 


4 58 

4 H4 


17 06 

17 99 

Srl2 

2 12 

2 54 


i 20 

i 55 


5 S2 

5 i9 


6 94 

(> OS 

Bal 

0 59 

0 '»0 


7 42 

7 IH 


S 9S 

<1 7H 


11 62 

15 OH 


(Herz and Paul, Z moig 19H, 82 HI ) 


Solubility of Hgl 4 K I in If O 


0 


KI 

Hi I 

s ill 1 pli 1 

50 9 

19 } 

KI 

44 4 

42 1 


?9 

4S 


37 4 

5i 6 

KM KHgC 

47 S 

52 () 

Kllgl, 

45 1 

52 2 


45 5 

51 2 

Kllgl no 

2() 7 

50 i 

KHglH Ilgl 

2() 6 

Vi t 

Hkl 

24 7 

to 2 


14 9 




I ( mj 


60 () 


KI 

40 

54 

KI-fKIIgl, 

39 6 

52 7 

Kllgl, 

40 

52 2 


40 2 

51 2 


49 4 

50 ^ 


44 7 

49 S 


44 

52 


31 4 

51 7 

KllgC, H 0 

29 1 

52 2 


(Dunmngham, Chem Soc 1914, 106 I(>S ) 
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Very sol in KSCN+Aq (Phihpp, Pogg 
1S()7, 131 93 ) 

Sol m 109 pta ci>st N‘a2S203+Aq 
(P^dtr and Ulm, M 1SS2, 3 197 ) 

hot CaCl2+Aq, less sol in 
BaCls, KCl and NaCl+Aq (Lea, Z anorg 
lS9i), 12 Ml 'I H . , S 

Solubility in normal Hg(N03)2+Aq = 
4S 0 g per litre (Morse, Z phys Ch 1902, 
41 7M ) 

Extreme ly sol in cold cone NH4Br+Aq 
(Groasmann, B 190^,36 1002) 
vSol m alkali sulphite b+Aq (Barth, Z 
ph>s Ch 1S92, 9 215 ) 

Sol m Ca(()Cl)2+Aq, sol m KOH+Aq 
(Mdse ns, A eh (1) 26 222 ) 

Sol in liquid SO2 (Walden and Cent- 
mrs^wd, C C 1902,1 M4 ) 

\(ry (iHilv sol m liquid NH3 (Franklin, 
Am V\i 1 1S9X, 20 S29 ) 

Sol in SCCI2, S2CI , SO2CI2, warm AsCh, 
PBrs, waim POOI3 (Walden, Z anorg 
19(H), 26 212 ) 

Kisily sol in XsBr-j 
1902, 29 ^71 ) 

Insol in liquid CO2 
< h 19()(>, 64 071 ) 

More sol in ileohol than in ICO 1 1 
HO (ontaining lOC^ of 90% ahohol dis- 
hol\ ( s 0 OS g Hgl 1 1 of ahohol of SO® B 
dissoh(s 2S51 g Ugl , I 1 ibsolutc alcohol 
dissoI\(s 1 1 S() ^ Ilgl (Bouigoin, A <h 
{(>) 3 12<) ) 

Sol in 1 iO pts (old, and 15 pts hot 90% 
ih oliol dr ig( I ) 

100 pts ibsolut( nuth\l ihohol dissolve 
{ H> pts It 19 )"* 100 pts ibsolutf ethyl 

iholiol dissohf 2 09 {)ts it 19 5° (ele 
Hi UN n / pliN s ( h 10 7s 1 ) 

OOOSIJ pt IS sol in I pt ileoliol it 15° 
((lUitni ind ( hup\ ( H 1S90, 111 
td7 I 


(Walden, Z anorg 
(Buchner, Z phys 


100 g iiKthNl il( oliol dissohe i7 g Hgl 
it 19° ( tin I al< ohol 1 S(> g propyl ahohol, 
12) g isohutvl ihohol, at 22 5°, 0 51 g 
( I iinofi i< N\ I )iss( 1 1 1894 ) 

\t 1 ) 20 100 g iii(th\I ihohol dissolvi 
iJi f. Hgl (th\l ihohol 1 12 g , pio])yl 
il( oliol 0 S2() g (Kolilind, / inoig 1S9S, 
16 112 ) 


Solubilil N ol Hgl in ( t liN 1 ih oliol I \(j it 25° 
\ g il< oliol in 100 g ih ohol { \(i 
Hgl inilliinols Hgl in 100 (( oi the 
solut ion 


\ 


lUI 

Sl» f.r 

190 


i SI) 

0 SOi25 

9 ) 

S2 

2 )(> 

0 so<r)() 

92 

i i 

1 92 

0 SI 5 it) 

M) 

7t 

1 is 

0 S299t) 

7S 

7 ) 

0 9i5 

0 Sl()51 

t)7 

(.5 1 

0 15 

0 S7214 


(Her/ inelKnoeh, / uioig 1905,46 206) 


Solubility of Hgl2 m methyl alcohol +Aq at 
25° 

P=g alcohol m 100 g alcohol +Aq 
HgU— miUimols Hgl2 in 10 cc of the 
solution 


P 

Hgla 

Sp gr 

0 

0 0013 


47 06 

0 0098 

0 9187 

64 00 

0 0347 

0 8834 

78 05 

0 0981 

0 8519 

100 

0 571 

0 8155 


(Herz and Anders, Z anorg 1907, 62 165 ) 


Solubihty of HgU in ethyl alcohol +Aq at 25° 

P=g alcohol in 100 g alcohol+Aci 
Hgl2=milhmols Hgl2 m 10 cc of the solu- 
tion 


P 

Hgla 

Sp gr 

70 01 

0 061 

0 8636 

100 

0 386 

0 8032 


(Her/ and Anders, Z anorg 1907, 52 170 ) 


At 15°, 1 pt by weight is sol m — 

2isn H 2 O 

^0 8 pts methyl alcohol of sp gr at 0 7990 
70 i “ eth>l “ “ “ 0 8100 

121 0 propyl 0 8160 

(Rohlanel, / irieag 1S99, 18 52S ) 


Solubility of Hgl in rnixtuies of methyl and 
ethyl iheiheil at 25° 


I* = % methyl ahohol in the mixtuies 
Ilgl =g Itgl in lOeern eit the solution 
S25°d°— Sp gi of tin sit solution 


I 

llkl 

SJ,/I 

0 

0 ISO 

0 SO is 

1 i7 

0 19i 

0 S()i<) 

It) I 

0 20 s 

0 SOlO 

11 02 

0 2i2 

0 S()77 

so t)<) 

0 2S9 

0 SI il 

SI 77 

0 291) 

0 SI 40 

<)1 25 

0 2<)S 

0 S14() 

JOO 

0 ilt) 

0 SI 50 


(Hciz anel Kuhn, Z iiujig 190S, 68 104 ) 
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Solubility m mixtures of methyl and propyl 
alcohol at 25® 


propyl alcohol m the solvent 
G»g Hgl 2 m 10 ccm of the solution 
S-Sp gr of the sat solution 


p 

G 

S 25®/4° 

0 

0 316 

0 8156 

23 8 

0 304 

0 8155 

91 8 

0 169 

0 8101 

93 75 

0 167 

0 8110 

96 6 

0 153 

0 8108 

100 

0 142 

0 8116 


(Herz and Kuhn, Z anorg 1908, 60 158 ) 


Solubihty m mixtures of propyl and ethyl 
alcohol at 25° 


P= % propyl alcohol m the solvent 
G=g Sgl 2 m 10 ccm of the solution 
gr of the sab solution 


P 

G 

S 25«/4® 

0 

0 180 

0 8038 

8 1 

0 173 

0 8036(?) 

17 85 

0 165 

0 8043 

56 6 

0 156 

0 8075 

91 2 

0 152 

0 8099 

95 2 

0 144 

0 8108 

100 

0 142 

0 8116 


(Herz and Kuhn, Z anorg 1908, 60 161 ) 


Solubihty m 100 pts amyl alcohol equals 
0 66 pts at 13° 

3 66 “ “ 71° 

5 30 '' 100° 

9 57 133 5° 

(Laszcynski, B 1894, 27 2287 ) 

Sp gr at 16°/4° of Hgl 2 +alcohol contain- 
mg 18358% Hgl =0 80718, containing 
17119% =0 80597 (Schonrock, Z phys 
Ch 1893, 11 770 ) 

Somewhat sol in ether Sol in 77 pts 
ether (Saladin) Sol in 60 pts ether 
(Hager ) 

Sol in cold ether (Francois, J Pharm 
1897, (6) 6 445 ) 

Very d sol m anhydrous ether (Hampe ) 
0 62 pt is sol m 100 pts ether at 0° 

0 97 pt is sol m 100 pts ether at 36° 
(Laszcynski, B 1894, 27 2286 ) 

Solubility m ether =0 3% at ord temp 
(Marsh, Cnem Soc 1910, 97 2299 ) 

Nearly msol m ether (Dunnmgham, 
Chem Soc 1914, 105 368 ) 

Data are given on the system Hgl 2 +KI+ 
ether (Dunnmgham ) 

Solubihty at 23° in chloroform =0 071%, 
m ether = 0551%, m acetone = 2 005% in 
ethyl alcohol =2%, in methyl alcohol = 
3 975%, m benzene=0 247% (Beckmann 
and Stock, Z phys Ch 1895, 17 130 ) 


Solubihty in organic solvents at t° 


Solvent t 


100 g of the 
solvent dissolve 
g Hgl2 


Chloroform 
Tetrachlormethane 
Ethylene dichloride 
Isobutyl chlonde 
Ethyl bronude 
Methyl alcohol 
Ethyl alcohol 
ropyl alcohol 
utyl alcohol 
Methyl formate 
Ethyl formate 
Methyl acetate 
Ether 
Acetone 
Acetal 


61 

75 

85 5 
69 
38 
66 
78 
81 

ca 1(X) 
36-38 
52-55 
56-59 
35 
56 

ca 100 


0 163 

0 094 

1 200 
0 328 

0 773 
6 512 
4 325 
2 266 
2 433 

1 166 
2 150 

2 500 
0 470 

3 249 
2 000 


Chloral 


96 


Epichlorhydrm 
Hexane 
Benzene 
Ethyl acetate 


ca 100 
67 
80 

7^78 


6 113 
0 072 
0 825 
4 200 


(Sulc, Z anorg 1900, 26 402 ) 


Solubihty m organic solvents at 18-20° 
100 g chloroform dissolve 0 040 g Hgl 2 
100 g tetrachlormethane dissolve 0 006 g 
Hgl2 

100 g bromoform dissolve 0 486 g Hgl 2 
100 g ethyl broimde dissolve 0 643 g 
Hgl2 

100 g ethyl iodide dissolve 2 041 g Hgl 2 
100 g ethylene dibromide dissolve 0 748 g 
HgU 

(Sulc, Z anorg 1900, 26 401 ) 


1 pt ethylene bromide dissolves 0 00553 
pts Hgl 2 at 15° (Gautier and Charpy, C H 
1890, 111 647 ) 

100 pts methylene iodide CH I dissolve 
2 5 pts Hgl 2 at 15°, 16 6 pts at 100°, and 5H 
pts at 180° (Retgers, Z anorg 3 252 ) 

1 1 sat solution in CCL at 15° contains 
0 170 g Hgl 2 (Dawson, Chem Soc 1909, 
96 874) 

Sol in 340 pts glycerine (h iirle>, Monit 
Scient (3) 9 685 ) 

100 pts acetone dissolve 2 09 pts Hgl it 
25° (Krug and M’llroy, J \n il Ch 6 
84) 

Sol in acetone and in me thyl il (hidmann, 
C C 1899, II, 1014 ) 

Solubility in 100 pts acetone equals 

2 83 pts HgC at — 1° 

3 36 ‘‘ 1S° 

4 73 “ “ “ 40° 

6 07 “ 5S"’ 

(Laszczynski, B 1894, 27 2287 ) 

100 g methyl acetate solution, sat at 18°, 
contain 1 10 g Hgl 2 (Bezold, Dissert 

1906 ) 
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100 g boihng methyl acetate slowly dis- 
solve 2 3 g Hgl 2 (Schroeder and Sterner, 
J pr 1909, (2) 79 49 ) 


Solubility in ethyl acetate at t° 


Pts sol in 100 pts 
ethyl acetate 

t® 

1 49 

— 2 

1 56 

-1-17 5 

1 64 

21 

2 53 

40 

3 19 

55 

4 31 

76 


(Laszczynski, B 1894, 27 2286 ) 


100 g ethyl acetate anhydrous, or sat 
with II 2 O at 18°, dissolve at 18°, 14 70 g 
Hgl 2 Solubility increases somewhat with 
temp (Hamers, Dissert 1906) 


Solubility of Hgl 2 in ethyl acetate +Aq at 25° 

P=g ethyl acetate m 100 g ethyl acetate 

+ ^.q 

Hgl 2 -milhmols Hgl 2 in 10 cc of the 
solution 


1 

IT^T 

gr 

4 39 

0 0028 

0 9973 

96 76 

0 412 

0 9063 

100 

0 241 

0 9011 


(Herz and Anders, Z anorg 1907, 52 172 ) 


1 pt IS sol in GS 03 pts ethyl acetate at 18° 
(N uun inn, B 1910, 43 316 ) 

Solubility m di( thvl oxalate is 12 5% at 
bpt irid 2 at 100° (Uemders, Z phys 
Ch 1000, 32 507 ) 


Solubility in CS 2 at t° 


1 

lUO pts sat solution 
(ontampis It 4 ,l 2 

—10 

0 107 

— 5 

0 141 

0 

0 173 

+ 5 

0 207 

10 

0 239 

15 

0 271 

20 

0 320 

25 

0 382 

30 

0 445 


Solubihty m CS 2 

100 g of the sat solution contain at 
—86 5° —93° —116° 

0 024 0 023 0 017g Hgla 

(Arctowski, Z anorg 1896, 11 274 ) 

0 0028 pt IS sol in 1 pt CS 2 at 15° (Gau- 
tier and Charpy, C R 1890, 111 647 ) 

1 1 sat solution m CS 2 at 15° contains 
3127 g Hgl 2 (Dawson, Chem Soc 1909, 
96 874) 

Very sol m hquid methylannne (Gibbs, 
J Am Chem Soc 1906, 28 1419 ) 
Abundantly sol m methylamme fFitz- 
gerald, J phys Chem 1912, 16 633 ) 
Somewhat sol m allyl mustard oil (Math- 
ews, J phys Chem 1905 9 647 ) 

Sol m Sb(CH 3 ) 4 l+Aq - 

Very si sol m Na citrate+Aq (SpiUer ) 

1 pt CeHe dissolves 0 00217 pts Hgl 2 at 
15° (Gautier and Charpy, C R 1890, 111 


Solubihty m 100 pts benzene equals 
0 22 pts at 15° 

0 88 60° 

0 95 '' 65° 

1 24 '' 84° 

(Laszcz 3 mski, B 1894, 27 2284 ) 

1 1 CeHe dissolves 0 00493 mol Hgl 2 at 
25° (Sherrill, Z phys Ch 1903, 43 735 ) 
100 g boiling phenol dissolve 10 g Hgl 2 
fFran^oiSj C R 1895, 121 769 ) 

SI sol in phenol '^ith 20% H 2 O Not very 
sol in acetic acid at 119°, m amyl acetate at 
133°, m amyl bromide at 119° Rather sol 
m diethyl oxalate at 186°, m ethylene brom- 
ide at 131°, in amyl alcohol at 137°, in amyl 
iodide at 150°, in CHBrs at 151°, m lodo- 
benzol at 190°, m oil of turpentine at 160° 
Very sol in benzaldehyde at 179°, in methyl- 
ene iodide at 182° (Remders, Z phys Ch 
1900,32 506) 

1000 pts oil of bitter almonds dissolve 4 
pts Hglj at ord temp , 1000 pts olive oil, 
4 pts , 1000 pts poppy oil, 10 pts , 1000 pts 
nut oil, 15 pts , 1000 pts castor oil, 20 pts , 
1000 pts lard oil, 4 5 pts , 1000 pts vaselme, 
2 5 pts , 1000 pts benzene, 4 pts Sol in 
phenol (Mehn, Pharm J 3 327, B 19 8 

R) 


Solubility in aniline 
S=Temp of solidification 


Mols 
per 100 

fe 

Molta 
per 100 

s 

Mols 
per 100 

b 

5 9 

12° 

19 9 

48 5° 

33 0 

128° 

8 2 

22 5 

25 8 

53 5 

35 6 

140 

10 3 

29 

29 3 

105 

37 5 

147 

14 9 

41 5 

31 7 

122 

39 2 

156 

16 6 

45 

32 4 

( 65 ) 




(Arctowski, Z anorg 1894, 6 267 ) 


(Staronka, Anz Ak Wiss Krakau, 1910 372 ) 
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Solubility of Hgl 2 m anilme at t° 



g Hgla 

Solid phase 

t® 

per 100 g 


aniline 


—6 5 

23 35 

Hgl, 2CW6NH! 

+0 4 

28 69 

17 8 

42 85 


21 1 

47 55 

tt 

26 9 

55 47 


30 1 

62 05 


36 2 

75 80 


42 9 

96 49 

(C 

46 8* 

“ +Hgl 2 (red) 

48 8 

128 1 

Hgls(red) 

63 6 

163 8 

{( 

70 82 

184 1 

tt 

76 2 

201 6 

tt 

95 9 

246 7 

tt 

108 * 
116 7 

281 8 

Hgl 2 (red)+Hgl 2 (yellow) 

Hgl 2 (yellow) 

137 2 

285 2 

tt 

181 1 

279 

tt 

199 1 

863 2 

it 


♦Transition point 

(Pearce and Fry, J phys Ch 1914, 18 667 ) 


Very sol m boiling alcoholic solution of 
aniline (Vohl, Dissert 1871 ) 

Abundantly sol in hot benzonitnle and 
other aromatic mtnles (Werner, Z anorg 
1897, 16 7 ) 

Sol m benzomtnle (0 98 g m 100 g at 
18°) 20 tunes more sol by addition of 

5 g KI to 100 cc benzomtnle (Naumann, 
B 1914, 47 1375 ) 

Sol m pyridme (Naumann, B 1904, 37 
4609) 


Solubihty of Hgl 2 m pyridine 
S=temp of sohdification 


Mols 
per 100 

s 

Mols 
per 100 

s 

Mols 
per 100 

s 

5 

10° 

34 6 

107° 

51 3 

93 5° 

9 8 

42 5 

38 0 

103 

51 6 

96 

15 14 

66 5 

43 0 

97 

52 7 

108 

19 3 

83 

46 7 

88 5 

53 2 

109 

26 3 

102 5 

48 5 

89 

55 4 

122 

29 6 

107 

50 6 

89 

57 9 

135 


(Staronka, Anz Ak Wiss Krakau, 1910 
372) 


Sp gr at 16°/4° of Hgl 2 +pyndme con- 
taining 10 43% Hgl 2 = 1 1482, contammg 
7 99% = 1 1053 (Schonrock, Z phys Ch 
1893, 11 770 ) 


Solubility of Hgl 2 in qumohne 


S = temp of sohdification 


Mols 
per 100 

s 

Mols 
per 100 

s 

Mols 
per 100 

s 

4 7 

100° 

29 8 

151° 

43 0 

165° 

9 1 

115 5 

31 4 

153 

46 1 

167 

13 2 

133 5 

35 4 

156 

48 8 

170 

23 1 

138 

37 7 

160 

49 5 

169 5 

26 7 

145 

41 6 

165 

54 4 

166 5 


(Staronka, Anz Ak Wiss Krakau, 1910 372 ) 


Mol weight determmed in p3n-idme, 
methyl- and ethyl-sulphide (Werner, Z 
anorg 1897, 16 20 ) 

More or less sol at high temp in petroleum 
(bpt 160-230°), bromnaphthalene, pyndine, 
tohudme and amyl alcohol (Remders, Z 
phys Ch 1900, 32 503 ) 

Yellow modi^cation 

100 g of sat solution in acetone at 25° con- 
tain 3 0 g Hgl 2 (Remders, Z phys Ch 
1900,32 514) 

Red modification 

Solubihty m alcohol equals 

0 717-0 724 g m 100 g solution at 0° 

1 044-1 084 g » “ 25° 

2 10-2 20 g '' 50° 

(Remders, Z phys Ch 1900, 32 522 ) 

100 g of sat solution in acetone at 25° 
contam 1 95 g Hgl 2 (Remders, Z phys 
Ch 1900,32 514) 

Hgl 2 18 moderately sol in abs alcohol at 
its b -pt The solution has a decided >ellow 
color On cooling, yellow crystals separate 
out They soon change to the red modifica- 
tion 

Readily sol in hot amvl alcohol Yellow 
crystals separate from the solution when 
cooled 

Readily sol m illyl alcohol, foiming a 
yellow solution, from which yellow crystals 
separate on cooling 

SI sol m acetone, giving a yellow solution 
On coolmg yellow plates scparito from the 
solution and lapidly turn red 

Sol m phenol at 150° C Solution h is yel- 
low color and yellow crystals s( p ii it( out 
on coolmg 

Readily sol m boiling bon/( no S itui itcd 
solution IS yellow The yellow lodidi sep- 
arates out on cooling, md change s i ipidly 
to the red 

Sol m toluene giving yellow solution, fiom 
which yellow crystals sepiriti on cooling 
They rapidly change to red 
Readily sol m naphth ilene at temp< i atui cs 
above its transition point Solution is yellow 
and on coolmg yellow crystals separate out 
Readily sol in hot pseudo-cumene giving 
a yellow solution On cooling gives yellow 
crystals 

Readily sol m ethyl iodide giving very 
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yellow solution, from which yellow crystals 
separate on cooling, which change to red 
rapidly 

Only si sol in ethyl bromide, giving yellow 
solution from which yellow crystals separate 
on coohng, which change rather slowly to 
the red 

Sparingly sol m isopropyl bromide 
Moderately sol in isobutyl bromide, givmg 
a piok solution from which yellow crystals 
separate on coohng, which change slowly to 
red 

SI sol m ethyhdene chloride On sudden 
coolmg at 18® the iodide crystaUizes out in 
yellow plates, which quickly change to red 
Sparingly sol m propyl chloride, giving a 
pmk solution, from which yellow crystals 
separate on coolmg 

Readily sol in ethyl cyamde, givmg a 
yellow solution On coohng vellow crystals 
separate and rapidly change to red 
Moderately sol m benzene cyamde, giving 
a deep yellow solution On sudden coo^g 
the solution deposits yellow crystals, which 
rapidly turn red 

Rapidly sol in benzoic acid at high tem- 
peratures 

Spaiingly sol in ethyl acetate, givmg 
yellow solution 
Sol in ethyl propionate 
Very sol in ethyl butyrate, givmg a yellow 
solution On cooling the iodide crystallized 
fiom the solution 
SI sol in ethyl isobutyrate 
Readily sol m methyl salicylate, givmg 
a yellow solution 

Spaiingly sol in phenyl salicylate, giving 
yellow solution On coolmg yellow crystals 
separate out, which gradually change to red 
(Kastle, Am Ch J 1S99, 22 474 ) 

Mercuromercuric iodide, Hg4l6 = Hgl2, 
2LIgr2 

Insol in II2O or alcohol P irtially sol m 
KI + Aq, m hot NaCl, and NH4C14-Aq, and 
m hot IK l+Aq, though very slowly (Boul- 
lay, A (h (2) 34 345 

Mercury /;^riodide, Hgh 
Sol in KI-fAq D( comp by cold H2O or 
ahohol (Joigonsdi, J pi (2) 2 347) 

Mercuric hydrogen iodide (lodomercuric 
acid), HI, lIgr2 = HHgl3 
Ciystilliscs from IIl+Aq (Boullay ) 
Exsily dccoinp (Neumann, M 10 236 ) 
^HgU, 2111+1120 (Francois, Dissert 
1901 ) 

Mercuric mckel iodide, Hgr2, N1I2+6H2O 
Sol in alcohol, ether, and acetone, not 
decomp by H2O (Dobroserdoff, C C 1901, 
II 132 ) 

2 Hgl2, N1I2 +6H2O Hydroscopic, decomp 
by H2O , sol m acetone and ether (Dobroser- 
doff, C C 1901, II 332 ) 


Mercim^ potassium iodide, HgU, KI+ 

Dehquescent (v Bonsdorff) Permanent, 
decomp by H2O mto 2KI, Hgl2, and Hgl2 
(Boullay), sol m alcohol, ether, and cone 
HC2H8O2, but decomp by other acids (Ber- 
themot, J Phann 14 186) Sp gr of sat 
solution m H2O = 2 4 to 3 1 

+H2O Sol m H2O with decomp Can 
be cryst from alcohol Very si sol in dry 
ether Very sol m wet ether (Marsh, Chem 
Soc 1910, 97 2297 ) 

HgU, 2KI Sol m HoO (Thomsen and 
Bloxam, Chem Soc 41 379 ) 

Sat solution of ICI+Hgl2 m H2O at 22 9° 
contains 8 66% K, 22 49% Hg and 52 48% I, 
correspondmg to 0 22 mol K, 0 11 mol Hg 
and 0 45 mol I (Dubom, C R 1905, 141 
385 ) 

Sp gr at 16° /4® of aqueous solution con- 
tammg 12 2875% salt -1 10148, contaimng 
12 2371 % = 1 1038, contammg 7 9843 % = 

I 06491 (Schonrock, Z phys Ch 1893, 11 
782) 

Sol in methyl acetate (Bezold, Dissert 
1906) 

Sol m ethyl acetate (Alexander, Disseit 
1899 , Hamers, Dissert 1906 ) 

Sol m acetone (Eidmann, C C 1899, 

II 1014, Naumann, B 1904, 37 4328 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

+2H2O Sol m alcohol, ether and acetone, 
decomp by H2O (Pawlow, C C 1901, I 
363 ) 

Solubility determmations show that KHgla 
and KHgl3+H20 are the only double salts 
formed at 20°-30° See Hgl2+KI under 
Hgl2 (Dunmngham, Chem Soc 1914, 106 
368) 


Mercuric rubidium iodide, Hgl , Rbl 
Sol in alcohol, decomp by H 0 
HgU, 2RbI Very easily sol in H2O 
(Giossmann, B 1904,37 1258) 

Very sol m acetic acid and alcohol, decomp 
by H2O Stable m aq solution m the pres- 
ence of an excess of Rbl (Erdmann, Arch 
Pharm 1894,232 30) 

Mercuric silver iodide, Hglo, 2AgI 
(Wegelius and Kilpi, Z anorg 1909, 61 
416) 

Mercuric sodium iodide, Hgl2, Nal 
Dehquescent, and decomp by much H2O 
(v BonsdorfiF, Pogg 17 266 ) 

Sol in alcohol, decomp by H 0 
Hgl 2, 2NaI Deliquescent, sol m H2O and 
alcohol (Boullay ) 

Sat solution of Nal+HgU in H2O at 
2475° contams 4 59% Na, 25% Hg, and 
58 25% I, corresponding to 0 20 mol Na, 
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0 12 mol Hg, and 0 45 mol I (Dubom, C R 

1905, 141 385 ) ^ 

+4HoO Extremely deliquescent (Du- 
bom, C R 1906, 143 314 ) 

Mercunc strontium iodide, Hgla, Srl2 (^) 

Sol in H O withoufc decomp (BoiiHay ) 
+SH2O As Ca salt (Dubom, C R 

1906, 142 573 ) 

2Hgl2, Srl2 (0 Decomp by much H2O 
mto sol Hgl2, Srl2 and msol Hgl2 (Boul- 
lay ) 

Mercunc thonum iodide, 5Hgl2, TI1I4+ 
I8H2O 

Very deliquescent Easily decomp by 
H2O (Dubom, A ch 1909, (8) 16 282 ) 
5Hgl2, 2Thl4+21H20 (Dubom ) 

2Hgl2, Tlil4-f 12H2O (Dubom ) 

Mercunc zmc iodide 

Deliquescent Decomp by H2O (v 
Bonsdorff ) 

Mercunc iodide ammoma, Hgl2, 2NH8 
Decomp by NHs givmg NHgal and NH4I 
(Francois, C R 1900, 130 333 ) 

Stable only m the presence of excess of 
ammoma Gives off NHs m the air (Fran- 
gois J Pharm 1897, (6) 5 388, C C 1897, 


Mercunc iodide hydrazme, Hgl2, N2H4 
Decomp by H2O fHofmann and Mar- 
burg, A 1899, 306 215 ) 

Mercunc iodide rubidium bromide, 

Hgli, 2RbBr 
Decomp by H2O 

Sol in alcohol without decomp (Gros- 
mann, B 1903, 36 1603 ) 

Mercunc iodide silver chlonde, Hgl2, 2AgCl 
Insol m H2O (Lea, Sill Am J (3) 7 
34) 

Mercury lodoantimomde, Hg3Sb42Hgl2 
Sol in HNO3 aqua regia and hot H2SO4, 
msol m HCl (Granger, C R 1901, 132 
1116) 

Mercury mtnde, HgaNs 
Gradually decomp by H2O Decomp by 
cone HNO3, or HCl+Aq (Hirzel, J B 
1862 419 ) 

Not attacked by cold, but decomp by hot 
dll H2SO4 
Sol m acids -fAq 

Sol m ammomacal solutions of ammomum 
salts 

Insol m excess of KNHs (Franklm, Z 
anorg 1905, 46 18 ) 

Sol m ammoma solutions of ammomum 
salts and m aq acid solutions 


Very explosive (Frankhn, J Am Chem 
Soc 1905, 27 835 ) 

HgNs 

See Mercurous azoimide 
HgNs 

See Mercunc azoumde 

Mercurous oxide, HgaO 
Insol m H2O Insol m dil HCl or HNO3 
-j-Aq Sol m warm cone HC2H802+Aq 
Sd m 150,000 pts H2O (Bhaduri Z 
anorg 1897, 13 410 ) 

Decomp by H2O or weak bases (Rose), 
(NH4)2C08+Aq (Wittstem), KNOs+Aq 
(Rose), KI+Aq (Berthemot), or cone 
NH4C1+Aq (Pagenstecher) mto HgO and 
Hg, or HgCL, etc 

SI decomp by alkali chlorides +Aq with 
formation of HgCL, which dissolves 
(Miahle ) 

SI sol m alkali cyamdes+Aq (Jahn) 
Insol m KOH, and NaOH-f Aq 
Insol m liqmd NH3 (Franldm, Am Ch 
J 1898, 20 829 ) 

Insol in alcohol and ether 

Mercunc oxide, HgO 

Sol m 20,000 to 30,000 pts H2O (Bineau, 
C R 41 509 ) 

Sol m 200,000 pts H2O (Wallace, Ch 
Gaz 1868 345) 

Ordinary coarse HgO is sol in H O to 
the extent of 50 mg per 1 at 25®, but when 
finely powdered the solubility increases to 
150 mg per 1 (Hulett, Z phys Ch 1901, 
37 406) 

Red modification is — 

Sol m 19,500 pts H 0 at 25°, m 2,600 pts 
H2O at 100® (Schick, Z phys C h 1903, 
42 172) 

I 1 1 H2O dissolves 50 mg i((l niodifK ation 
of HgO at 25° (Ifuktt, Z ph>s Ch 1901, 
37 406) 

Yellow modification is — 

Sol in 19,300 pts H O at 25° in 2100 j)ts 
at 100® (Schick, Z phys Ch 1903, 42 
172 ) 

Sol in acids Insol in HjPOi or Hj \s()4-f 
Aq (Haack, A 262 190 ) 

Scarcely attar kod })y II C 04-f Arj (Mil- 
lon, A ch (3) 18 352 ) 


Solubility of HgO 111 Ilk it 25° 


Hg = g -atoms Hg in 1 1 of the solution 


HP nonnal 

11^. 

0 12 

0 01258 

0 24 

0 0247 

0 57 

0 0629 

1 11 

0 1168 

2 17 

0 2586 


(Jaeger, Z anorg 1901, 27 26 ) 
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Solubility of HgO in HE is decreased by the i 
addition of KF, which proves the non- 
existence of complex fluondes (Jaeger ) 

Insol in H 3 ASO 4 , H 8 PO 4 and m primary 
and secondary alkali salts of these acids 
(Haack, A 1891, 262 190 ) 

Sol in hot NH 4 CH-Aq, less in NH4NO3+ 
Aq (Brett ) 

Insol m KOH, or NaOH+Aq 
Decomp by alkali chlorides +Aq mto 
HgCL, which dissolves (Miahle, A ch 
(3) 6 177 ) 

Sol m Fe(N08)s, and Bi(N 03 ) 8 +Aq with 
pptn of oxides SolinKI+Aq (Persoz ) 
Very sol m acid sulphites +Aq (Barth, 
Z phys Ch 1892, 9 192 ) 

Completely sol m cone CaCL, BaCL, 
MgCb, and SrCb+Aq (Andr 6 , C R 1887, 
104 431) 

Solubihty m Ag salts +Aq 100 g Ag 2 S 04 
m aqueous solution dissolve 13 g HgO 
ubility m AgNOs+Aq is 15 6 100, 


(Fmci, 


Sol- 
m Ag 
Gazz 


acetate +Aq is 1 137 100 
ch It 1911, 41 (2) 545 ) 

Much less sol m KCl and NaCl*j-Aq 
than m H 2 O (Schoch ) 

Sol in U(N 08 ) 3 , A 1 (N 03)3 and Fe(N 08 ) 3 + 
Aq (Mmlhe, A ch 1902, (7) 27 373 ) 




(Franklin, Z anorg 
(Gore, Am Ch J 
(Franklin, Am Ch 


ery si sol in cold Hg(CN) 2 +Aq, abun- 
dantly sol at 75® with evolution of HCN 
(Barthe, J Pharm 1896, ( 6 ) 3 183 ) 

Sol m cold or hot alcohohc NH4SCN m 
large amounts (Fleischer, A 1875, 179 
225) 

Completely sol in KI+Aq (Jehn, Arch 
Pharm 1873,201 97 ) 

Solubility of red or yellow modification in 
N/50 KCl+Aq is about 25% greater than 
m pure H 2 O (Schick, Z phys Ch 1903, 42 
168) 

Insol in liquid HF 
1905,46 2) 

Insol in liquid NHs 
1898, 20 829 ) 

Insol m liquid NH 3 
J 1898y 20 S29 ) 

Sol m alcoholic solution of hydioxylamme 
hydrobromido below 0° (Adams, Am Ch 
J 1902, 28 21b) 

Insol in dcohol 

Sol in tiichloi acetic acid+Aq (Brand, 
J pr 1913, (2) 88 342 ) 

Insol in acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Insol in acetone (Naumann, B 1904, 

37 4329) 

When fleshly ppfcd , is msol in acetone + 
Aq even on warming, but easily sol if liquid 
IS made alkaline by NaOH Insol m aceto- 
phenone even after long warming at 100 ® 
Sol in acetaldehyde and much H 2 O and a 
little NaOH (Auld and Hantzsch, B 1905, 

38 2680) ^ 

Sol in formamide (Fischer, Arch Pharm 
1894, 232 329 ) ^ ^ 1 

Very sol m ethylene diamine For 1 mol 


HgO, 7~10 mols ethylene diamine are neces- 
sary (Traube and Lowe, B 1914, 47 1910 ) 
Easily sol m benzamide (Dessaignes, 
ch 1852, (3) 34 146 ) 

When freshly pptd , is sol in picnc acid 4- 
Aq (Varet, C R 1894, 119 560 ) 

Sol m alkaline solution of phenol disul- 
phomc acid (Lumi 6 re and Chevrotier, C R 
1901, 132 145) 

Sol m nucleic acid+Aq when freshly 
pptd (Schweekerath, Pat 1899 ) 

Sol m gum arable +Aq (Peschier, J 

Pharm 1896, ( 6 ) 3 509 ) 

Mercunc oxybronude, HgBr 2 , HgO 
(Andr4, A ch ( 6 ) 3 123 ) 

HgBra, 2 HgO (Andr4 ) 

HgBro, 3HgO (a) Yellow Insol m cold, 
si sol m hot H 2 O Easily sol m alcohol 
(Lowig ) 

( 6 ) Brown Insol m alcohol (Rammels- 
berg, Pogg 66 248 ) 

HgBra, 4HgO (Andre ) 

Insol in ord solvents Decomp by al- 
kalies and acids (Fischer and von Warten- 
burg,Ch Z 1902,26 894) 

2 HgBr 2 , 7 HgO Readily decomp by acids 
and alkalies (Fischer ahei von Wartenburg ) 


Mercurous oxychloride, Hg 20 , 2 HgCl 
Mm Eglesiomte 

Decomp by hot HCl and by HNO 3 
(Moses, Am J Sci, 1903, (4) 16 253 ) 

Mercunc oxychlonde, 

HgO, HgCL Less sol than HgCb, but 
not isolated (Thummel ) Decomp by 
cold H 2 O (Andr 6 , A ch ( 6 ) 3 118 ) 

HgO, 2 HgCl 2 Decomp warm H 2 O or 
cold alcohol mto 2 HgO, HgCL (Thummel, 
Arch Pharm (3) 27 589 ) 

Decomp by H 2 O Not decomp by al- 
cohol (^ctowski, Z anorg 1895, 9 178 ) 
2 HgO, HgCL Pwo niodificab otis 
A Red Insol m H O, deoomp by alkali 
carbonates, or chlorides +Aq into 4HgO, 
HgCb 

Acted upon by cold alkali carbonates and 
alkali chlorides 4- Aq (Schoch, Am Ch J 
1903, 29 335 ) 

Not decomp byHiOatoid temp (Tnum- 
mel ) 

Very si sol in cold, completely sol in 
hot H 2 O (Haack, A 1891, 262 189 ) 

A small amt of HNO3 converts it into a 
white powder, more HNO3 dissolves it 
(Haack, A 1891, 262 189 ) , , , , , 

B Black Not decomp by alkali chlorides, 
or carbonates +Aq (Thummel ) 

Not affected by boiling alkali carbonates 
or alkah chlorides +Aq (Schoch, Am Ch 
J 1901, 29 335 ) , , , , 

Insol in cold and hot H 2 O and alcohol 
Sol in acid (Van Nest, Dissert 1909 ) 
Not changed by H 2 O (Blaas, Miner 
Mitt (2) 2 177) 
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Sol m HNOs or HCl+Aq (Blaas ) 

Not changed by alcohol (Blaas ) 

+HB.iO (Ray, A 1901, 816 256 ) 

3HgO, HgCDL Decomp by warm HjO 
(Thummel ) 

Not attacked bv cold H2O (Andr4 ) 

Ppt (Tarugi, Gazz ch it 1901, 31 313 ) 
Decomp by H2O Not decomp by al- 
cohol (Arctow^, Z anorg 1895, 9 178 ) 
Three modifications 
a Prisms Decomp by boilmg H2O 
b Bnck-red, amorphous 
c Yellow plates 

(Schoch, Am Ch J 1903, 29 337 ) 
Yellow phtes 

Decomp bv hot H2O, Na2C08 or NaOH-f 
Aq Sol in KHCOs+Aq Insol m cold dil 
HNO3 (Tarugi ) 

4HgO, HgCb Decomp by H2O Not 
decomp by alcohol (Arctowski, Z anorg 
1895,9 178) 

Two modificahcyns 
A Yellow plates 

Easily sol m acids Insol m alcohol and 
ether Decomp by KOH (Dukelski, Z 
anorg 1906, 49 336 ) 

B Brown, amorphous 
Easily sol m acids Decomp by KOH 
Insol m alcohol and ether (Dukelski, 
Z anorg 1906,49 336) 

TTrrni^ (MiUon) 

1st (Thummel ) 

I2 Does not exist (T ) 
tsol in cold H2O (Roucher, A. 
353) 

Does not exist (T ) 

7HgO, 4HgCl2 (Roucher ) 

Does not exist (T ) 

Mercuromercunc oxychlonde, Hg20Cl 
Mm Terlvnguaite 
Decomp by HCl and HNOs 
Slowly decomp by cold acetic acid when 
powdered (Hillebrand and Schaller, J 
Am Chem Soc 1907,29 1190) 

Mercunc strontiiun oxychlonde, HgO, SrCh 
-I-6H2O 

Decomp by H2O (Andr^, C R 104 431 ) 

Mercuric oxyfluonde, HgO, HgF2+H20 
Decomp by H2O Sol in dil HNOs+Aq 
(Finkener ) 

Mercunc oxyiodide, 3HgO, Hgl2 
Decomp byHsO Sol inHI+Aq (Weyl, 
Pogg 131 524 ) 

Mercunc oxyphosphide, Hg6p204 
Decomp by H2O (Partheil and van 
Haaren, Arch Pharm 1900, 238 35 ) 

Mercunc oxyselemde, 2HgSe, HgO 
Easily sol in aqua regia rUelsmann, A 
116 122 ) 


Mercury phosphide, Hg8p2 
Insol m HaO^ HNOs, or HCl+Aq Easily 
sol m aqua regia (Granger, C R 116 229 ) 
HgsP4 (Granger, C N 1898,77 229) 


Mercury phosphochloride, PaHgs, 3HgClo+ 
3H2O 

See Dmiercunphosphomum mercunc 
chlonde 


Mercury phosphosulphide, 2HgS, P2S 
HgS, P2S 

2HgS, P Ss (Berzehus ) 

3HgS, P2S3 (Baudnmont, C R 66 323 ) 
2HgS, P2S5 (Berzehus, A 47 256) 

Mercunc selemde, HgSe 
Sol in cold aqua regia when crystallme 
When precipitated shows the same properties 
towards solvents as mercuric sulphide (Reeb 
J Pharm (4) 9 173 ) 

Mm Tilmannite Sol only in aqua regia 


Mercunc selenochlonde, 2HgSe, HgCb 
Insol in boilmg HCl, HNOs, or H2SO4+ 
Aq Easily sol m aqua regia and a mixture 
of H2SO4 and cone HNOs+Aq (Uelsmann, 
J B 1860 92 ) 

Mercurous sulphide, Hg2S 
Insol m H2O, dll HNOs, hot NH4OH, or 
(NHjsS+Aq Sol m KOH +Aq with separa- 
tion of Hg (Rose ) 

Does not exist, only mixtures of Hg and 
HgS are formed (Barfoed, J pr 93 230 ) 
See also Baskerville, J Am Chem Soc 
1903, 26 799 ) 

Not attack^ by HNO3 below 0°, but at- 
tacked by dll HNOs and HCl+\q when 
temp IS increased Sol in N i S or K S but 
Hg soon ppts (Antony and S(stini, Oaz? 
ch it 1894, 24, (1) 194) 

Mercunc sulphide, HgS 
Insol inHsO 

Pptd as a brown coloration in picscncc of 
20,000 pts H2O, and as a gicen (oloi Mion m 
piesence of 40,000 pts 11 O (lassugno) 
Much less sol in H O than Ag S or ( u S 
(Bodlander, Z phys ISOS, 27 (>1 ) 

1 1 HiO dissolves 0 05X10 ** mols ifgS at 
18° (Weigel, Z ph>s Ch 1007 68 201 ) 
Sol m cold cone , ind in hot rlil J II + \q or 
HBr+Aq (Kokuh, A Siippl 2 101 ) V(ry 
si decomp by hot cone ltCl + A(i Not it- 
tacked by hot HNOs + Aq Sol in fold upu 
regia 

Not attacked by 4-N HNO3 or 4-N HNO3 
+4-N H2SO4 at ord temp even aftc r many 
days By action of a mixture of equal volumes 
of 4-N HNO3 and cone H2SO4, there was 
slight action on pptd HgS after 14, more 
action after 62 days If HgS is boiled with 
the 4r-N acids, oxidation takes place most 
rapidly with 4-N HNO3, then the mixture 
66 7% 4r<N H2SO4+33 3% 4^N HNOa, then 
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33 3% 4 r-N H2SO4+66 7% 4 r-N HNOs, and 
lastly H2SO4 alone (Moore, J Am 
Chem Soc 1911, 33 1094 ) 

Cold cone H 2 SO 4 does not attack red or 
black HgS, but they are attacked by hot acid 
(Berthelot, A ch 1898, ( 7 ) 14 198 ) 

Freshly pptd HgS is msol m dil KCN+ 
Aq (Bertnelot ) 

Sol in K 2 S+Aq, but readily only m pres- 
ence of free alkah (Brunner, Pogg 16 596 ) 
Insol in boding KOH+Aq 
Sol m KSH or NaSH+Aq Very si sol 
m cold yellow (NH 4 ) 2 S+Aq Insol m KCN 
or Na 2 S 203 +Aq (Fresemus ) 

Easdy sol m cone Na 2 S or K 2 S+Aq, 
even in absence of KOH or NaOH Insol m 
(NH 4 ) 2 S+Aq Sol m CaS, BaS, or SrS+Aq 
Insol in NaSH or KSH+Aq (de Konmek, 
Z angew Ch 1891 51 ) 

Solubihty in NaSH is very small m com- 
p^ison with that m Na 2 S+Aq (Knox, 
Trans Faraday Soc 1908, 4 30 ) 

Solubihty in BaS is practicaUy equal to 
that in Na 2 S (Knox ) 

All cryst modifications are sol m cone 
K 2 S and in cone Na 2 S+Aq (Allen and 
Crenshaw, Am J Sci 1912, (4) 34 368 ) 

Sol in potassium thiocarbonate+Aq 
(Rosenbladt, Z anal 26 15 ) 

Sol in alkali sulpho-molybdates, -tung- 
states, -vanadates, -arsenates, -antimonates, 
and -stannates (Storch, B 16 2015 ) 

1 1 BaS 2 H 2 +Aq contaimng 50 g Ba dis- 
solves no HgS in the cold, but 50-60 g at 
40-50° 


Insol in liquid NH 3 (Gore, Am Ch J 
189S, 20 829 ) 

Insol in acetone (Eidmann, C C 1899, 
II 1014) 

Insol in pyridme (Schroeder, Dissert 

1901 ) 

Insol in ethyl acetate (Naumann, B 
1910, 43 314 ) 

hxistb in a colloidal state, sol in H 2 O 
(Wmnsingcr, Bull Soc ( 2 ) 49 452 ) 

Mm Cinnfhar Insol in H 2 O, alcohol, 
dll icids or alkaline solutions 
D( comp by hot dil HNOs+Aq Not 
decomp by KCl+Aq, but easily by hot 
II SO 4 or aqua regix IifOsily sol m CUCI 2 + 
Aq (Kirst(n) 

Sol 111 a mixtuic of Na 2 S and NaOH when 
pros( nt m the propoition of HgS 2 Na 2 S 
Sol m pure N i^S+Aq or in mixtures of 
Na S ind N iSH+Aq Insol m cold NaSH + 
Aq, but sol on warming with evolution of 
H 2 S (Becker, Sill Am J (3) 33 199 ) 

Insol m acetone (Krug and M’Elroy ) 
Cinnabar is easily sol in 20% HBr+Aq 
(Rising and Lenher, J Am Chem Soc 1896, 
18 96 ) , „ 

Sol m S 2 CI 2 (Smith, J Am Chem Soc 


Mercuric potassium sulphide, K 2 S, 2 HgS 
Decomp mto its constituents by H 2 O, de- 
comp by HCl, and HNOs+Aq, and by hot 
KOH, and NH 40 H+Aq (Schneider, Pogg 
127 488 ) 

K 2 S, HgS+ 5 H 20 Decomp by H->0 or 
alkalies (Weber, Pogg 97 76 ) 

+H 2 O (Ditte ) 

-}- 7 H 20 Sol m K 2 S+Aq (Ditte, C R 
98 1271) 

K 2 S, tegS+ 5 H 20 Easily decomp by 
H 2 O (Ditte ) 

Mercuric sodium sulphide, HgS, Na 2 S+ 
8 H 2 O 

Decomp by H 2 O or alkalies 
5HgS, 2 Na 2 S+ 3 H 20 Decomp by H 2 O 
(Knox, Trans Faraday Soc 1908, 4 36 ) 

Mercuric sulphobromide, 2 HgS, HgBr 2 
Insol m H 2 O Not attacked by boilmg 
HNOs or H 2 SO 4 (Rose ) 

Mercunc sulphochlonde, 2 HgS, HgCh 
Insol m H 2 O, cold or hot, dil or cone 
HNOs, H 2 SO 4 , or HCl+Aq (Rose, Pogg 13 
59) 

Decomp by hot aqua regia 
By boilmg with oil HNOs, H 2 SO 4 and 
HCl, Hg and Cl go mto solution (Hamers, 
Dissert 1906 ) 

Insol m H 2 O and H2SO4 Partly sol m 
HCl and HNOs, easily sol m aqua regia 
(Alexander, Dissert 1899 ) 

Sol in aqua regia (Demges, Bull Soc 
1915, (4) 17 356 ) 

3 HgS, HgCls Properties as the above 
comp (Poleck and Goercki, B 21 2415 ) 
4HgS, HgCls As above (P and G ) 
5HgS, HgCls As above (P and G ) 
Insol in alkali sulphides and m fummg 
HNOs, decomp by NaOBr+Aq and by 
KOH (Bodroux, C R 1900, 130 1399 ) 

SI sol in solutions of alkali sulphides unless 
heated (Berzelius ) 

Easily sol m alkali sulphides +Aq, slowly 
sol in alkalies or alkali hydrosulphides +Aq 
(Atterberg, J B 1873 258 ) 

Mercurous sulphoit^ra chloride, HgsSCb 
Decomp by H 2 O with separation of S, 
HgCls gomg mto solution (Capitame, J 
Pharm 26 525 ) 

Mercunc sulphofluonde, 2 HgS, HgFs 
Decomp by boilmg H 2 O Not decomp by 
hot HCl or HNOs+Aq, but gives HF with 
hot H 2 S 04 +Aq (Rose, Pogg 13 66 ) 

Mercury sulphoiximide, HgN 2 S, NHs 
Ppt (Ruff, B 1904, 37 1585 ) 


1898, 20 291 ) 

Mercunc platmum sulphide 
S(e Sulphoplatmate, mercunc 


Mercunc sulphoiodide, HgS, Hgl 2 
Ppt (Rammelsberg, Pogg 48 175 ) 
2 HgS, Hgl 2 (Palm, C C 1863 121 ) 
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MERCimiC SULPHOIODIDE AMMONIA 


Insol in mm acids with exception of aqua 
regia (Hamers, Dissert 1906 ) 

Mercunc sulphoiodide ammoma, 2 HgS, 
Hgla, NHs 

(Foerster, Ch Z 1895, 19 1895 ) 

Mercimc tellunde, HgTe 
Mm Coloradoife Sol m boilmg HNOad- 
Aq with separation of H 2 TeOs 

Metastannic acid 
See Stannic acid. 

Molybdatoiodic acid 
See Molybdoiodic acid 

Molybdenum, Mo 

Not attacked by HCl, HP, or dil H 2 S 044 - 
Aq Sol m cone H 2 SO 4 Very easily sol m 
aqua regia Oxidised by HNOa + Aq either to 
molybdenum oxide, which dissolves m HNOs, 
or, if HNOa is m excess, to molybdic acid, 
winch remains undissolved 
Attacked by HNOa+Aq contaimng 3-70% 
HNOs, but only slowly by 70% acid, with 
formation of msol white powder, much more 
vigorously by 50% acid, m which case a clear 
solution IS formed (Montemartmi, Gazz ch 
it 22 384) 

Not attacked by alkahes-fAq (Bucholz, 
Scher J 9 485 ) 

With a sp gr 9 01, the metal is malleable 
and sol m a mixture of HF and HNOs, sol 
m fused KCIO 3 (Moissan, Bull Soc 1895, 
(3) 13 966 ) 

Ductile Mo IS moderately qmckly attacked 
by HNOs, H2SO4 and HCl (Fink, Met 
Chem Eng 1910, 8 341 ) 

Not immediately attacked by cold dil 
HNOs Not attacked by dil and cone 
H2SO4 Boiling dll HCl-f Aq does not at- 
tack, cone dissolves traces by long heating 
Sol in aqua regia (Lederer, Dissert 1911 ) 
Dll HCl dissolves 20 3% Mo at 110® in 
18 hrs More slowly sol in HCl (sp gr 
1 15) 

Insol m dll H 2 SO 4 at 110 ° Slowly sol 
m cone H 2 SO 4 (sp gr 1 82) at 110 °, rapidly 
sol at200°-250° 

Slowly sol in cone HNO 3 (sp gr 1 40), 
rapidly sol m dil HNO 3 (sp gr 1 15) 

Rapidly sol in hot aqua regia Insol in 
hot or cold HF (Ruder, J Am Chem Soc 
1912, 34 388 ) 

Insol m KOH+Aq Sol in fused KOH 
(Ruder, J Am Chem Soc 1912, 34 389 ) 
Insol in hqmd NHs (Franklin, Am Ch 
J 1898, 20 828 ) 

Molybdenum acichlonde 
See Molybdenyl chloride 


Molybdenum amide, OH M 0 O 2 NH 2 
Very unstable Insol in abs alcohol 
(Fleck, Z anorg 1894, 7 353 ) 

Molybdenum amide mtride, Mo 6 Ni 9 H 4 = 
4M0N2, Mo(NH2)2 

Not attacked by HCl, or dil HNOs+Aq 
(Uhrlaub ) 

Molybdenum amidochlonde, Mo 2 (NH 2 ) 8 Cl 3 
Insol m H 2 O and dil acids (Rosenheim, 
Z anorg 1905,46 317) 

Molybdenum amidochlonde ammoma, 
Mo2(NH2)sCl8, IONH3 
Unstable m the air (Rosenheim, Z anorg 
1905,46 319) 

Molybdenum bonde, M 03 B 4 
Moderately attacked by hot cone acids 
and vigorous^ by hot aqua regia (Tucker 
and Moody, Chem Soc 1902, 81 17 ) 

Molybdenum dtbromide, MoBr 2 =Mo 8 Br 4 Bro 
See Bromomolybdenum bromide 

Molybdenum ^rtbromide, MoBrs 
Not decomp by H 2 O Boihng cone HCl, 
and cold dil HN( 53 +Aq do not attack appre- 
ciably Dll allcahes act slowly, but decomp 
with separation of M 02 O 3 on boiling (Blom- 
strand, J pr 82 435 ) 

Molybdenum ffirabronude, MoBr 4 
Rapidly deliquescent, and easily sol m 
H 2 O (Blomstrand, J pr 82 433 ) 

Molybdenum bromochloride, etc 
See Bromomolybdenum chloride, etc 

Molybdenum bronze 

See Molybdate molybdenum oxide, sodium 

Molybdenum carbide, M 02 C 
Insol in HNOs (Moissan, Bull Soc 
1895, (3) 13 967 ) 

MoC Does not decomp H 2 O even at 
500-600° Slowly attacked by hot HCl, HF 
and hot cone H 2 SO 4 Easily decomp by 
HNOs Not attacked by NaOH+Aq or 
KOH“f Aq (Moissan and Hoffmann, C R 
1904, 138 1559 ) 

Molybdenum carbonyl, Mo(CO)6 
Quickly attacked by bromine Sol in 
ether or benzene (Mond, Hirtz and Co wap, 
Chem Soc 1910, 97 808 ) 

Molybdenum dtchlonde, MoCl 2 = Mo 3 Cl 4 Cl 2 
See Chloromolybdenum chloride 
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Molybdentmi inchlonde, Mods 
Insol m H 2 O or boihng cone HCl+Aq 
Easily sol , especially when heated, m HNOs 
+Aq Sol m H 2 SO 4 Decomp by NH 4 OH, 
ROH, or NaOH+Aq 
SI sol m alcohol (Leichti and Kempe ) 
Practically insol m alcohol and ether 
(Hampe, Ch Z 1888, 12 5 ) 

Molybdenum ^e/mchlonde, M 0 CI 4 
Dehquescenb Hisses with little H 2 O, but 
only partly sol m more H 2 O Only si sol m 
cone HCl+Aq Sol in H 2 SO 4 or HN08+ 
Aq Partly sol in alcohol and ether (Liechti 
and Kempe ) 

Molybdenum pcTziachlonde, MoCL 
Very deliquescent Sol in HoO with ex- 
treme evolution of heat Sol m HCl, HNO3, 
or H 2 S 04 +Aq 

When freshly prepared, is incompletely sol 
m H 2 O, but after standmg is easily sol with 
hissmg (Kahscher, Dissert 1902 ) 

Sol in a small amt of cone JSCl (Hampe, 
Ch Z 1888, 12 5 ) 

Sol in absolute alcohol or ether (Liechti 
and Kempe ) 

Sol in CHGI 3 and m CCI 4 Sol with hissmg 
in many orgamc solvents (ethers, alcohols, 
ketones, aldehydes, acids, acid esters, acia 
anhydrides, amines) Sol in cinnamic alde- 
hyde (Kahscher, Dissert 1902 ) 

Molybdenum hydroxyl chlonde, Mo(OH) 2 Cl 2 
Easily sol in H 2 O (Debray, C R 46 
1101 ) 

Molybdenum tetrachloride phosphorus penla- 
chlonde, M0CI4, PCh 
Sol in H 2 O 

M0CI4, 2 PCI 5 Sol in H)0 (Cronander, 
Bull Soc (2) 19 500 ) 

Molybdenum phosphorus peatachloride, 
Mode, PClfi 

Easily dccomp (Smith and Sargent, Z 
anorg 1S94, 6 385 ) 

Molybdenum phosphoryl chloride, Mods, 
POOL 

Decomp by HO, insol in CS2, sol in 
CbHg and CHCL 

Molybdenum trichlonde potassium chloride 
Efflorescent Dccomp with H2O (Ber- 
zelius ) 

MoCla, SKCl Very sol m H 2 O Nearly 
insol in alcohol and ether (Chilesotti, C C 
1903,11 652) 

4-2H20 Fairly easily sol in cold H 2 O 
without any apparent decomp Decomp m 
aqueous solution, slowly m the cold but 
rapidly on boihng This decomp is pre- 
vented by the presence of HCl 


SI sol in cone HCl (Henderson, Proc 
Chem Soc 1903, 19 245 ) 

Molybdenum rubidium chlonde, Rb 2 MoCl 5 
+H 2 O 

Sol in H 2 O Nearly msol m alcohol and 
ether (Chilesotti, C C 1903, II 652 ) 

Molybdenmn pciitachlonde mtrogen sul- 
phide, MoCIb, N4S4 

Decomp in moist air (Davis, Chem Soc 
1906, 89, (2) 1575 ) 

Molybdenum /iea;afluonde, MoFe 
Decomp by a little H 2 O with separation 
of blue oxide Sol m large amount of H 2 O 
forming a colorless solution 
Absorbed by alkahes and NH 40 H+Aq 
(Ruff, B 1907, 40 2930 ) 

Molybdenum fluoride with MF 
See Fluomolybdate, M 

Molybdenum potassium ^r^fluorlde (?) 
Precipitate Sol in HCl+Aq 

Molybdenum potassium ^e^rafluonde (?) 

SI sol in HoO (Berzehus ) 

Molybdenum se^gaihydroxide, M 02 O 6 H 6 
Difficultly sol in acids Insol m KOH, 
NaOH, NH4OIL or K2C08+Aq Somewhat 
sol in (NH 4 ) 2 C 08 +Aq, but pptd on boihng 
(Berzelius ) 

Molybdenum hydroxide, MosOs, 5 H 2 O 
Easily sol in H 2 O Insol in CaCL, 
NH 4 CI, or NaCl+Aq SI sol m alcohol 
(Berzehus ) 

I 

Molybdenum d/hydroxide, M 0 O 2 , xE. O 
Slowly and not abundantly sol m H 2 O, 
from which it is precipitated by NH4CI and 
other salts Gelatinises by standing in closed 
vessels or by evaporating on the air Sol in 
the ordinary acids Insol in KOH, or NaOH 
- 1 -Aq Sol in alkali cxrbonates+Aq 

Molybdenum d^^od^de, Mol 2 
Insol in H 2 O and alcohol SI attacked 
by cold H 2 SO 4 01 HNO 3 (Guichard, A 
ch 1901, (7) 23 567 ) 

SI decomp H 2 O at oidinaiy temp Slowly 
sol m H2SO4 and UNO, (Guichaid, C R 
1896, 123 822 ) 

Molybdenum ^elraiodide (‘^) 

Completely sol in water (Berzelius ) 

Molybdenum mtnde, MosNa, md M 0 BN 4 
(Uhrlaub ) 

See Molybdenum amide 
M 03 N 2 (Rosenheim, Z anoig 1905, 46 
317) 
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MOLYBDENUM OXIDE 


Molybdenum worz oxide, MoO 
Kiiown only as hydroxide (Blomstrand, J 
pr 77 90) 

Molybdenum s^’sgw^oxlde, M 02 OS 
Insol in acids or alkahes 
See Molybdenum ses^wibydroxide 


subsequent deoomp Sol m aqua regia, and 
CL+Aq (Muthmann ) 

MobOs Sol in H 2 O (Muthmann, A 
238 108) 

Mm Ilsemnnmte (^) 

-h5H20 Moderately sol m H 2 O (Mar- 
chetti, Z anorg 1899, 19 393 ) 

MosOr (v d Hordten, B 15 1925 ) 


Molybdenum dioxide, M 0 O 2 
Insol inHClorHF+Aq SI sol m cone 
H 2 SO 4 HNOs oxidises to MoOs Not at- 
tacked by KOH+Aq (XJllik, A 144 227 ) 

SI sol inKHC 4 H 406 +Aq 

Molybdenum /rmxide, MoO 3 
Sol m 500 pts cold, and much less hot H 2 O 
(Bucholz ) 

Sol in 960 pts hot H 2 O (Hatchett ) 

Sol m 570 pts cold, and much less hot H 2 O 
(Dumas ) 

Sol m acids before igmtion Insol in acids, 
but si sol m acid potassium tartrate +Aq 
after igmtion Sol m alkahes or alkah car- 
bonates +Aq 
Sol in NH 40 H-f-Aq 
See also Molybdic acid 
Mm Molyhdiie Sol in HCl+Aq 


^e, M02O6 


and HCl, only si sol m 
B 1901,34 151) 

»d 1 m H2O (2 g mil) 
i34Cl-f-Aq Insol m caustic al- 
auixiewhat sol m NH4OH Much 
more sol m M2C03+Aq and in (NH4)2C03-|- 
Aq (IQason, B 1901, 34 150 ) 
M04O10+3H2O (Smith and Oberholtzer, 
Z anorg 1893, 4 243 ) 

Mo40n+6H20 Sol m H2O (Bailhache, 
C R 1901, 133 1212 ) 

MofiOi4+6H20 Very sol inH^O (Gmch- 
ard, C R 1900, 131 419 ) 

M07O20 Sol m H2O (Jumus, Z anorg 
1905, 46 447 ) 

M02o 041+21H20 = M0205, I8M0O2 + 
2IH2O Easily sol in H2O Insol m NH4CI 
+Aq rKlason, B 1901,34 160) 

Mo26077 4-24H20 = Mo 205, 24Mo03-j- 
24HoO (Klason, B 1901, 34 159 ) 

3M02O3, 2M07O24+I8H2O Sol in H2O 

(B ) 


It IS probable that the five blue oxides of 
molybdenum descnbed by Klason (B 34, 
148 158) and Bailhache are either the blue 
oxide MogOu prepared by the author or mix- 
tures of this compd with molybdenum tn- 
oxide (Guichard, C R 1902, 134 173 ) 
M 06 O 12 Not attacked by ammoma, easily 
HNOg-fAq Not attacked by 
HCl or H 2 S 04 -f-Aq (W^ohler, A 110 275 ) 
Formula is MosOg, according to Wohler, 
but Muthmann (A 238 108) has shown that 
correct formula is M 05 O 12 
Not attacked by boihng alkalies, HCl, or 
dll H 2 S 04 -fAq Sol m cone H 2 SO 4 , with 


Molybdenum Ir/oxide ammoma, MoOs, 3NHs 

Unstable m air Very sol m H 2 O with 
evolution of ammoma (Rosenheim, Z 
anorg 1906, 60 303 ) 

3Mo08, NH 8 +HH 2 O True composition 
of commercial molybdic acid (Klason, B 
1901, 34 156 ) 

NH 4 H 3 M 06 O 12 V&y si sol m cold, easily 
sol m hot H 2 O with partial decomp (Klason, 
B 1901,34 156) 

3Mo0s, 3NH3 -I-7H2O = (NH4) 3H3M03O12 
-f 4 H 20 True composition of Rammelsberg^s 
3^NH4)20, 7 Mo 08H-12H20 (Klason, B 
1901, 34 155 ) 

4MoOs, NHS-I- 6 H 2 O Very si sol in cold, 
very easily sol in hot H 2 O An insol modi- 
fication with less H 2 O gradually cryst out 
(Myhus, B 1903, 36 639 ) 

4Mo08, 2 NHS+ 3 H 2 O (Klason, B 1901, 
34 156) 

6 M 0 O 8 , 3 NH 3 + 5 H 2 O Very si sol m 
cold, more easily sol in hot H 2 O, with partial 
decomp (Klason, B 190L 34 156 ) 

I 2 M 0 O 3 , 3 NH 3 +I 2 H 2 O (Klason, B 
1901,34 158) 

I 2 M 0 O 3 , 3 NH 3 , I 2 H 2 O+ 3 M 0 O 3 , SHO 
Moderately sol in boilmg H 2 O (Klason ) 

I 5 M 0 O 3 , 3 NH 3 -I- 6 H 2 O Insol in H 0 
(Klason ) 

4M0O3, M0O2, 2NH3 4 - 7 H O Slowly sol 
m H2O, fairly stable, gradually decomp by 
dll acids (Hofmann, Z anorg 189 (), 12 
280) 


Molybdenum Ir/oxide ammoma hydrogen 
peroxide, I 8 M 0 O 3 , I 4 NII 3 , 11120 ^- 1 - 
I 8 H 2 O 

Sol in H 2 O Sp gr of sit solution = 
1 486 at 17 4° (Ba(rwald,B 1SS4, 17 1200) 


Molybdenum oxybromide 
See Molybdenyl bromide 

Molybdenum oxychloride 
Sec Molybdenyl chloride 

Molybdenum oxyfluonde 
See Molybdenyl fluoride 

Molybdenum oxyfluonde wi/h MF 
See Fluoxymolybdate, M, and Fluoxyhypo- 
molybdate, M 

Molybdenum phosphide, M 02 P 2 
Gradually sol in hot HNOs+Aq (Wohler 
and Rautenberg, A 109 374 ) 
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Molybdenum selemde, MoSej 
Not obtamed pure (Uelsmann, A 116 
125) 

Molybdenum silicide 
Sol m HP, only very si sol in other acids 
(Warren, C N 1898, 78 319 ) 

M0S12 Insol m all min acids, sol m a 
warm mixture of HP+HNO 3 (Defacqz, 

C R 1907, 144 1425 ) 

Insol m min acids, sol in HF+HNOs 
Unattacked by 10-20% KOH+Aq De- 
comp by fused NaOH (Homgschmid, M 
1907, 28 1020 ) 

Not attacked by boilmg HNOs, aqua regia 
or HP (Watts, Trans Am Electrochem 
Soc 1906, 9 106 ) 

M 02 S 13 (Vigouroux, C R 129 1238 ) 

Molybdenum d^sulplude, M 0 S 2 
Insol m H 2 O Easily sol m aqua regia 
Easily oxidised by HNOs Sol m boilmg 
H 2 SO 4 SI attacked by KOH+Aq (Ber- 
zelius ) 

Min Molybdenite Sol m HNOs+Aq, 
with separation of MoOs, sol in aqua regia, 
very si sol in H 2 SO 4 

Molybdenum insulphide, M0S3 

Somewhat sol in H 2 O, especially if hot, but 
pptd by an acid Difficultly sol except when 
boiled with KOH+Aq SI sol in solutions 
of alkah sulphides unless heated (Berzehus ) 
Easily sol in alkali sulphides +Aq, slowly 
sol in alkalies or alkali hydrosulphides +Aq 
(Atterberg, J B 1873 258 ) 

Molybdenum /t/r bisulphide, M 0 S 4 
Not decomp by hot H 0 or acids 
SI sol m cold alkali sulphides +Aq, but 
easily by boiling (Berzelius ) 

Insol in liquid NH 3 (Gore, Am Ch J 
1898, 20 828 ) 

Molybdenum 6e?g//isulphide, M 02 S 3 

Insol in HCl and H SO4, sol in hot cone 
HNOs and aqua regia (Guichard, C R 
1900, 130 13S ) 

Molybdenum sulphide with MS 
Sulphomolybdate, M 

Molybenum sulphochlonde, MosSsClg 

Insol in H 2 O and alkalies Slowly sol in 
cone HNO 3 (Smith and Oberholtzer, Z 
anorg 1894, 6 67 ) 

Molybdenyl monomidey NH4M0O4 or 


, /OH 
NNH2 

(Rosenheim, Z anorg 1905, 46 318 ) 


Mo02<^^H;^+H20 


Molybdenyl bromide, Mo02Bro 
Dehquescent, and sol in H 2 O with shght 
evolution of heat 

Mo 203 Br 4 Unstable m air (Smith and 
Oberholtzer, Z anorg 4 236 ) 

Molybdenyl potassium bromide, MoOBrs, 
2KBr 

(Wemland, Z anorg 1905, 44 109 ) 

MoOBr 3 , KBr+2H20 (Wemland, Z 
anorg 1905,44 110) 

Molybdenyl rubidium bromide, MoOBrs, 
2RbBr 

(Wemland, Z anorg 1905, 44 108 ) 

Molydenyl chlonde, M 0 O 2 CI 2 
Sol m H 2 O and alcohol 
Abundantly sol in abs alcohol Not very 
sol m abs ether (Hampe, Ch Z 1888, 12 
23 ) 

+H 2 O Composition settled by mol wt 
determmations Dissociates m alcohol and 
m H 2 O (Vaudenberghe, Z anorg 1895, 10 

52) , 

Very hygroscopic Sol m acetone, ether 
and alcohol (Vaudenberghe, I c) , ^ 

M 0 OCI 4 Dehquescent Sol m httle H 2 O 
with violent action More H 2 O decomposes 
(Puttbach, A 201 123 ) 1 , -di 

Formula is M 09 O 8 CI 32 , accordmg to Blom- 
strand (J pr 71 460) 

M02O3CI4 (Puttbach, I c) 

M 02 O 3 CI 6 Dehquescent Sol mHgOwith 
very shght evolution of heat and subsequent 
formation of precipitate (Blomstrand ) 

Sol m acids (Puttbach, A 201 129 ) 
Mo 203 Clfi Dehquescent, and sol m HoU 

(Blomstrand ) , 1 j tt 

MosOsCU Insol m HCl and cold H 2 b 04 
Sol m hot H 0 SO 4 and HNO 3 (Puttbach, A 
201 123 ) 

MosOsCl, Difficultly sol in HCl Ea^y 
sol m HNO3, and alkalies+Aq (Puttbach ) 

Molybdenyl potassium chlonde, M 0 O 2 CI 2 , 
KCl+H O 

(Wemland, Z anoig 1905, 44 97 ) 

+ 2 H 2 O (Wemland, Z anorg 1905, 44 

®%Mo02Cl2, 2ECH-bPl20 (Wemland, Z 

"ffioCMKcSlH O SolmHO (Nor- 

Ohm So. 1903, 

19 245 ) 

Molybdenyl nibidium chlonde, M 0 O 2 CI , 
RbCl+H20 

M 0 O 2 CI 0 , 2RbCl (Wemland, Z anorg 

^^Mo^SbCl SlsolmH^ igoTsI 

than K salt (Nordenskjold, B 1901, 34 
1573) 
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Molybdenyl fluonde, M 0 O 2 F 2 
Decomp rapidly m moist air (Schulze, J 
pr (2) 21 442 ) 

Very hydroscopic Sol m a little H 2 O giv- 
mg a blue solution, m more H 2 O givmg a 
colorless solution 

Sol m AsCls, S1CI4, SO2CI2 and PCL On 
warming these solutions, gas is evolved 
Insol m toluene Nearly insol m ether, 
CHCls, CCI4, and CS2 Sol m warm pyridine 
and m ethyl and methvl alcohol (Ruff, B 
1907,40 2934) 

M 0 OF 4 Very hydroscopic Decomp by 
H2O and cone H2SO4 Decomp by alcohol 
Sol in ether and CHCls with evolution of gas 
Insol m toluene Very si sol m benzene 
and CS2 (Ruff, B 1907, 40 2932 ) 

M 02 O 8 F 4 D^quescent Easily sol mHF 
-}-Aq, not H 2 O (Smith and Oberholtzer ) 

Molybdenyl fluonde with MF 
Bee Fluoxymolybdate, M, and Fluoxyhypo- 
molybdate, M 


Molybdenyl hydroxide, MoO(OH)3 
2g are sol mlOOOcc H 20 ,msol mH 20 + 
NH4CI, only si sol m NH4OH and alkali 
carbonates -fAq (Klason, B 1901, 34 151 ) 


Very sol in H 2 O (Mylius, B 1903, 36, 
638) 


Solubihty of M0O3, 2H2O m H2O 
1000 g H2O dissolve g M0O3 at t® 


t® 

G M 0 O 5 

t° 

G M 0 O 3 

18 

1 066 

59 

11 258 

23 

1 856 

60 

12 057 

30 

2 638 

66 

17 274 

40 

4 761 

70 

20 550 

48 

6 360 

74 4 

20 904 

50 2 

6 873 

75 

20 920 

54 

7 855 

79 

21 064 


(Rosenheim and Bertheun, Z anorg 1903, 34 
430) 


Solubihty of MoOs, 2 H 2 O in ammonium salts 
-f-Aq at t® 


1000 g of the solvent dissolve g MoOs 


Solvent 

t® 

G M 0 O 3 

10 % (NH4)2S04 

29 6 

19 27 

10 % NH 4 HSO 4 

31 5 

27 53 

i( 

41 8 

34 36 

{( 

49 7 

37 69 


Molvbdic acid, H2M0O4 
i 144 217 ) 

insol m H 2 O (Vivier, C R 106 

sparmgly sol in cold H 2 O, more sol 
m hot H 2 O (Rosenheim and Bertheim, Z 
anorg 1903, 34 435 ) 

a~mod%fication 

Solubihty of MoOs, H2O (a-modification) in 
F 2 O at t® 


1000 g H2O dissolve g M0O3 


t° 

G MoOs 


G MoOs 

14 8 

2 117 

42 0 

3 446 

15 2 

2 131 

45 0 

3 661 

24 6 

2 619 

52 0 

4 184 

25 6 

2 689 

60 0 

4 685 

30 3 

2 973 

70 0 

4 231 

36 0 

36 8 

3 085 

3 295 

80 0 

5 212 


(Rosenheim and Davidsohn, Z anorg 1903, 
37 318 ) 


(/S modification), M 0 O 3 , H 2 O From 
MoOs, 2 H 2 O at 60®-70® (Rosenheim and 
Davidsohn ) 

Insol in hqmd NH3 (Franklin, Am Ch 
J 1898, 20 828 ) 

Easily sol in H 2 SO 4 (Ruegenberg and 
Smith, J 4m Chem Soc 1900, 22 772 ) 
H 4 M 0 O 6 Sol in H 2 O and acids (Mil- 
Imgk) 


(Rosenheim and Davidsohn, Z anorg 1903, 
37 315) 

HeMoOfl (?) Known only m solution 
H 2 M 02 O 7 Easily sol m H 2 O (Ullik ) 
H 2 M 04 O 13 Easily sol in H 0 (U) 

H 2 M 08 O 26 Easily sol in H 0 (U ) 
Molybdic acid also exists m a colloidal 
modification, sol m H 0 (Giahxm, C R 
69 174) 

Molybdates 

The normal molybdates of the alkali metals 
are easily sol in HjO, whik the others are 
si sol or msol theicm 
The /rimolybdates aie^ si sol m cold, but 
very easily sol in hot II 2 O 
The c/molybdates arc easily sol m II 0 

Aluminum molybdate, AhoMo O i 
Precipitate (Gcntdc, J pr 81 414) 
Contains aluminum hydi oxide ind sul 
phate (Stiuve, J pr 61 441 ) 

Aluminum ammomum molybdate 
Bee Alumimcomolybdate, ammonium 

Aluminum barium molybdate 
Bee Alumimcomolybdate, barium 

Ammomum molybdate, (NH 4 ) 2 MoOi 
Efflorescent through loss of NH 3 , decomp 
by H 2 O into acid salt (Svanberg and Struve ) 
Insol in liquid NH «5 (Franklin, Am Ch 
J 1898, 20 826 ) 
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(NH 4 ) 2 Mo 207 Sol m H 2 O 
+H 20 =NH 4 HMo 04 Sol m H 2 O Sol 
m 2-3 pts H 2 O (Brandes, Mauro, Gazz i 
ch It 18 120) I 

(NH4)6Mo 7024+4H20 (Commercial am- 
momum molybdate) 

Not efflorescent Sol m H 2 O (Delafon- 
tame, N Arch Sc ph nat 23 17 ) 
According to Struve and Berhn* 
(NH4) 4M0 sO 1 7 -j- 3II2O 
According to Mangnac and Delffs== 
(NH 4 )HMo 04 The true composition of 
commercial ammomum molybdate is 
(NH 4 )ioMoi 204 i (Jumus, Z anorg 1905, 

46 428 ) ^ ^ 

+I 2 H 2 O More sol than the above 
(Bammelsberg, Pogg 127 298 ) 

Insol in acetone (Krug and M^Elroy, J 
Anal Appl Ch 6 184) 

(NH 4 )ioMoi 204 i True formula for com- 
mercial ammonium molybdate (Sand and 
Eisenlohr, Z anorg 1907, 62 68 ) 

-I- 7 H 2 O (Jumus, Z anorg 1905, 46 428 ) 
(NH4)4 M!o60i 7-1-H20 rjean, C R 78 
436) 

(NH4)2Mo20i 9+H20 Very difficultly sol 
in cold, easily sol m hot H 2 O (Berlm, J pr 
49 445 ) 

Easily sol in NH 40 H+Aq (Kammerer, 
J pr (2) 6 358 ) 

(NH4)20, 4 M 0 O 3 Practically msol m 
cold, si sol m hot H 2 O (Westphal, Dissert 

1996) 

-I- 2 H 2 O Very difficultly sol in cold, 
rather easily sol m hot H 2 O (Berlm ) 

100 cc H 2 O dissolve 3 5200 g at 15°, sp 
gr =103, 3 6711 g at 18°, sp gr =1 04, 
4 5961 g at 32°, sp gr =1 05 (Wempe, Z 
anorg 1912, 78 25S ) 

-f-2 3^1120 (Junius, Z anorg 1905, 46 
440) 

(NH 4 ) 20 , 8 M 0 O 3 + I 3 H 2 O (Rosenheim, 

Z anorg 1S97, 16 1S8 ) 

(NH 4 ) O, 9 M 0 O 3 + 17 H 2 O (Westphal, 
Dissei t 1896 ) 

JS(( also Molybdenum /rtoxide ammoma 

Ammomum banum molybdate, 

KN]l4)20, 3BaO, I 4 M 0 O 3 +I 2 H 2 O 
(Wcbtph il. Dissert 1896 ) 

Ammonium bismuth molybdate, 
Nn4Bi(Mo04)2 

(Rudcrd, J Am Chcm Soc 1903, 26 
914) 

Ammonium cadmium molybdate amm oma, 

(NH 4 ) Cd(Mo 04 ) 2 , 2 NH 3 
Dc comp by H 2 O 

Sol in dll NH 40 H+Aq (Briggs, Chem 
Soc 1904, 86 674 ) 

Ajnmomum cenum molybdate, 

(NH4)6CeMoi4048+24H20 

Sol m H 2 O (Barbien, C A 1909 293 ) 


Ammomum chromic molybdate 
See Chromicomolybdate, ammomum 

Ammomum cobaltous molybdate, 

3(NH4)20, 7 M 0 O 3 , 3CoO, 7 Mo 03 4-:i^H20 
5[3(NH4)20, 7 M 0 O 3 ], 7[3CoO, 7Mo08]+ 
a:H20 

2g(NH4)0, 7 Mo08], 3[3CoO, 7MoOsJ 
3[3(NH4)20, 7 M 0 O 3 ], 5[3CoO, 7Mo08] 

•-1-3:^H20 

3 (NH 4 ) 20 , 7 M 0 O 3 , 5[3CoO, 7Mo08]+ 
rH20 

9[2(NH4)20, SMoOs], 5[2CoO, 5Mo03]+ 
118 H 2 O 

4(NH4)20, 2CoO, I 5 M 0 O 3 + 2 OH 2 O 
(Marckwald, Dissert 1896) 

Ammomum cobaltous molybdate ammoma, 
(NH4)2Co(Mo04)2, 2 NH 3 
Decomp by H 2 O 

Sol m dll NH 40 H 4 -Aq (Briggs, Chem 
Soc 1904, 86 674 ) 

Ammomum cobaltic molybdate 
See Cobaltimolybdate, ammomum 

Ammomum cupnc molybdate, (NH4)20, CuO, 
5 M 0 O 3 -I-OH 2 O 

SI sol in cold, sol m boilmg H 2 O without 
decomp (Struve ) 

Ammomum cupnc molybdate ammoma, 
(NH4)2Cu(Mo04)2, 2NH8 
Sol m dll NH 40 H+Aq 
Decomp by H 2 O (Briggs, Chem Soc 
1904, 86 673 ) 

Ammomum feme molybdate, 3 (NH 4 ) 2 Mo 207 , 
Fe2(MoO4)6+20H2O 
Sol m H 2 O (Struve) 

See also Femcomolybdate, ammomum 

Ammomum lanthanum molybdate, 

(NH4)6La2Moi4048+24H20 

Sol in H 2 O (Barbien, C A 1909 293 ) 

Amm onium lithimn molybdate, NH 4 L 1 M 0 O 4 
+H 0 

(Iraube, N Jalirb Mmer 1894, I 194 ) 

Ammomum magnesium molybdate, (NH4) 0, 
MgO, 2 Mo 03 + 2 H 20 = (NH4) M 0 O 4 , 
MgMo 04 + 2 H 20 

Easily sol m H 2 O (Ullili, A 144 344 ) 

Amm onium manganous molybdate, 
2(NH4)20, MnO, 3 M 0 O 3 + 5 H 2 O 
Decomp by boihng H 2 O (Marckwald, 
Dissert 1896 ) 

(NH 4 ) 20 , 2 MnO, 6 M 0 O 3 +I 6 H 2 O De- 
comp by boilmg H 2 O (Marckwald, Dissert 

1896 ) 
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(NH 4 ) 20 , 3MnO, 

comp by boiling H 2 O (Maxckwald, Dissert 

^* 3 (]ra 4 )A 2MnO, I 2 M 0 OS+ 22 H 2 O 
(Marckwid, Dissert 1896 ) 


(NH 4 , Na)20, 3MoOs+HoO Sol m H 2 O 
(Mauro, Gazz ch it 11 214 ) 

Ammomtun. thonum molybdate 
See Thoromolybdate, ammommn 


Ammomtun. mangamc molybdate 

See Permanganomolybdate ammomtim. 

Ammonium mercuric molybdate 
Sol m HCl+Aq Sol m boilmg NH 4 CI+ 
Aq, separatmg out on coolmg Sol in not 
(NH 4 ) 2 S 03 +Aq (Hirzel) 

Ammomtim molybdenum molybdate, 
(NH 4 ) 20 , 2 M 0 O 2 , 4 M 0 O 3 + 9 H 2 O 
Easily sol m H 2 O, but the solution soon 
becomes cloudy (Rammelsberg, Pogg 127 
291) 

Ammomum neodymium molybdate, 
(NH4)8NdMo024+12H20 

Ppt (Barbieri, C C 1911, I 1043 ) 

Ammomum mckel molybdate, 

(NH4)20, 3NiO, 9 M 0 O 3 + 25 H 2 O 
Very si sol m cold, sol m hot H 2 O with- 
out decomp (Marckwald, Dissert 1896 ) 
3 (NH 4 ) 20 , 2NiO, IOM 0 O 3 +I 4 H 2 O Very 
si sol m cold, sol m hot H 2 O without de- 
comp (Marckwald, Dissert 1896 ) 
5 (NH 4 ) 20 , 3NiO, I 6 M 0 O 3 + 16 H 0 (Hall, 
J Am Chem Soc 1907, 29, 702 ) 

6 (NH 4 ) 20 , 3NiO, I 6 M 0 O 3 + 29 H 2 O Very 
si sol in cold, sol m hot H 2 O without de- 
comp (Marckwald, Dissert 1896 ) 
8 (NH 4 ) 20 , 6 N 1 O, 3 IM 0 O 3 + 63 H 2 O Very 
si sol m cold, sol m hot H 2 O without de- 
comp (Marcorald, Dissert 1896 ) 
3(NH4)20, 9 NiO, 34 M 0 O 8 +I 2 OH 2 O Very 
si sol m cold, easily sol m hot H 2 O without 
decomp (Marckwald, Dissert 1896 ) 

Ammomum mckehc molybdate 
See Nickelunolybdate, ammomum 

Ammomum mckel hydrogen molybdate, 
(NH4)4H6[Ni(Mo04)6l + 5 H 2 O 
See Nickelomolybdate, ammomum hydro- 
gen 

Ammomum praseodynuum molybdate, 
(NH4)3PrMo024+12H20 
Ppt (Barbieri, C A 1911 1884 ) 

Ammomum samarium molybdate, 
(NH4)8SmMo024+12H20 
Ppt (Barbien, C A 1911 1884) 

Ammomum sodium molybdate, 7 (NH 4 ) 20 , 
2 Na 20 , 2IM0O3+I5H2O (?) 

Easily sol in H 2 O (Delafontame, J pr 
96 136) 

7(NH4)20, SNaaO, 25 M 0 O 8 + 3 OH 2 O (?) 
(Delafontame ) 


Ammomum titamum molybdate 
See Titanomolybdate, ammomum 

Ammomum vanadium molybdate 
See Vanadiomolybdate, ammomum 

Ammomum zmc molybdate 
Sol m H 2 O (Berzehus ) 

Ammomum zircomum molybdate 
See Zirconomolybdate, ammomum 

Ammomum molybdate hydrogen d?oxide, 
I 8 M 0 O 3 , 7 (NH 4 ) 20 , 3 H 2 O 2 +IIH 2 O 
Sol in H 2 O (Barwald, B 17 1206 ) 

Banmn molybdate, basic, 2BaO, M 0 O 3 -I- 
H 2 O (?) 

Insol in H *»0 Sol in dil HCl-f-Aq or 
HN 03 -f Aq (Heme, J pr 9 204 ) 

Banum molybdate, BaMo 04 
Difi&cultly sol in H 2 O, sol in dil HCl, and 
HN08+Aq (Svanberg and Struve ) 

Sol m 17,200 pts H 2 O at 23° More sol in 
NH 4 N 03 +Aq than in H 0 (Smith and 
Bradbury, B 24 2930) 

-}- 3 H 20 (Westphal, Diss( li; 1896 ) 
BaMo 30 i 9 + 3 H 20 SI sol m H 0 
Ba3Mo024+9H20 Appreciably sol ir 
H 2 O (Jorgensen ) 

According to Svanbeig ind Stiiivo = 

Ba2Mo60i -I-6H2O 

H- 12 H 20 or 5BaO, ]2Mo() ,+2011 0 
(Junius, Z anorg 1905,46 4-}^) 

+22H,0 Ppt (Wcstphil, DisMit 

1896) 

BaO, 4 Mo 03 + 33 ^H 20 Ppt (Weinpc, Z 
anorg 1912,78 320) 

+I 2 H 2 O Ppt (Rosenheim, / anorg 

1913, 79 299 ) 

BaMo 9028 + 4 H 20 Insol in cold or hoi 
H 2 O or HNOa+Aq Extremely slightly de- 
comp by H 2 SO 4 , orH 2 S 04 +irN 03 , 01 IIC1 + 
Aq (Svanberg and Struve ) 

Banum paramolybdate, 5BaO, I 2 M 0 O 3 + 
IOH 2 O 

Ppt Sol m excess of BaCl +Aq (Junius 
Z anorg 1905, 46 433 ) 

Barium ie/!? ^molybdate, BaH 2 (Mo 40 , 3 ) 2 + 
I 7 H 2 O 

Insol m cold, apparently decomp by hoi 
H 2 O, a small part dissolving, and the resi 
forimng an msol residue (Ullik, A 144 
336 ) 
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+I 4 H 2 O Insol m cold and hot H 2 O 
(Wempe, Z anorg 1912, 78 320 ) 

BaO, 8 M 0 O 8 + 17 H 2 O (Felix, Dissert 

1912 ) 

Bantun chromic molybdate 
See Chromicomolybdate, bantmi 

Baniim cobaltic molybdate 
See Cobaltunolybdate, barium 

Bantun mangamc molybdate 
See Permanganomolybdate, bantun 

Bantun mckehc molybdate 
See Nickelunolybdate, bantun 

Bantun nickel hydrogen molybdate, 
BaaHelNiCMoOOe] +IOH 2 O 
See Nickelomolybdate, bantun hydrogen 

Barium vanadium molybdate 
See Vanadiomolybdate, bantun 

Bantun molybdate hydrogen dioxide, 8 BaO, 
I9M0O3, 2H2O2+I3H2O 
Precipitate (Barwald ) 

Bismuth molybdate, B 12 O 3 , 3 M 0 O 3 
Somewhat sol in H 2 O Sol in 500 pts 
H 2 O and in the stronger acids (Richter ) 

Bromomolybdenum molybdate 

See under Bromomolybdenum comps 

Cadmium molybdate, CdMoO^ 

Insol in H 2 O, sol in NH 40 H+Aq, KCNH- 
Aq, or acids (Smith and Bradbury, B 24 
2390 ) 

CdO, H 2 O, 8 M 0 O 3 + 6 H 2 O Decomp by 
boiling with H 2 O (Wempe, Z anorg 1912, 
78 323) 

Caesium molybdate, Cs 0, 3 M 0 O 3 +H 2 O 
(Ephraim and Herschfinkel, Z anorg 
1909, 64 270 ) 

CS 2 O, 5 M 0 O 8 + 3 H 2 O (Ephraim and 
Herschfinkel, Z anorg 1909, 64 270 ) 

4 - 3 KH 2 O Very si sol m cold, easily sol 
in hot H 2 O (Wempe, Dissert 1911 ) 

2 CS 2 O, 5 M 0 O 3 + 5 H 2 O (Ephraim and 
Herschfinkel, Z anorg 1909, 64 271 ) 

3 CS 2 O, IOM 0 O 3 + 3 H 2 O (Ephraim and 
Herschfinkel, Z anorg 1909, 64 271 ) 

CS 2 O, I 6 M 0 O 8 + 8 H 2 O (Ephraim and 
Herschfinkel, Z anorg 1909, 64 271 ) 

3 CS 2 O, IOM 0 O 84 - 3 H 2 O (Ephraim and 
Herschfinkel, Z anorg 1909, 64 271 ) 

Caesium feiramolybdate, CS 2 O, 4Mo08 
Only si sol in H 2 O (Muthmann, B 
1898, 31 1841) ^ , 

■f 2 H 2 O SI sol in H 2 O (Muthmann, 
B 1898,31 1841) 


+ 3 H 2 O Easily sol m cold or hot H 2 O 
(Wempe, Z anorg 1912, 78 317 ) 

H- 5 H 20 Very sol m cold and hot H 2 O 
(Wempe, Dissert 1911 ) 

C§ 20 , MoOs, CS 2 O, 3 M 0 O 3+4 5 H 2 O Sol 
m H 2 O (Wempe, Z anorg 1912, 78 317 ) 

Caesium pammolybdate, 5 CS 2 O, 12MoOs+ 
IIH 2 O 

EjQBlorescent Easily sol mH 20 (Wempe, 
Z anorg 1912, 78 317 ) 

Calcium molybdate, CaMo 04 
Insol precipitate (Ullik ) 

SI sol m H 2 O, insol m alcohol (Smith 
and Bradbury, B 24 2930 ) 

+H 2 O (WestphaJ, Dissert 1895) 

+ 2 H 2 O (Westph^, Dissert 1896 ) 
-i- 6 H 20 Difficultly sol m cold, eaaly m 
hotHsO (Ullik A 144 231) 
CaMo 40 is+ 9 H 20 Easily sol mcoldH 20 
CaO, 2 H 2 O, 12 MoOs+ 21 HoO Efflores- 
cent SI sol m cold, easily sol m hob H 2 O 
(Wempe ) 

Calcium hydrogen teirmnolybdate, 
CaH2(Mo40as)2-hl7H20 
SI sol m cold, easily sol m hot H 2 O with 
decomp (UUik ) 

+I 6 H 2 O Insol m cold, difficultly sol m 
hot H 2 O (Wempe, Z anorg 1912, 78 318 ) 

Cenum molybdate, Ce 2 (Mo 04)3 
Precipitate Insol m H 2 O, sol in acids 
(Cossa, B 19 636 R) 

Chromic molybdate 

Insol inH 20 , butsol in acids Sol inNH 4 
molybdate +Aq (Berzehus ) 

See also Chromicomolybdic acid 

Chromic molybdate, vnth M molybdate 
See Chromicomolybdate M 

Cobaltous molybdate, C0M0O4 
Decomp by alkalies and strong acids 
(Berzelius ) 

+H 2 O SI sol in pure, easily sol m acidi- 
fied H 2 O (Coloriano, Bull Soc (2) 50 
451 ) 

CoO, 2 M 0 O 34 - 2 H 0 (Marckwald, Dis- 
sert 1896 ) 

6 >^H 20 si sol in H 2 O (Marckwald ) 
CoMosOio+lOHaO Very si sol m cold, 
but very easily sol in hot H 2 O (Ullik, W 
A B 56, 2 767 ) 

Cobaltic potassium molybdate 
See Cobaltunolybdate, potassium 

Cobaltous sodium molybdate, 

NaaO, 2 CoO, 6 M 0 O 3 +I 8 H 2 O 
(Marckwald, Dissert 1896 ) 

2Na20, CoO, 7 M 0 OS+ 2 OH 2 O Sol m 
cold H 2 O without decomp Decomp on 
heatmg (Marckwald ) 
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SNasO, 2CoO, I2M0O8+27H2O (Marok- 
wald ) 

SNaA 3CoO, 14 MoO,+ 50H2O Sol in 
much cold HjO (Marckwald ) 

4Na20, 6C0O, 25M0O8+68H2O (Marok- 
wald ) 

Cobaltous molybdate ammonia, C0M0O4, 
2NH8+H26 

Sol m H2O (Sonnenschem, J pr 63 
340) 

Cupnc molybdate, basic, 4CuO, 3Mo08+ 
5H2O 

Insol in H2O (Struve, J B 1864 350 ) 

Cupnc molybdate, CUM0O4 
SI sol in HoO, decomp by acids and 
alkaline solutions 

CuMo80i9+6JiB[20 Easily sol m cold 
H2O (UUik, A 144 233 ) 

+9H2O Very si sol m cold, and ex- 
traordmanly easily sol in hot H2O (Ullik ) 

Cupnc molybdate ammoma, 

CUM0O4, 2NH3+H2O 
Gives off NH3 at ord temp Decomp 
by H2O 

Sol m dll NH40H+Aq from which it can 
be cryst (Bnggs, Chem Soc 1904 86 674 ) 
CUM0O4, 4NH8 Decomp by H2O Sol 
m dll NH40H-j-Aq (Jorgensen, Ch Z 
Repert 1896, 20 225 ) 

Didymium molybdate, Di2(Mo04)3 
Ppt Insol m H2O (Cossa, B 19 536R ) 
D12O3, 6M0O3 + 3H2O (*?) Precipitate 
(Smith ) 

Glucmum molybdate, basic, 2G10, M0O3+ 
3H2O 

Nearly insol in H2O (Atterberg, J B 
1873 258) 

Glucmum molybdate, GIO, M0O3+2H2O 
Sol in H2O with decornp (Rosenheim, 
Z anorg 1897, 16 307 ) 

GIM0O4, M0O8+JH2O Easily sol in 
H2O (Atterberg ) 

Gold (aunc) molybdate (*?) 

SI sol in H2O Sol in HCl, and HNO3+ 
Aq (Richter ) 

Hydroxylamme potassium molybdate 
Mo04H2(NH30)3(NH20K) 

Easily sol mH20,pptd by alcohol (Hof- 
mann, A 1899, 309 324 ) 

Indium molybdate, In2(Mo04)3+2H20 
Ppt Insol m H2O 

Easily sol in HCl (Renz, B 1901, 34 
2765 ) 


Iron (ferrous) molybdate, FeMo04 
Insol m H2O (Schultze, A 126 55 ) 

Iron (feme) molybdate, Fe203, 4Mo084 
7H2O 

Nearly insol in H2O Slowly sol in cold 
easily m hot HCl, or HNOs+Aq Dil acidi 
gradually dissolve out Fe203 in the cold 
When igmted, difficultly sol in all solvents 

Fe208, 5M0O8+I6H2O Very si sol ir 
H2O fStruve, J B 1864 346 ) 

2Fe208, 7M0O8+34H2O Ppt (HaU, J 
Am Chem Soc 1907, 29 704 ) 

Feme potassium molybdate, Fe208, 3K2O 
12 MoOs+ 20H2O=3K2 Mo 2O , 

Fe2 ( M 02O 7) s -I-2OH2O 

Sol mH20 (Struve) 

Lanthanum molybdate, LaHs(Mo04)3 = 
La203, M0O3+3H 0 (^) 

Precipitate (Smith ) 

Lead molybdate, PbMo04 
Insol in HiO Sol m warm HNOa+Aq 
decomp by H &O4, sol in cone TlCl-f oi 
KOH+Aq 

Mm Wulfemte \s abo\c 

Lithium molybdate, Li M0O4 
Moderately sol in cold, and only si more 
sol in hot H2O (Ephrum, Z inoig 1909, 
64 259 ) 

-h / H2O Easily sol m II O 
5L12O, 5M0O3+2H2O 46 13 g aic preseni 
m 100 cem of the aqueous solution at 20* 
and sp gr of the solution = 141 ( Wcnipe, 

Z anorg 1912, 78 309 ) 

L12O, 2Mo 03+‘^H O Sol in cold, easily 
sol in hot H 0 I'Fphiaiin, / inoig 1909, 
64 258) 

Li20, SMoOa+IEO I'asily sol in w inn 
H2O (Wempe, Disseit 1911 ) 

+4ir O (Wcmp( ) 

+434H2O ( VV( inpc ) 

+7H O N( uly insol in (old, sol in 
hot H2O (Iphraim, Z anoig 1909, 64 
258) 

2L12O, 3M0O3 SI sol in H 0 thjihrum, 
Z anorg 1909, 64 25S ) 

Lithium ?>^/r<r/molybdate, U 1 O, 7Mo03-f 
I2H2O 

Sol in H2O (Rosenheim, / inoij; 1S97, 
16 181 ) 

H-28H20 Easilv sol in cold ind hot lEO 
(Ephraim, Z anorg 1909, 64 25S ) 

Lithium teiromolybdate, L12O, 4M0O3+7II2O 

Sol in cold H2O (Ephraim, Z anorg 
1909, 64 258) 

L12O, H2O, 8M0OS-I-IOH2O Easily sol 
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in hot H 2 O (Wempe, Z anorg 1912, 78 
308 ) 

L 12 O, 3 H 2 O, leMoOs+ej^HjO Easily 
sol in warm H 2 O (Wempe, Z anorg 1912, 
78 308 ) 

Lithium potassium molybdate, KL 1 M 0 O 4 -I- 
H 2 O 

(Traube, N Jahrb Mmer, 1894, 1 194 ) 

Magnesium molybdate, MgMo 04 
Mm Belonesia 

Insol in HCl+Aq (Scacchi, Zeit Kryst 
1888, 14 523 ) 

+ 5 H 2 O Easily sol m cold, but still more 
sol in hot H 2 O (Delafontame } 

Sol m 12-15 pts cold H 2 O (Brandes ) 
-f7H20 Easily sol m hot gr cold H 2 O 
(Ullik) 

MgMo8Oi9+10H2O Difficultly sol m 
cold, very easily m hot H 2 O (Ullik ) 

Magnesium paromolybdate, Mg8Mo70244- 

2 OH 2 O 

Quite sol in cold, more easily m hot H 2 O 
(Ullik) 

Magnesium ieZromolybdate, 

MgO, H 2 O, 8 M 0 O 3 +I 9 H 2 O 


Sol m 500-600 pts H 2 O, decomp by 
HNOs+Aq (Hatchett ) 

Molybdenum molybdate 
See Molybdenum oxides, M 03 O 7 , M 04 O 0 , 
etc 

Keodymium molybdate, Nd 2 (M 004)3 
Very si sol m H 2 O 
1 pt IS sol m 53790 pts H 2 O at 28° 

1 « “ 32466 H 2 O “75° 

(Hitchcock, J Am Chem Soc 1895, 17 532 ) 

Nickel molybdate, NiMo 04 +^/ 8 H 20 , H-V 4 H 20 
and + 5 H 2 O 

(Marckwald, Dissert 1896 ) 

NiO, 3 Mo 08 +I 8 H 2 O SI sol m cold, easily 
sol mhotH 20 (Maxckwald) 

6 N 1 O, I 4 M 0 O 8 + 57 H 2 O. and + 7 OH 2 O 
SI sol m cold, eadly sol m hot H 2 O (Marck- 
wald) 

Nickel potassium molybdate, 3NiO, 5 K 2 O 
I6M0O3+2IH2O 

Can be cryst from H 2 O (HaU, J Am 
Chem Soc 1907, 29 701 ) 

Nickehc potassium molybdate 
See Nickehmolybdate, potassium 


Magnesium hydrogen ^eiromolybdate, 

MgH2(Mo40i3)2+19H20 

Easily sol in cold H 2 O (UUik, A 144 
335 ) 

SI sol in cold, easily sol in hot H 2 O 
(Wempe, Dissert 1911 ) 

4 - 2 OH 2 O Ppt (Wempe, Z anorg 1912, 
78 323 ) 

Magnesium hydrogen ociomolybdate, 

MgH2(Mo8026)i+29H20 
Very difficultly sol m cold, very easily sol 
in hot H,0 (Ulhk, AV A B 60, 2 314 ) 

Magnesium potassium molybdate, MgMo 04 , 
K,Mo()4 +2H20 

Slowly sol in cold, easily in hot H 2 O 
(Ulhk, A 144 ^43 ) 

Manganous molybdate, MnMo 04 +H O 
Insol m HiO SI sol in pure, easily sol 
in afidifK^J JljO Dccomp by alkalies or 
alkali ( arbonates + Aq (Coloriano, Bull Soc 
(2) 60 451 ) 

+ 73 H 2 O (Man kwald, Dissert 1896) 

-f lOHiO (Mai ckwald ) 

Manganic potassium molybdate 

See Permanganomolybdate, potassium 

Mangamc silver molybdate 

See Permanganomolybdate, silver 

Mercurous molybdate, Hg 2 Mo 207 
Decomp by H 2 O (Struve, J B 1764 
350,) 


Nickel potassium hydrogen molybdate, 
K4H6[Ni(Mo04)6]+5H20 
See Nickelomolyhdate, potassium hydro- 
gen 

Nickel sodium molybdate, 2NiO, Na 20 , 
6 M oO 3 “t* 1 7H 2 O 

Sol in cold H 2 O without decomp but de^ 
comp on warming (Marckwald, Dissert 

1896) 

Nickel molybdate ammoma, NiMo 04 , 2 NH 3 
+H 2 O 

Decomp by H 2 O (Sonnenschem, J pr 
63 341 ) 

Potassium molybdate, K 2 M 0 O 4 

Deliquescent in moist air Very sol in 
H 2 O Insol in alcohol (Svanberg and 

Struve, J pi 44 265 ) rr r\ j, 

184 6 grams are sol in 100 grams H O at 
25° (Amadori, C A 1912 2878 ) 

Solubility of K 2 Mo 04 H~K 2 SQ 4 a>t 25° 


G per 100 t, H 2 O 

K 2 SO 4 

K M 0 O 4 

0 

184 6 

0 46 

180 7 

0 72 

177 

0 98 

127 2 

1 27 

107 5 


G per 100 g H O 


K b04 


1 50 

2 13 

3 95 
8 55 

12 10 


K 2 M 0 O 4 


99 49 
45 89 
17 48 
4 73 
0 


667 ) 
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+JiH 20 Easily sol m H 2 O (Wempe, 
Dissert 1911 ) 

K 2 O, 8 M 0 O 3 +I 3 H 2 O Easily sol in 
warm H 2 O (Wempe, Dissert 1911 ) 

K 2 O, IOM 0 O 3 + 9 H 2 O Nearly insol m 
hot and cold H 2 O 100 g H 2 O dissolve 
0 682 g at 100° (Felix, Dissert 1912 ) 
+I 5 H 2 O Sol in H 2 O (Felix ) 

5 K 2 O, I 2 M 0 O 3 -I- 8 H 2 O SI sol m cold 
H 2 O (Jumus, 7i anorg 1905, 46 439 ) 

I^otassium inmolybdate, K 2 M 03 O 10 
Difficultly sol m cold, but much more easily 
m hot H 2 O When igmted is absolutely msol 
m H 2 O (Svanberg and Struve ) 

+ 2 H 2 O (Jumus, Z anorg 1905, 46 439 ) 
SI sol m cold, easily sol in hot H 2 O 
(Wempe, Dissert 1911 ) 

+ 2 ?<iH 20 Easily sol m H 2 O (Wempe, 
Dissert 1911) 

+ 3 H 2 O Very si sol m cold, more easily 
sol m hot H 2 O (Wempe, Dissert 1911 ) 
+IIH 2 O Practically msol m H 2 O 
(Westphal, Dissert 1896 ) 


Potassium hydrogen ieiromolybdate, 
K6B[4[B[2(M0207)6H“18E[20 
SI sol m cold H 2 O Decomp by boihng 
H 2 O (Rosenhei^ Z anorg 1913, 79 298 ) 
KHMo 40 i 3 + 6 B ^20 Decomp by H 2 O 


Potassium paromolybdate, K 6 M 07 O 24 + 
4 H 2 O 

Decomp even by cold H 2 O (Delafon- 
tame ) 

Formula is KgMogOsi + 6 H 2 O, according to 
Svanberg and Struve (?) 

Potassium selemum molybdate 
/See Selenomolybdate, potassium 

Potassium sodium molybdate, K2M0O4, 
2Na2Mo04+14H20 

Very easily sol in cold, still more easily in 
hot H 2 O (Delafontaine ) 

Potassium vanadium molybdate 
Bee Vanadiomolybdate, potassium 

Potassium zme molybdate 
Sol m H 2 O (Berzelius ) 


Praseodymium molybdate, Pr 2 (Mo 04)3 
Very si sol m H 2 O 
1 pt is sol m 65820 pts H 2 O at 23° 

! 1 69800 “ 75° 

(Hitchcock, J Am Chem Soc 1895, 17 
530) 

Rubidium molybdate, Rb20, M 0 O 3 
Hygroscopic (Ephraim, Z anorg 1909 
64 263 ) 

Rb 20 , 2 M 0 O 3 + 2 H 2 O Easily sol in H 2 O 
(Ephraim, Z anorg 1909, 64 263 ) 
Rb 6 Mo 7024 +- 4 H 20 Very si sol in cold 
much more easily sol m hot H 2 O (Dela- 
fontaine, N Arch Sc phys nat 30 2313 ) 
(Ephraim, Z anorg 1909, 64 263 ) 
H- 4 V 8 H 20 (Wempe, Dissert 1911 ) 
2Rb20, 7 M 0 O 3 + 5 H 2 O Very si sol ir 
col(L very easily sol in hot H 2 O (Wempe 
5Rb20, 7 M 0 O 3 +I 4 H 2 O (Ephraim anc 
Herschfinkel, Z anorg 1909, 64 268 ) 
3 Rb 20 , 8 M 0 OS+ 6 H 2 O (Ephraim aUc 
Herschfiiikel, Z anorg 1909, 64 269 ) 
5 Rb 20 , I 2 M 0 O 3 +H 2 O 100 cc H 2 O dis 
solve 1 941 g at 24° (Wempe, Z anorg 
1912, 78 258 ) 

Rb20, 3 M 0 O 3 Insol in H 2 O (Muth 
mann, B 1898, 31 1839 ) 

+H 2 O (Muthmann, B 1898, 31 1839 ) 
-j-3H20 SI sol in cold, easily sol in hoi 
H 2 O (Wempe, Dissert 1911 ) 

6 JiH20 (Ephraim and Herschfinkel, Z 
anorg 1909, 64 269 ) 

2Rb20, 3 M 0 O 3 + 4 H 2 O SI sol in cold 
easily m hot H 2 O (Wempe, Disscit 1911 ) 
RD 2 O, 4 M 0 O 3 Difficultly sol m cold 
easily in hot H 2 O (Wempe, Z inoig 1912 
78 312 ) 

+ J/^H 0 Pi icticilly insol m H O Ver} 
sol by addition of NH-j flphiuin anc 
Herschfinkel, Z anorg 1900, 64 2<>fi ) 

-f2 5H20 Insol in HO (lM>hi urn, Z 
anorg 1909, 64 2()3 ) 

-I- 4 H 2 O Sol in (old, moK ( isily sol ir 
hot H 2 O fWempt, / inorg 1912 78 112 
RbaO, M0O3, RbO lMo()-,-f^)ir 0 Sol 
in cold or hot H 2 O (Wempt Z irioig 1912 
78 312 ) 

RbaO, H 2 O, SMoOa+HIO 
sol in cold, easily in hot 11 O m n / 

anorg 1912, 78 312 ) 

Rb20, llMoGj-f-O ^IIjO Ppt (1 phi urn 
Z anorg 1909, 64 2() O 
Rb20, I 3 M 0 O 3 -I- 4 H 2 O Ppt (1 phi uin 
Rb20, I8M0O3 Ppt (fiphruin) 


Potassium molybdate hydrogen dioxide, 

6 K 2 O, IGMoOs, 4 H 2 O 2 +I 3 H 2 O Samarium molybdate, Sm 2 (Mo 04 ), 

Sol m H 2 O (Barwald, C C 1886 424 ) Insol in H 2 O (Cleve ) 


Potassium molybdate sulphocyamde, KSCl 
K2M03O10+4H2O 

in dJ HCI+A 

(P4chard, C R 1894, 118 806 ) 


Samanum sodium molybdate, 

Na2Sm2(Mo04)4 
Insol in H 2 O Easily sol 
HNOa+Aq (Cleve ) 


in warm dil 
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ver (argentous) molybdate, Ag 40 , 2 M 0 O 3 
Sol m HN 03 + 4 .q KOH+Aq dissolves 
0 O 3 and Ag 40 separates out Not decomp 
dll NH 40 H+Aq (Wohler and Rauten- 
rg, A lU 119 ) 

Does not exist (Muthmann, B 20 983 ) 

ver (argentic) molybdate, Ag 2 Mo 04 
Somewhat sol m H 2 O, less when HNOs is 
Bsent (Richter ) 

Very si sol m pure H 2 O, easily sol m 
0 acidulated with HNO 3 (Struve and 
anberg ) 

Sol m JKCN or NaOH+Aq (Smith and 
adbury ) » 

Ag20, 2MoOs SI sol in H 2 O Sol in 
ZJN+Aq (Jumus, Dissert 1906) 

2Ag20, 5 M 0 O 3 Somewhat sol m H 2 O 
vanberg and Struve, J B 1847-48 412 ) 
Ag 20 , 4 M 0 O 3 + 6 H 2 O SI sol m H 2 O with 
comp (Wempe, Z anorg 1912, 78 322 ) 

ver thorium molybdate 
See Thoromolybdate, silver 

ver molybdate ammoma, Ag 2 Mo 04 , 4 NH 3 
Sol m H 2 O with rapid decomposition 
/“idmann, Bull Soc (2) 20 64 ) 

ver molybdate hydrogen d^ox^de, 13Ag20, 
2H2O2, 32M0O3 
Ppt (Barwald, B 17 1206 ) 

dium molybdate, Na 2 Mo 04 

Anhydrous Easily and completely sol m 

jO 

+2H2O Sol inH^O 
-i-10H2O Efflorescent 


Solubility in H 2 O at t® 


Solid phiis( 


Per cent of 
anh\ drou salt 

^ d 

0 

wjg 
’S— . 

5 0 

Mols of anhj drou 
salt to 100 mols 
H2O 

12 M 0 O 4 , lOiHO 

G 

30 63 

25 92 

3 86 


4 

iS 83 

22 38 

4 47 

11 

() 

35 58 

20 72 

4 S3 


90 

38 16 

18 54 

5 39 

X2M0O4, 211,0 

10 

39 28 

17 70 

5 65 

It 

15 5 

39 27 

17 70 

5 65 

t( 

^2 

39 82 

17 30 

5 78 

it 

51 5 

41 27 

16 28 

6 14 


100 

45 57 

13 67 

7 32 


(Imnk, B 1000,33 3699 ) 


Insol in methyl acetate (Naumann, B 
09,42 3790) 

Na 2 Mo 207 After igmtion, very difficultly 
I m cold, and very slowly sol in hot H 2 O 
vanberg and Struve ) 

+H 2 O Easily sol in H 2 O 


+ 3 }^H 20 Easily sol m cold or hot H 2 O 
(Wempe, Dissert 1911 ) 

+ 4 H 2 O Easily and completely sol m 
cold H 2 O (UUik ) 

+ 6 }^H 20 si sol in cold, very easily sol 
m hot F 2 O (Wempe, Dissert 1911 ) 

+ 7 H 2 O Difficultly sol m cold H 2 O, but 
more easily than the correspondmg K salt 
100 pts H 2 O dissolve 3 878 pts at 20° and 
13 7 pts at 100® (UUik, 4 144 244 ) 
+ 9 H 2 O Easily sol m cold, very easily 
sol m hot H 2 O (Wempe ) 

H- 11 H 20 (Jumus, Z anorg 1905, 46 
437) 

3 Na 20 , 7MoOs Easily sol m cold, very 
easily sol in hot HoO rOtt, Dissert 1911 ) 
+ 2 OH 2 O (Westphal, Dissert 1896 ) 
+ 22 H 2 O Efflorescent Easily sol m 
H 2 O (UUik, A 144 219 ) 

Na 20 , 8 Mo 08 *f 3 ^H 20 Very sol m cold 
or hot H 2 O (Wempe, Dissert 1911 ) 

+ 4 H 2 O Insol m H 2 O (UUik, W A B 
60, 2 312 ) 

H-15H20 (Rosenheim, Z anorg 1897, 16 
188) 

NaoO, IOM 0 O 8 + 6 H 2 O Very si sol m 
H 2 O 100 g H 2 O dissolve 0 842 g at 100° 
(Fehx, Dissert 1912 ) 

+ 7 H 2 O (Felix ) Nearly insol m hot and 
cold H 2 O (Rosenlieim, Z anorg 1903, 37 
323 ) 

+I 2 H 2 O Difficultly sol in HoO 
4 - 2 IH 2 O Abimdantly but slowly sol m 
cold H 2 O = NaHNasOic+lOHaO (Ulhk ) 
5Na20, I 2 M 0 O 8 + 8 H 2 O SI sol in cold, 
easily sol in hot H 2 O (Wempe, Dissert 
1911) 

-I- 2 OH 2 O SI sol in cold, easily sol m 
hot H 2 O (Wempe, Dissert 1911 ) 

+ 36 H 2 O (Jumus, Z anorg 1905, 46 436 ) 
+ 44 H 2 O SI sol in cold, easUy sol in hot 
H 2 O (Wempe, Dissert 1911 ) 

Sodium ieiramolybdate, Na 2 Mo 40 i 3 + 6 H 20 
Difficultly sol in cold, easily in hot H 2 O 
(UUik ) 

100 cc H 2 O dissolve at 21°, 28 39 g 
of the salt Sp gr of the solution = 1 47 
(Wempe Z anorg 1912, 78 306 ) 

+I 7 H 2 O (Fehx, Dissert 1912 ) 
Na-H 4 [H 2 (Mo 207 ) 6 ]-h 2 lHO Slowly sol 
in cold, easily sol in hot H 2 O (Rosenheim, 
Z anorg 1913, 79 298 ) 

NaHMo 40 i 3 + 8 H 20 Very sol in hot or 
cold H 2 O (UUik, A 144 333 ) 

NaHMosOas + 4 H 2 O Insol in H 2 O 
(UUik ) 

Sodium manganous molybdate, 2 Na 20 , MnO, 
6 M 0 O 3 + I 9 H 2 O 
(Marckwald, Dissert 1896 ) 

Sodium molybdate molybdenum oxide, 
Na 2 Mo 60 i 6 

Insol m H 2 O Sol in HNO3 and aqua 
regia Insol m HCl and in 112804 Sol m 
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alkalies (Stavenhagen and Engels, B 1895, 
28 2280) 


Yttniim molybdate 

Insol m H 2 O Sol m HNOs+Aq (Ber- 
lin) 


Strontium molybdate, SrMo 04 
SI sol in H 2 O (Scbultze ) 

Sol m 9600 pts H 2 O at 17° (Smith and 
Bradbury, B 24 2930) 

SrO, 3 Mo08+ MH 2 O Scarcely sol m cold, 
easily in hot H 2 O (Wempe, Dissert 1911) 
SrO, H 2 O, 8 M 0 O 3 + 6 H 2 O Scarcely sol 
m cold, easily in hot H 2 O (Wempe, Dissert 
1911) 

2SrO, 3 H 2 O, 2 OM 0 O 3 + 2 IH 2 O Ppt 
(Wempe, Z anorg 1912, 78 321 ) 


Thallous molybdate, TI 2 M 0 O 4 
Insol m H 2 O Sol m alkalies Insol m 
alcohol (Oettmger, J B 1864, 254 ) 

SI sol m hot or cold H 2 O (Ulhk, J B 
1867, 234 ) 

STI 2 O, IIM 0 O 3 Sol m hot H 2 O (Flem- 
mg, J B 1868,250) 

3 TI 2 O, 8 M 0 O 3 (Flemmg ) 


Thallous ieirmnolybdate, TI 2 O, 4 M 0 O 3 +H 2 O 
SI sol m H 2 O with decomp (Wempe, 
Z anorg 1912, 78 322 ) 


Thallous paramolybdate, 5 TI 2 O, 12MoOs 
Insol in H 2 O Easily sol in mineral acids 
and m alkali hydroxides and carbonates 
(Jumus, Z anorg 1905, 46 432 ) 


Zmc molybdate, ZnMo 04 
Difficultly sol in H 2 O, easily in acids 
(Schultze, A 126 49 ) 

-I-H 2 O SI sol in H 2 O Easily sol m 
dll acids (Coloriano, Bull Soc (2) 60 451 ) 
ZnMo 80 i 9 + 10 H 20 Very difficultly sol 
m cold, but extraordinarily easily sol m hot 
H 2 O (Ulhk, W A B 66 , 2 767 ) 

Zmc <ciramolybda,te, ZnMo 40 i 3 -l- 8 H 20 
Easily sol in cold H 2 O (Ullik ) 
ZnO,H 20 , 8 Mo 03 + 14 H 20 Ppt (Wempe 
Z anorg 1912, 78 324 ) 

Zmc molybdate ammoma, ZnMoOi, 2NH8 4 

H2O 

(Sonnenschein, J pr 53 339 ) 

Permolybdic acid 
See Permolybdic acid 

Molybdic sulphuric acid, M 0 O 3 , SO 3 
Deliquescent (Schultz-Sellack, B 4 14 
Very deliquescent Very sol in H^O 
(Muthmann, A 1886, 238 126 ) 

M0O3, 3SO8+2H2O (?) 

Molybdocyauhydnc acid, H4Mo(CN)8+ 

6 H 2 O 


Tm (stanmc) molybdate 
Insol in H 2 O Sol m dil or cone HC1+ 
Aq, or m KOH+Aq Not decomp bv HNO 3 
-hAq (Berzehus ) 

ITranous molybdate 

Precipitate Sol in HCl+Aq Decomp 
by KOH+Aq 

U(Mo 04 ) (Lancien, C C 1908, 1 1763 ) 

Uranyl molybdate, (U 02 )Mo 04 
Insol m H 2 O, methyl and ethyl alcohol, 
ether, acetic acid^ CHCI3, Celie and CyHg 
Sol in mineral acids (Lancien, C C 1907, 
I 784) 

2U08, 3 M 0 O 3 (?) Insol m H 2 O Sol in 
strong acids and (NH 4 ) 2 C 03 +Aq (Ber- 
zehus ) 

3 UO 3 , 7 M 0 O 3 Insol m hot and cold H 2 O 
Insol m NaOH, KOH, and NH 40 H+Aq 
Sol in all mm acids and decomp by an ex- 
cess of H 2 O Insol m acetic acid (Lancien, 
C C 1908, 1 1763 ) 

UOs, 8Mo0s (Lancien ) 

+ I 3 H 2 O Insol m HN08 (Lancien) 


Easily sol in H 2 O and abs ilcohol Solu 
tions are stable at ord temp (Rosenhem 
and Garfunkel, Z anorg 1910, 65 168 ) 

Cadmium molybdocyanide, Cd^MorCN) 8 -| 
8H2O 

Insol in H 2 O (Roscnhdm ) 

Cadmium molybdocyamde ammonia, 
Cd 2 Mo(CN)«, 4 NIl 3 + 2 ir O 
(Rosenheim ) 

Cupnc molybdocyanide ammonia, 
Cu 2 MorCN) 8 , 4NK3+7HO 
(Rosenheim ) 

Potassium molybdocyamde, K 4 M<)(CN)n- 
2H,0 

Very sol in HjO (Rose nh( im ) 

Thallous molybdocyamde, T 14 M()(CN)h 
V ery si sol m ILO (Rose iihc iin ) 

Molybdoiodic acid, HIO3, H2Mo( >4+1120 


Ytterbium molybdate, Yb 203 , 7 M 0 O 3 + 6 H 2 O 
Insol in hot H 2 O (Cleve, Z anorg 1902, 
32 152) 

2 Yb 203 , M 0 O 3 Ppt (Cleve) 


Easily sol in H O (Blomstrind, J pr ( 
40 320) 

I2O5, 2 M 0 O 3 + 2 H 2 O Very sol in H 2 C 
Insol in cold, sol in hot HNO 3 Sol m a 
cohol (Chrdtien, A ch 1898, (7) 15 402 ) 
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Axjamomum molybdoiodate, NHJOs, 
H 2 M 0 O 4 

Somewhat more sol than K salt (Blom- 
strand ) 

(NH 4 ) 20 , I2O6, 2M0O3 Very si sol m 
cold H2O More sol m hot H2O (Rosen- 

1 j T A iQnn ono xrw 



iu ) oyj g XVV/ XVAUIC OUi JLU U-U. iXXl \ 

+Aq (Chretien, A ch 1898, (7) 16 409 ) 
3(NH4)20, (I 2 O 6 , 2Mo 08)4+6H20 (Chre- 
tien ) 

Banum molybdoiodate, BaO, I 2 O 6 , 2Mo08+ 

2 H 2 O 

423 g are sol mil H 2 O at ord temp 
(Chretien ) 

Cadmium molybdoiodate, acid, 3CdO, (I 3 O 6 , 
2Mo 03)6H-16H20 
SI sol in H 2 O (Chretien ) 

Calcium molybdoiodate, CaO, I 2 O 6 , 2Mo08+ 

6 H 2 O 

1 1 H 2 O dissolves 7 8 g of the salt at 
15®, 20 89 g at 90® (Chretien ) 


Nickel molybdoiodate, acid, 2NiO, (I 2 O 5 , 
2Mo 03)6+15H20 
Very sol in H 2 O (Chretien ) 

Potassium molybdoiodate, . 

KHOalOaMoOsOH, or KIO 3 , MoOs+ 
2 H 2 O 

Ppt SI sol m H 2 O (Blomstrand, J pr 
(2) 40 320 ) , , , , 

K 2 O, IsOfi, 2 M 0 O 3 Only si sol m cold 
H 2 O, sol on long boilmg 4 48 grs are sol 
m 1 1 H 2 O at 12® (Compare Blomstrand 
not identical ) (Rosenheim, A 1899, 308 

SlsolmHsO 3 45 g are sol 
m 1 1 HjO at 15% 28 38 g at 100“ More 
sol m dll HNOj+Aq (Chretien, A ch 
1898, (7) 16 404 ) 

Potassium molybdoiodate, acid 

(I 3 O 5 , 2Mo08)6, 4K20+7]^0 
(I 2 O 8 , 2Mo03)3, 2 K 2 O+ 13 H 2 O 
(I 2 O 5 , 2M 003 ) 2 , K 2 O-I- 4 H 2 O 
(I 2 O 5 2MoOs)8, K 2 O+ 7 H 2 O 
(I 2 O 6 , 2Mo08)4, K 2 O+ 5 H 0 O 
(Chrkien ) 


Cobaltous molybdoiodate, CoO, I 2 O 5 , 2Mo08 
+ 6 H 2 O 

5 11 g are sol in 1 1 H 2 O at 15®, 22 27 g 
at 100® (Chretien ) 

Cobaltous molybdoiodate acid, CoO, (I 2 O 6 , 
2Mo03)6~hl8H20 
Very sol in H 2 O (Chretien ) 

Cupnc molybdoiodate, CuO, LOs, 2 M 0 O 3 + 
3 H 2 O 

1 1 H 2 O dissolves 10 63 g of the salt at 
15°, 25 55 g at 100® (Chr 6 tien ) 

Lithium molybdoiodate, L 12 O, I 2 O 6 , 2 M 0 O 3 + 
234 H 2 O 

197 83 g are sol in 1 1 H 2 O at 15® Sol in 
dll HNOs+Aq (Chretien) 

Magnesium molybdoiodate, MgO, I 2 O 6 , 
2 M 0 O 3 + 6 H 2 O 

1 1 H 2 O dissolves 3 85 g of the salt at 
15°, 18 2 g at 100® (Chretien ) 

Manganous molybdoiodate, 3MnO, (I 2 O 5 , 
2 M 0 O 3 ) 4 + 9 H 2 O 

1 1 H 2 O dissolves 17 05 g of the salt at 
15°, 55 05 g at 100® (Chretien ) 

Nickel molybdoiodate, NiO, I 2 O 6 , 2Mo08H- 
6 H 2 O 

5 43 g are sol in 1 1 H 2 O at 15 , 21 8 g at 

m H 2 O Not decomp by acids (Maass, 
Dissert 1901 ) 


Silver molybdoiodate, A.goO, I^Os, 2 M 0 O 3 + 
IHH 2 O 
Insol in H 2 O 

4Ag20, 4 I 2 O 5 , 3 M 0 O 3 Sol in HoO con- 
taining HNO 3 (Chretien ) 

Sodium molybdoiodate, Na 0 , 12O5, 2 M 0 O 3 + 
HoO 

SI sol in HoO Sol in HNO3 with decomp 
(Chretien, C R 1896, 123 178 ) 

1 1 H 2 O dissolves 6 97 g of the salt at 15 , 

^l\ ^HNo!*+Aq (1 10) ^solves 33 78 g 
of the salt at ord temp (Chretien, A ch 

Only si sol m cold HsO, Ml on 

Strontium molybdoiodate, SrO, I Os, 2MoO "i“ 
3 H 2 O 

Very sol m H 0 (Chr 6 tien, A ch 1898, 
(7) 16 415 ) 


Strontium molybdoiodate, acid, 3SrO, (I 2 O 5 , 

2Mo03)4+15H20 

1 1 H 2 O dissolves 2 94 g of the salt at 
15“, 13 64 g at 100“ (Chretien ) 

TJranyl molybdoiodate, 2 UO 3 , dIaOs, 3MoOs+ 
3 H 2 O (Chretien ) 

Zme molybdoiodate, ZnO, laOs, 2MoOs+ 
5 H 2 O 

1 1 H 2 O dissolves 4 08 g of the salt at 
16“, 16 25 g at 100“ (Chrdtien ) 
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Zinc molybdoiodate acid, ZnO, (I2O6, 2MoOs)s 
+I6H2O 

Very sol m H2O (Chretien ) 

Molybdopenodic acid 

Ammonium molybdopenodate, 5(NH4)20, 
I 2 O 7 , I 2 M 0 O 3 +I 2 H 2 O 
Sol in H2O (Blomstrand, Sv V A H 
Bib 1892 No 6) 

4(NH4)20, I 2 O 7 , SMoOa-fTHaO Very si 
sol m cold H2O (Blomstrand ) 

Ammomum sodium , 2(NH4)20, Na20, 

I 2 O 7 , 2M0O3+IOH2O 
Very si sol in H2O (B ) 

Banum sodium , 9BaO, Na20, 2I2O7, 

24M0O3+28H2O 
Very si sol m H2Q (B ) 

Calaum , 5CaO, I 2 O 7 , I2M0O8+26H2O 

Extremely sol m H2O (Blomstrand ) 
4CaO, I2O7; I2M0O34-2IH2O Less sol m 
H2O than above salt 

Lit h i um , 5L12O, I2O7, 12MoO3“f“30IJ2O 

Not so efflorescent as N a salt Sol m H2O 
(B) 

-M8H2O) (B) 

Manganous sodium , 2MnO, 3Na20, 

I 2 O 7 , 12 Mo 03H-32H20 
Sol m H2O (B ) 

Potassium , 5K2O, I 2 O 7 , I2M0O3+ 

121120 

Not efflorescent (Blomstrand ) 

Sodium , 5 Na 20 , 12 O 7 , I 2 M 0 O 3 + 34 H 2 O 

Efflorescent Very sol in H2O (Blom- 
strand, Sv V A H Bib 1892 No 6 24 ) 
-I-26H2O Not efflorescent Very sol in 
H2O (Blomskand ) 


Sodium molybdophospbite, 
Na 2 [HP(Mo 207 ) 8 ]+llH 20 
SI sol in H 2 O (Rosenheim, Z anorg 
1913, 84 218 ) 

Molybdophosphovanadic acid 
See Phospbovanadiomolybdic acid 

Molybdoselemous acid 

Ammomum molybdoselemte, 4(NH4)20, 
3Se02, IOM 0 O 3 + 4 H 2 O 
More sol m hot than cold H 2 O, insol in 
alcohol (P4chard, A ch (6) 30 403 ) 

Ammomum potassium molybdoselemte, 
2(NH4)20, 2 K 2 O, 3Se02, lOMoOs-f 
5 II 2 O 

Very sol m H 2 O, insol m alcohol (PiSch 
ard) 

Banum molybdoselemte, 4BaO, 3Se02, 
IOM 0 O 3 + 3 H 2 O 

SI sol m cold, easily in warm H 2 O 
(Pechard ) 

I Potassium molybdoselemte, 4K 0, 3Sc02 
I IOM 0 O 3 + 5 H 2 O 

I Very sol in H 2 O, insol m alcohol (Pcch 
ard ) 

Sodium molybdoselemte, 4N‘i C), 3S(0, 
IOM 0 O 3 +I 5 H 2 O 

Very efflorescent, and sol in II C), insol 1 
alcohol (Pochard ) 

Molybdosilicic acid 
See Silicomolybdic acid 

Molybdosihcovanadic acid 
See Sihcovanadiomolybdic acid 


Sodium strontium , NazO, 4SrC, I2O7, 

I 2 M 0 O 3 + 2 OH 2 O 
Sol m H 2 O (B ) 

Molybdophosphonc acid 
See Phosphomolybdic acid 

Molybdo5w6phosphoric acid 

Sodium molybdosw6phosphate, 

Na2[P(Mo207)s]+SH20 
Ppt (Rosenheim, Z anorg 1913, 84 222 ) 

Molybdophosphorous acid i 

Potassium molybdophospbite, 

K2[HP(Moo07)3]-fllHod 
Difficultly sol in cold H 2 O (Rosenheim, 
Z anorg 1913, 84 219 ) 


Molybdosulphunc acid 

Approciibly sol jn JI () (IIolTnuni 
Disbcit 1903 ) 

Ammonium molybdosulphate, (NIfJO, 
2 M 0 O 3 , S()a+4n (), ind H-<)JI 0 

Dccomp by II () (Wdnl ind / iMor 
1907, 64 2()1 ) 

(NhDiO, 2Mo()j, -JSOf-flOJI 0 (VVdi 
land ) 

Ammomum molybdenyl molybdosulphat 
(NH4)20, MoO , 7Mo(),, S(),-1-;JI 0 
1J^(NH4)20, MoOj, 7Mo()3, 

2(NH4)20 Mo() 2, ^7Mo0.r S<)8 + 141I ( 
(Hoffmann, Di&seit 1903 ) 

SNHa, M 0 O 2 , 7MoO„ SOa+lOlLO Vc] 
& 0 I in R 2 O Very si sol m NH 4 siIts+A 


I 
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5NH3, M0O2, 7M0O3, SO3+8H2O 
chard, C R 1893, 116 1441 ) 


(P4- 


Molybdous acid 


Potassium molybdosulphate, K2O, 2M0O3, 
SO8+2H2O 

K2O, 2M0O3, SO3+6H2O 
K2O, 2M0O3, 3SO3+6H2O (Weinland, Z 
anorg 1907, 64 260 ) 

Potassium molybdenyl molybdosulphate, 
K2O, M0O2, 7M0O3, SO3+8H2O 
(Hoffmann, Dissert 1903 ) 

Molybdosulphurous acid 


Magnesium molybdite, Mg2Mos08=2MgO, 
3M0O2 

Not attacked by KOH, and HCl+Aq 
(Muthmann, A 238 108 ) 

Zmc molybdite, Zn2Mo308=2ZnO, 3M0O2 
Easily sol m aqua regia (Muthmann, A 
238 108) 

Molybdovanadates 
See Vanadiomolybdates 


Ammomum molybdosulphite, 4(NH4)20, 
3SO2, IOM0O3+6H2O 
SI sol m cold, more easily in hot H2O 
Insol in alcohol (Pochard, A ch (6) 30 
396 ) 

3(NH4)20, 8M0O3, 2SO2+5H2O SI sol 
in cold, easily sol in warm H2O Easily de- 
comp by H2O, and can be recryst only m 
presence of an excess of sulphurous acid 
(Rosenheim, Z anorg 1894 , 7 177 ) 

Ammomum potassium molybdosulphite, 
2(NH4)20, 2K 0, 3 SO 2 , IOM 0 O 3 + 9 H 2 O 
SI sol in cold H2O Decomp on warming 
(Pochard ) 

Banum molybdosulphite, 2BaO, SMoOs, 
2bO2+10HiO 

(Rosenheim, Z anorg 1897, 15 185 ) 

Caesium molybdosulphite, 2 Cs? 0 , 5 Mo 08 , 
2SO +()H 0 

Uiistalilc As K salt (Rosenheim ) 

Potassium molybdosulphite, 4 K 2 O, 3 SO 2 , 
lOMoOs-f-lOHiO 

Vtiy si sol in H (), but decomp on warm- 
ing (Pcdiiid) 

2K (), 5MoC)j, 2SO +11 0 (Rosenheim) 

Rubidium molybdosulphite, 2Rb O, 5 M 0 O 3 , 
2bO +‘2110 

As K silt (Rosi nluim ) 

Sodium molybdosulphite, 4X1^0, 3 SO 2 , 
lOMoO, + 121120 

\(iy sol in (C)l(l ITjO, insol in alcohol 
(P( (ll U(1 ) 

+ 1()I1 () V(]y ( llloK scent (Pichard) 
2NiO, 5MoO<, 2S() +SII 0 In diy state 
it gi ulu illv giv(s off bOi and soon effloresces 
(Rosinln ini ) 

Strontium molybdosulphite, 2SrO, 5 M 0 O 3 , 
2b() +I 2 H 2 O 
(Rosenheim ) 

Molybdotitaiuc acid 
See Titanomolybdic acid 


Neodymicotungstic acid 

Ammomum neodymicotungstate, 3(NH4)20, 
NdaOs, I6WO3+2OH2O 
Difficultly sol m HoO (E F Smith, J 
Am Chem Soc 1904, 26 1480 ) 


Banum neodymicotungstate, 6BaO, Nd203 , 
16W08+17HoO 
Insol m H2O (E F Smith ) 

Neodymium 

See also under Didynuum 


Neodymium bromide, NdBrs 
(Matignon, C R 1905, 140 1638 ) 

Neodymium carbide, NdCo 
Decomp by H2O, insol in cone HNO3, 
decomp by dil HNO3 (Moissan, C R 
1900, 131 597 ) 


Neodymium chlonde, NdCls 
100 g H 0 dissolve 98 68 g N dCh at 13° , 
140 4 g at 100° 

Sp gr at 15°/4° of the solution sat at 13° = 
1 74 (Matignon, A ch 1906, (8) 8 249 ) 

44 5 g are sol in 100 g abs alcohol at 20° 
1 8 g “ “ ‘ pyridine at 15° 

Insol m ether, CHCI3, quinohne, toluidine, 
etc SI sol in amhne and m phenylhydra- 
zine (Matignon, A ch 190b, (8) 8 266 ) 
+6H 0 Dehquescent 
At 13°, 100 pts H O dissolve 246 2 pts of 
the h\ di ated salt 

At 100°, 100 pts H 0 dissolve 511 pts of 
hydrated salt 

Sat solution at 13° has a sp gr 15°/4° = 
1 741 (Matignon, C R 1901, 133 289 ) 


Neodymium chlonde ammoma, NdCls, 
I2NH3 

Decomposes on heating into NdCls +NH 3 , 
+ 2 NH 3 , + 4 NH 3 , +5NHs, + 8 NH 3 , and 
+IINH 3 (Matignon, C R 1906, 142 1043 ) 


Neodymium hydroxide 
Sol in citric acid (Baskerville, J Am 
Chem Soc 1904, 26 49 ) 
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Solubility m glycerine 4- Aq containing 
about 60% by vol of glycerine 100 ccm 
of the solution contam 4 6 g neodymium 
oxide (MuUer, Z anorg 1905, 43 322 ) 

Neodymium hydride, NdH 2 (?) 

Slowly attacked by boilmg H 2 O Sol m 
acids with violent evolution of H 2 (Muth- 
mann, A 1904,331 68) 

Neodymium iodide, Ndls 

(Matignon, C R 1905, 140 1638 ) 

Neodymiton mtnde, NdN 
Decomp m moist air with evolution of 
NHs (Muthmann, A 1904, 331 59 ) 

Neodymium oxide, Nd208 
Easily sol in acids (v Welsbach, M 6 
477) 

Neodymium oxychloride, NdOCl 
(Matignon, C R 1905, 140 1638 ) 

Neon, Ne 

Less sol than argon in H 2 O, sol in hquid 
oxygen (Ramsay, B 1898, 31 3118 ) 


Mm Breithauj>hte Insol m acids, easily 
sol in aqua regia 
Ni 8 Sb 2 (Christofle ) 

Nickel antimomde sulphide, NiSb 2 , NiS 2 ~ 
NiSbS 

Mm Nickel glance, Ullmannite 
Decomp by HNOa+Aq, conmletely sol 
m aqua regia with separation of S 

Nickel arsemde, NiAs 
Mm Niccohte Sol m cone HNOs-f-Ac 
with separation of AS 2 O 3 , more easily sol n 
aqua regia 

NiAs 2 Min Chloanthite, Rammelshergite 
Sol m HNOa+Aq 

N 18 AS 2 Sol m HNOs and m aqua regia 
Readily attacked by fused alkali (Granger 
C R 1900, 130 915 ) 

Nickel arsemde sulphide, N 1 AS 2 , N 1 S 2 
Mm Gersdorffite Partly sol m HNOa-f 
Aq with separation of S and AS 2 O 3 , not at 
tacked by KOH+Aq 

Nickel azoimide, basic, Ni(OH)N8 
Insol m H 2 O (Curtius, J pr 1898, (2 
68 300) 


Absorption by H 2 O at t° 



Coefficient of absorption 

0 

0 0114 

10 

0 0118 

20 

0 0147 

30 

0 0158 

40 

0 0203 

60 

0 0317 


(Antropoff, Roy Soc Proc 1910, 83 A, 480 ) 


Nickel, Ni 

Not attacked by H 2 O Very slowly sol m 
dilute H8PO4, H2SO4, or HCl+Aq (Tup- 
puti, A ch 78 133 ) 

Very easily attacked by HNOs+Aq, and 
difficultly by hot H 0 SO 4 When pure, is con- 
verted mto passive condition by cone HNOa 
(Nickl^s, C R 38 284 ) 

Very si attacked by cold acids, except 
HNOa+Aq (Tissier, C R 60 106 ) 

Not attacked by NaOH+Aq (Venator, 
Dmgl 261 133 ) 

Insol in hquid NHa (Gore, Am Ch J 
1898, 20 828 ) 

Nickel amide, Ni(NH 2)2 

Decomp by H2O, slowly sol m min acids 
Insol in hquid NHa (Bohart, J phys Chem 
1915, 19 560 ) 

Nickel antimomde, NiSb 
Insol in HCl+Aq, easily sol m HN08+ 
Aq (Chnstofle, 1863 ) 


Nickel azoumde, NiNe+HaO 
Sol m H 2 O, msol in alcohol and ether 
(Curtius, J pr 1900, (2) 61 418 ) 

Nickel potassium azoumde, Ni(N 3 ) 2 , KNa (?) 

Sol m H 2 O (Curtius, J pr 1898, (2) 68 
302) 

Nickel bonde, NiaB 

Attacked by HNO 3 Slowly sol in ho 
HCl (Jassoneix, C R 1907, 146 240 ) 

NlB Decomp by moist air and by alka 
mtrates, chlorates, hydroxides and carbor 
ates, decomp by steam at red heat Nc 
attacked by HCl Easily attacked by HNC 
and aqua regia, by H 2 SO 4 only on heatmi 
(Moissan, C R 1896, 122 425 ) 

N 1 B 2 (Jassonoix, C R 1907, 146 241 ) 

Nickel bromide, NiBr 2 
Deliquescent Slowly sol in H 2 O 
Sat NiBr 2 +Aq contains at 
—21° —6° +19° 38° 

47 1 51 7 56 6 58 9%NiBr2, 

58° 77° 98° 100° 140° 

60 5 60 3 610 61 0 60 7%NiBr 

(fitard, A ch 1894, (7) 2 642 ) 

Somewhat hygroscopic Nearly msol j 
cold H 2 O but begins to dissolve appreciab] 
at 50°, and somewhat more rapidly at 90 
but even at that temp 1 g requires 1-2 hoii 
for solution HNOa does not appreciab] 
hasten solution (Richards and (jushma 
I Z anorg 1898, 16 169 ) 
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SI sol in benzonitnle (Naumann, B 
1914,47 1369) 

Sol in quinoline (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

H-3H20 Deliquescent Very sol in H2O, 
HCl+Aq, NH40H+Aq, alcohol, and ether 
(Berthemot, A ch 44 389 ) 

+6H2O (Bolschakoff, C C 1897, II 
331 and 726 ) 

+9H2O (Bolschakoff, C C 1897, II 
726 and 331 ) 


Nickel stannic bromide 
See Bromostannate, mckel 

Nickel bromide ammoma, NiBr2, ONHe 
Sol m little H2O, but decomp by more 
(Rammelsberg, Pogg 66 243 ) 

Sol in warm cone NH40H+Aq, msol m 
cold (Richards and Cushmann, Z anorg 
1898, 16 175 ) 

Nickel bromide cupnc oxide, NiBr2, 3CuO + 
4H2O 

Not decomp by H2O (Mailhe, A ch 
1902, (7) 27 377 ) 

Nickel bromide hydrazme, NiBr , 2N H4 
Easily sol in dil acids and NH40H+Aq 
NiBr2, 3N2H4 Sol in dll acids (Franzen, 
Z anorg 1908, 60 263-4 ) 

Nickel carbonyl, Ni(CO)4 

Insol in H2O, not attacked by dil acids or 
alkahes or cone HCl-j-Aq Easily sol in 
cone HNOa+Aq and in aqua regia Sol in 
alcohol, benzene, and chloroform (Mond, 
Langer, and Quincke, Chem Soc 67 749 ) 
Sol in hydrocarbons, especially oil of tur- 
pentine (Berthelot, C R 1891, 112 1346 ) 
Sol m acetone, toluene, methyl and ethyl 
alcohol, etc (I enher and Loos, J Am Chem 
Soc 1900,22 114) 

Nickel chloride, N1CI2 

Anhydrous Not immediately sol in H2O, 
but gradualh dissolves on boiling or by addi- 
tion of HCl+Aq Deliquiesces on air, and is 
then easily sol in H2O Sol m NH40H+Aq 
Sol in alcohol Sol in hot HCl+Aq only 
slowly 

Sp gr of NiCL+Aq containing 
5 10 15 20 25% N1CI2 

1 0493 1 0995 1 1578 1 2245 1 3000 
(B Franz, J pr (2) 6 285 ) 

Sp gr of NiCL+Aq contaimng, in 1000 
grms H2O, g N1CI2+7H2O at 23 1° 

128 g ( = Kmol) 256 384 512 

1 057 1 107 1 149 1 187 

640 768 896 1024 

1 220 1 249 1 276 1 301 


Contaimng g NiCL (anhydrous) 

65 g ( = Jimoni30 195 260 325 390 
1 061 1 119 1 176 1 230 1 284 1 335 

(Gerlach, Z anal 28 468 ) 

Sp gr of NiCL+Aq at room temp con- 
tainmg 

11449 22 69 30 40%NiCl2 

1 1093 1 2264 1 3371 

(Wagner, W Ann 1883, 18 269 ) 


Sp gr of NiCL+Aq at 25° 


Concentration of NiCb-j-Aq 

Sp gr 

1-normal 

1 05Q1 


1 0308 

V4- “ 

1 0144 


1 0067 

(Wagner, Z phys Ch 1890, 6 39 ) 


Insol m liquid NHj (Frankhn, Am Ch 
J 1898, 20 828 ) 

100 pts absolute alcohol dissolve at room 
temperature 10 05 pts N1CI2 (Bodtker, Z 
phys Ch 1897, 22 511 ) 

Sol m aumoLme (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 

Difficultly sol in methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Solubility m glycol = 16 1-16 3% (de 
Comnek, C C 1906, II 1234 ) 

SI sol m benzomtrile (Naumann, B 
1914,47 1369 ^ 

Anhydrous NiCL is msol m acetone 
(Krug and M’Elroy, J Anal Ch 6 184 ) 
Insol in acetone and m methylal (Eid- 
mann, C C 1899, II 1014 ) 

+H2O (Baubigny ) 

1 1 sat HC1+ A.q at 12° contains 40 g NiCL 
dissolved from NiuL, H2O (Ditte ) 

+2H2O (Sabatier, Bull Soc (3) 1 88 ) 
-i-6H O Deliquescent in moist, efflores- 
cent in dry air, sol m H2O with evolution of 
heat Sol in 1 5 to 2 pts H2O Easily sol 
in alcohol (1 upputi ) 

1 1 H2O dissolves 600 g N1CI2+6H2O 
(Ditte, A ch 1879, (5) 22 551 ) 


Sat aq solution contains at 


—17° 

—16° 

+ 10° 

18° 

29 7 

31 0 

37 3 

38 5% N1CI2, 

0 

00 

CO 

59° 

0 

00 

96° 

41 9 

45 0 

46 6 

46 7% NiCL 


(Etard, A ch 1894, (7) 2 539 ) 


Solubihty of NiCl2+6H20 = 37 53% N1CI2 
at 25° (Foote, J Am Chem Soc 1912, 34 
882) 

100 pts absolute alcohol dissolve at room 
temperature 53 71 pts N1CI2+6H2O (Bodt- 
ker, Z phys Ch 1897, 22 511 ) 
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+ 7 H 2 O 100 g absolute alcohol dissolve 

2 16 g N 1 CI 2 + 7 H 2 O at 17® and 1 4 g at 3® 
(de Bruyn, R t c 1892, 11 156 ) 

Nickel hydrogen chloride, SNiCL, 2HC14' 
13^H20 

(Reitzenstein, Z anorg 1898, 18 270 ) 

Nickel rubidium chloride, N 1 CI 2 , 2RbCl 
Easily sol in H 2 O and HCl+Aq (Godef- 
frov, B 8 9 ) 

Nickel thallic chlonde, N 1 CI 2 , 2 TICI 8 + 8 H 2 O 
Deliquescent Can be cryst from H 2 O 
(Gewecke, A 1909, 366 221 ) 

Nickel tm (stannous) chlonde, NiCL, SnCLH- 
6 H 0 O 

Sol inH 20 (Jorgensen) 

Nickel tm (stanmc) chlonde 
See Chlorostannate, mckel 

Nickel chlonde ammoma, N 1 CI 2 , 2NH3 
Sol m H 2 O, decomp on boilmg, msol m 
alcohol 

oxTTT I oTT c) (Andre, C R 1888, 

Sol in cold H 2 O without 
m alcohol Very si sol m 
Aq 

, in a sat solution of NH 4 CI 

ixi j.x 4 j. 40 HHf-Aq (Sorensen, Z anorg 1894, 
5 363 ) 

Nickel chlonde cupnc oxide, N 1 CI 2 , 3CuO+ 
4 H 2 O 

Not decomp by H 2 O (Mailhe, A ch 
1902, (7) 27 377 ) 

Nickel chlonde hydrazme, N 1 CI 2 , 2 N 2 H 4 
Sol in dll acids and NH3 + \q (Franzen, 
Z anorg 1908, 60 262 ) 

N 1 CI 2 , 3 N 2 H 4 Sol in dll acids (F ) 

Nickel fluonde, N 1 F 2 

Sol m about 5000 pts H 20 ,insol in alcohol 
and ether Not attacked by HCl, HNO3, or 
H2SO4 even when hot (Poulenc, C R 114 
1426) 

Insol m liquid NH 3 (Gore, Am Ch J 
1898, 20 828 ) 

+ 2 H 2 O Decomp by pure H 2 O Sol in 
HoO acidulated with HF (Berzelius ) 

+ 3 H 2 O (Clarke, Sill Am J (3) 13 291 ) 

Nickel hydrogen fluonde, INiF , 5 HF+ 6 H 2 O 
Easily sol in H 2 O and dil acids Sol in 
NH 40 H+Aq with decomp (Bohm, Z 
anorg 1905, 43 330 ) 

Nickel potassium fluonde, N 1 F 2 , KF 

+H 2 O Sol in H 2 O (Wagner, B 19 ( 
896 ) ^ ^ 1 


N 1 F 2 , 2 KF SI sol in H 2 O Scarcely sol 
m methyl or ethyl alcohol or benzene 
(Poulenc, C R 114 747) 

Nickel potassium zirconium fluonde 
See Fluozirconate, mckel potassium 

Nickel mangamc fluoride 
See Fluomanganate, mckel 

Nickel sodium fluonde, N 1 P 2 , NaF+H 20 
Sol in H 2 O (Wagner, B 19 896 ) 

Nickel stannic fluonde 
See Fluostannate, mckel 

Nickel titanium fluonde 
See Fluotitanate, mckel 

Nickel tungstyl fluonde 
See Fluoxytungstate, mckel 

Nickel vanadium fluoride 
See Fluovanadate, mckel 

Nickel zircomum fluoride 
See Fluozirconate, mckel 

Nickel fluoride ammoma, 5NiF , 6 NH 34 
8 H 2 O 

Insol m cold H 2 O D( comp by hot II 0 
Easily sol in dil acids (Bohm, Z anoig 
1905, 43 334 ) 

Nickelous hydroxide, dNiOjH , Jl () 

Very si sol m H 0 So] in Kids Insol 
m KOH or NiOIt+Aq Soimwliit dilh 
cultlysol infNHt) CO, 01 Nil J)!] +A(i, hii 
easily sol mpusiiui of NH, sdls Sol 11 
NH 4 salts+Aq Sol in KCN-[-\<i (Hod 
gers, 1834 ) 

Sol in boiling NII 4 C 1+A(i 
N1O2H2 


Solubility in Nir 4 C)]J-S \q 


NUa norm 

( N, ))( I 1 

( \i<) 11 |) 1 1 

1 

0 OSl 

0 0()2S7 

2 

0 170 

0 0()57<) 

3 

0 257 

0 ()()S75 

4 

0 ^()0 

(> 01227 

4 911 

2 5S0 

0 ()S79 

3 900 

1 7S0 

0 0()07 

2 101 

0 ST) 

0 02 s 1 

0 602 

0 15S 

0 0051 


The non-agrccmcnt of the rt'^ults is diu t( 
the formation of different modi he it ions o 
N 1 O 2 H 2 


(Bonsdorff, Z anorg 1904, 41 1 S 5 ) 



NICKEL PHOSPHIDE 


539 


Solubility in NH 40 H+Aq 
Cone of Ni =0 014N in IN NH 40 H+Aq 
‘'=0 036N ^‘ 2 NNH 40 H+Aq 
rStarck, B 1903, 36 3840 ) 

Sol in Lot NH 4 F+Aq (von Helmolt, Z 
anorg 1893, 3 133 ) 

Insol in methyl or amyl amine (Wurtz ) 
IMot pptd m presence of Na citrate 
(SpiUer ) 

Not pptd in presence of a large number of 
non-volatile orgamc substances, particularly 
H 2 C 4 H 4 O 6 (Rose ) 

Nicfcelomckehc hydroxide, N 13 O 4 , 2 H 2 O 
Sol m acids, msol m H 2 O and alkalies 
(Dudley, J Am Chem Soc 1896, 18 901 ) 

Nickehc hydroxide, N 12 O 3 , 2 H 2 O (?) 
(Wermcke, Pogg 141 122 ) 

N 12 O 3 , 3 H 2 O Sol m acids as mckelous 
salts Not attacked by boihng KOH or 
NaOH+Aq Slowly sol m HC 2 H 302 +Aq 
Sol m NH4OH, and NH 4 salts+Aq (Od- 
Img) 

Nickel iodide, N1I2 

Deliquescent and sol in H 2 O (Erdmann, 
J pr 7 254 ) 


Sat Nil 

2+Aq 

contams at 


—23° 

—6° 

+11° 

16° 

51 8 

54 3 

57 8 

59 0% N 1 I 2 , 

43° 

80° 

85° 

90° 

64 1 

65 0 

65 2 

65 7% N 1 I 2 

(Etard, A 

ch 1894, (7) 2 546 ) 


-f 6 H 20 Deliquescent Easily sol m 
H2O (Erdmann ) I 

Nickel iodide ammoma, N 1 I 2 , 4 NH 3 
(Rammolsborg, Pogg 48 119 ) 

Nil , bNHa Decomp by H 2 O Sol m 
warm dll NH 40 H+Aq Very si sol in cone 
NH 40 H-hAq (I idmann ) 

Nickel iodide hydrazine, NiIo(N 2 H 4)2 

Insol in H 2 O bol in acids (Franzen, 
Z anoig 1911,70 150) 

Nickel s/il;oxide, Ni/) +H 0 

Insol in H (), sol m HCl and H SO4 and 
HNO 3 , also m KCN+Aq (Moore, C N 
1895, 71 81 ) 

Nickelous oxide, NiO 

Insol in H 2 O 80 I in cone acids, except 
when ciystallino, when it is scarcely attacked 
by acids (Ibdmcn, C R 33 256 ) 

Very si sol in boiling NH 4 C 1 +Aq (De- 
margay ) 

Very slowly sol inNH 40 H-f“Aq Insol in 
KOH, and NaOH+Aq 

Sol in mm acids, especially HCl-fAq, 
when warmed, msol in HC 2 H 8 O 2 , NH 4 CI, 


andNH 4 SCN+Aq Insol m cone NaOH+ 
Aq (Zimmerman, A 232 324 ) 

1 1 solution contammg 418 6 g sugar and 
34 3 g CaO dissolves 0 29 g NiO (Boden- 
bender, J B 1865 600 ) 

Mm Bunsemte 

Nickelomckehc oxide, N 13 O 4 
Sol m acids (Baubigny, C R 87 1082 ) 
+ 2 H 2 O Insol m H 2 O, and m alkies -p 
Aq Sol m acids (Dudley, J Am Chem 
Soc 1896, 18 901 ) 

6 N 1 O, ^^ 1208 “!- H 2 O (Schonbem, J pr 93 
35) 

Nickehc oxide, N 12 O 3 

Sol m HNOs, H 9 SO 4 , or HCl+Aq with 
decomp , also m NH 4 OH and (NH 4 ) 2 C 03 - 1 - 
Aq (Wmkelblech, A 13 259 ) 

Nickel peroxide, N 13 O 5 (?) 

(Bayley, C N 39 81 ) 

Correct composition is N 12 O 3 (Carnot, 
C R 108 610) 

N 14 O 7 (‘^) (Wicke, Zeit Ch 1865 303 ) 
N 1 O 4 (HoUard, C R 1903, 136 230 ) 

Nickel oxychlonde 
SI sol m H 2 O TBerzehus ) 

NiCl , SNiO+lSH 0 (Raoult, C R 69 
826) 

Nickel oxyiodide, Nil>, 9NiO+15H 0 
Insol inH 20 Sol in HNOs+Aq or acetic 
acid Insol m NH 40 H 4 -A.a Alcohol dis- 
solves out Nil (Eidmann ) 

Nickel oxyselemde 

Almost msol in boiling HCl, decomp by 
HNO 3 (Fonzes-Diacon, C R 1900, 131 
557) 

Nickel phosphide, Ni P 
Sol m HNOs-p Aq and aqua regia, msol u 
HCl+Aq (Struve, J pi 79 321 ) 

Sol in aqua lean ind in HNO 3 , sol 11 
filled alkili (Giangei, Bull Soc 1S96, (3) 
16 10S9) 

Easily sol m HNO 3 ( Gi anger, C N 1898, 
77 229 ) 

When prepared b} heiting phosphorus, 
copper ind nicktl m electric furnace, is msol 
m dl acids except a mLxtuie of HNO3 and 
HF (Maronneau, C R 1900, 130 657 ) 

NiP Sol m HlsOg, decomp bv fused 
NaOH (Johbois, C R 1910,150 107 ) 

N1P3 Sol m HIsOs, decomp by fused 
NaOH (J ) 

NijPs Insol m HNO 3 , HCl and aqua 
regia stable m the air even when heated 
(Granger, Bull Soc 1896, (3) 15 1086 ) 

N 13 P 0 Not attacked bv HCl Easilv at- 
tack^ by HNO 3 (Rose, Pogg 1832, 24 
232) 
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NICKEL PHOSPHOSULPHIDE 


NsPa Sol m HNO 3 , aqua regia and in 
fused alkali (Granger, C R 1896, 123 177 ) 

Nickel phosphosulphide, NijPSa 

Decomp by hot H 2 O or by aqua regia 
Si attacked by HNOs (Ferrand, A ch 
1899, (7) 17 417 ) 

Nickel sem^selemde, Ni^Se 
Almost msol in boilmg HCl, decomp by 
HNO 3 (Fonzes-Diacon, C R 1900, 131 
557) 

Nickel selemde, NiSe 
Insol m H 2 O, dll or cone HCl+Aq, 
slowly sol m HNOsH-Aq, easily m aqua regia 
(Little, A 112 211 ) 

Almost msol m boilmg HCl, decomp by 
HNOs (Fonzes-Diacon, C R 1900, 131 
557) 

NiSe 2 (Fonzes-Diacon ) 

Niaiel} boilmg HCl, 

decomp by HNO 3 (Fonzes-Diacon ) 

Nickel silicide, N 12 S 1 

Sol in HF and aqua regia, msol m cold 
H 2 O, decomp by steam at red heat, sol in 
fused alkali carbonates (Vigouroux, C R 
1895, 121 687 ) 

Nickel sem^sulpl^de, N 12 S 

Sol in HNOs-f-Aq, with residue of S 
Difficultly sol m cone HCl+Aq, msol m 
dll HCl+Aq (Arfvedson, Pogg 1 65, 
Gautier, C R 108 1111 ) 

Does not exist (Bornemann, C A 1908 
1686) 

Nickel wowosulphide, NiS 

Anhydrous Insol in H 2 O, HCl, or H 2 SO 4 
+ 4.q Sol m HNOs +Aq or aqua regia 
Mm Millente 

+rrH 20 Insol m H 2 O, but decomp by 
H 2 O in contact with the air (Clermont and 
Gmot, C R 84 714), or by boihng with H 2 O 
(Geitner, A 139 354 ) 

When pptd with (NH 4 ) 2 ^^, is somewhat sol 
m H 2 O 1 1 H 2 O dissolves 39 87 X 10 ® moles 
NiS at 18° (Weigel, Z phys Ch 1907, 68 
294) 

si sol in dll HCl+Aq, and still less 
in HC 2 Hs 02 +Aq (Fresemus ) 

More sol in HNOs+Aq, and easily m aqua 
regia 

Somewhat sol in NH 40 H+Aq or solutions j 
of aJkah sulphides Insol m NH 4 SH+Aq 
(Fresemus ) 

Sol at moment of formation in Na 2 S but 
not m (NH 4 ) 2 S+Aq (Villiers, C R 1894, 
119 1264) 

Sol whde yet moist m H 2 S 03 +Aq (Ber- 
thier ) 

When recently pptd , sol m KCN +Aq 
(Haidlen ) 


Pptd m presence of non-volatile orgamc 
substances as tartaric acid, etc (Rose ) 

Sol m potassium thiocarbonate+Aq 
(Rosenbladt, Z anal 26 15 ) 

Exists m a colloidal form m a very dil 
solution (Winnsinger, Bull Soc (2)49 452) 
a modification 

Very sol m 2N-HCl+Aq sat with H 2 S 
)3 modification 

0 033 g IS sol mil 2N~HC1+Aq sat 
with H 2 S, very sol m 2N-HCl+Aq 
7 modification 

Insol m 2N-HCl+Aq sat with H 2 S 
0 013 g is sol in 2N--HCl+Aq (Thiel, 
C C 1914, 1 19 ) 

Nickel sulphide, N13S2 

(Bornemann, C A 1908 1686 ) 

N 18 S 4 (Bornemann ) 

NiflSs (Bornemann ) 

N 14 S 6 Mm Polydyrmte Insol m HC1+ 
Aq Sol m HNOs+Aq with separation of S 
NifiSr Mm Beynchite Sol m HCl+Aq 

Nickel d^sulplllde, N 1 S 2 
(Fellenberg, Pogg 60 75 ) 

Does not exist (Bellucci, C A 1909 293 ) 

Nickel potassium sulphide, 3NiS, K 2 S 
Insol m H 2 O (Schneider, J pr (2) 9 
209) 

K 2 N 111 S 10 Not attacked by hot (NH 4 ) 2 S, 
slowly attacked by HCl or cold aqua regia, 
qmckly by hot aqua regia HF and H 2 SO 4 
dissolve only on heating Insol in organic 
acids, alkalies and 12% HCl, also m KCN, 
AgNOs or CuS 04 +Aq (Milbauer, Z anorg 
1904, 42 447 ) 

Nickel tellunde, NisTes 
Min Melomte Sol m HNOs+Aq 
NiTe (Fabre, C R 106 277 ) 

Nickehcottmgstic acid 

Ammomum mckelicotungstate, 2 ( N H 4 ) /), 
2 N 12 O 8 , 8 WO 3 +I 4 H 2 O 
(Rogers and Smith, J Am Chem Soc 
1904,26 1476) 

3 (NH 4 ) 20 , N 12 O 3 , I 6 WO 3 + 22 HO V(ry 
si sol m H 2 O (Rogers and Smith ) 

Banum mckehcotungstate, 19BaO, N12O3, 
I6WO3 

Ppt Very msol in H 2 O (B F Smith ) 

Nickelimolybdic acid 

Banum mckelimolybdate, 3BaO, N 1 O 2 , 
9 M 0 O 3 +I 2 H 2 O 

Ppt (Hall, J Am Chem Soc 1907, 29 
702) 
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Potassium nickelimolybdate, 3 K 2 O, N 1 O 2 , 
gMoOs+ej^HaO 

Very msol even m hot H 2 O (Hall ) 

Nickelomolybdic acid 

Ammomum hydrogen nickelomolybdate, 
(NH4)4H6[Ni(Mo04)d + 5 H 2 O 
SI sol in H 2 O, easily m dil acids (Bar- 
bieri, C A 1916 897 ) 

Barium hydrogen mckelomolybdate, 
Ba 2 H 6 [Ni(Mo 04 ) 6 ] +IOH 2 O 
Ppt (Barbieri ) 

Potassium hydrogen mckelomolybdate, 

E:4H6[Ni(Mo04)6]+5H20 

SI sol m H 2 O, easily m acids (Barbieri ) 

Silver hydrogen mckelomolybdate, 
Ag4H6lNi(Mo04)6] + 3 H 2 O 
Insol m H 2 O, sol m NH 4 OH, or HNOsH- 
Aq (Barbieri ) 

Nickelonickelous acid 

Potassium mckelomckehte, K 2 N 12 O 4 or K 2 O, 
NiO, N 1 O 2 

(Hofmann and Hiendlmaier, B 1906, 39 
3186) 

Sodium mckelomckehte, Na 2 Ni 306 = Na 20 , 
NiO, 2 N 1 O 2 

(Bellucci and Rubegm, C C 1907, 1 794 ) 
Hickelous acid 

Banum d^mckellte, BaO, 2 N 1 O 2 
Unstable, decomp by cold H 2 O, slowly 
and very rapidly by hot H 2 O (Dufaii, C R 
1896, 123 496 ) 

Niobium, Nb 

For niobium and its compounds, see colum- 
bium, Cb, and the corresponding compounds 

Nitraimde, NH 2 NO 2 

Deeomp by cone H 2 SO 4 Easily sol m 
H 2 O, alcohol, ether and acetone I ess sol m 
benzol Almost msol m ligroin (Thiele and 
Lachman, A 1895, 288 297 ) 

Sol m ether, msol m petroleum ether 
Very unstable, decomp by hot H 2 O (Thiele 
and Lachman, B 1894, 27 1909 ) 

Nitratochloroplatinamine comps 
See Chloromtratoplatmamme comps 

Nitratocobalt octamme comps 
See Nitratooctamme cobalhc comps 


Nitratooctamine cobaltic carbonate, 

(N03)2CO2(NH3)8(C03)2+H20 

Less sol than other octamme carbonates 
(Vortmann and Blasberg, B 22 2650 ) 

chlonde, (NOs) 2 Co 2 (NH 3 ) 8 Cl 4 + 4 H 20 

(Vortmann and Blasberg, B 22 2652 ) 

iodide, (N 03 ) 2 Co 2 (NH 3 ) 8 l 4 + 2 H 20 

(Vortmann and Blasberg ) 

— - mtrate 

See Octamme cobaltic mtrate 

sulphate, (N 03 ) 2 Co 2 (NH 3 ) 8 (S 04 ) 2 + 

2 H 2 O 

+ 4 H 2 O (Vortmann and Blasberg, B 22 
2652) 

Nitratoplatmamme mtrate, 

(N03)2Pt(NH8N08)2 

SI sol m col(l more easily m hot H 2 O, 
easily sol m dil HNOs+Aq (Cleve) 

mtnte, (N 03 ) 2 Pt(NH 3 N‘ 02)2 

Easily sol in H 2 O (Cleve ) 

Nitratoplatmdiamme chlonde, 

(N 03 ) 2 Pt(N 2 H 6 Cl) 2 +H 20 
Moderately sol in cold, very easilv in hot 
H 2 O 

chloroplatmate, (N 03 ) 2 Pt(N 2 H 6 Cl) 2 , 

PtCl4+2H20 

Ppt 

chromate, (N 03 ) 2 Pt(N 2 H 6 ) 2 Cr 04 

Nearly msol in H 2 O (Cleve ) 

d^ch^omate, (N03)2Pt(N2H6)2Cr207 

SI sol inHaO 

mtrate, (N 03 ) 2 Pt(N 2 ll 8 N 03)2 

Sol inH^O Insol inHNOa+Aq 

phosphate, N 03 Pt(N 2 Ho) +H 2 O 

\ / 

PO 4 

Very si sol in H O (Cleve ) 

Nitratodiplatindzamm e mtrate, 

(N03)2Pt2(N2H8)4(N03)4 
Sol m H 2 O with decomp 

Nitratopurpureocobaltic bromide, 

Co(N 08 )(NH 3 ) 6 Br 

Resembles the chloride in its properties 
(Jorgensen, J pr ( 2 ) 23 227 ) 
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NITRATOPURPUREOCOBALTIC CARBOJMATE 


ITitralopufpiireocobaltic carbonate, 
Co(N63)(NH8)6(C08) +H 2 O 
Less sol m H 2 O than other purpureocar- 
bonates (Vortmann and Blast) erg, B 22 
2648) 

chlonde, Co(]SrOa)(NH3)6Cl2 

SI sol m cold H 2 O, but more than mtrate, 
more easily sol m hot H 2 (X but is convertea 
into roseo salt Insol in HCl+Aq or alcohol 
(Jorgensen, J pr (2) 23 227 ) 

mercuric chlonde, 

Co(N03)(NH3)6Cl2, HgCL 
Not whoUy insol in H 2 O (Jorgensen ) 

chloroplatmate, Co(N03)(NH3)8Cl2, 

PtCL 

Ppt Nearly insol m cold H 2 O (Jorgen- 
sen ) 


chromate, Co(N08)(N]B[8)6Cr04 

Nearly insol in H 2 O (Jorgensen ) 

d^chromate 

SI sol in H 2 O, but more easily than the 
neutral salt (Jorgensen ) 


Nitratopurpureorhodium mtrate, 
(N03)Rh(NH8)5(N03)2 
Very si sol in cold H 2 O Insol in alcohol 
(Jorgensen ) 


Nitnc acid, HNO3 

Miscible with H 2 O When HNOs+Aq is 
distilled at 760 mm pressure, an acid contain- 
ing 68% HNO 3 IS formed, which boils at 
120 5° under 735 mm pressure By distilhng 
at 150 mm pressure the acid contains 67 6% 
HNO 3 , at 70 mm (b -pt 65-70°) the acid 
contains 66 7% HNOs The percentage of 
HNO 3 m the hquid obtained by passmg dry 
airmto HNOsH-Aq contaming 6^8% HNOs 
vanes with the temp , the higher the temp 
the greater the percentage of HNO 3 (Roscoe, 
Chem Soc 13 150) 


HNOs+Aq of 1 53 sp gr contains 67% NaOs 
1 42 64 

1 35 44 4 

1 315 ZB 6 

(Dalton ) 


HN08 + 4.qofl 52 sp gr NaOs 

1 522 

1 4 41 

(Mitschf‘rhch ) 


HNOs+Aq of 1 298 sp gr contains 36 75% NaOs 
(Kirwan ) 

HNOs-f Aq of 1 298 sp gr contains 18% (Daw ) 
HNOs -l-Aq of 1 298 sp gr contains 32-33% (Her 
thollet ) 


dithionate, Co(N08)(NHs)6S206 

Very si sol m cold, more easily in hot H 2 O 
(Jorgensen ) 

mtrate, Co(N03)(NH3)6(N03)2 

Sol in 273 pts H 2 O at 16° Much more sol 
in hot H 2 O containmg HNO 3 (Jorgensen, J 
pr (2) 23 227 ) 

cobaltic mtnte, 3 Co(N 03 )(NH 3 ) 6 , 

2Co(N02)6+2H20 

Very si sol in H^O (Jorgensen, Z anorg 
•5 176 ) 

dia m me cobaltic mtnte, Co(N03)(NH3)6 

(N02)4Co(NH 3)2 
Ppt ( J orgensen ) 

oxalate, Co(N 0 »)(NH 3 ) 5 C 2 O 4 

Ppt 

sulphate, Co(N03)(NH3)6S04+H20 

Rather difficultly sol m cold H 2 O (Jor- 
gensen ) 

Nitratopurpureorhodium chlonde, 

(N08)Rh(NH3)6Cl2 

SI sol in cold H 2 O, but more easily than 
the nitrate (Jorgensen, J pr (2) 34 394) 

dithionate, (N0s)Rh(NH3)6S206+H20 

Nearly insol m cold H 2 O (Jorgensen ) 


For Ure’s table of sp gr of HNOs-f Aq, se 
Watt’s Diet 1st ed 


Sp gr of HNOs+Aq at 0° and 15° 


Hi 

Ibj 

1&6 

Sp t,r 
at 0 

8 p fcr 
at 16® 

100 

00 

85 

71 

1 

559 

1 

530 

99 

84 

85 

57 

1 

559 

1 

530 

99 

72 

85 

47 

1 

558 

1 

530 

99 

52 

85 

30 

1 

557 

1 

529 

97 

89 

83 

90 

1 

551 

1 

523 

97 

00 

83 

14 

1 

548 

1 

520 

96 

00 

82 

28 

1 

544 

1 

5U) 

95 

27 

81 

66 

1 

542 

1 

514 

94 

00 

80 

57 

1 

5^7 

1 

500 

93 

01 

79 

72 

1 

5^i 

1 

50b 

92 

00 

78 

85 

1 

529 

1 

503 

91 

00 

78 

00 

1 

52() 

1 

499 

90 

00 

77 

15 

1 

522 

1 

495 

89 

56 

76 

77 

1 

521 

1 

494 

88 

00 

75 

43 

1 

514 

1 

4SS 

87 

45 

74 

95 

1 

513 

1 

4Sb 

86 

17 

73 

86 

1 

507 

1 

4S2 

85 

00 

72 

86 

1 

503 

1 

47S 

84 

00 

72 

00 

1 

499 

1 

474 

83 

00 

71 

14 

1 

495 

1 

470 

82 

00 

70 

28 

1 

492 

1 

41)7 

80 

96 

69 

39 

1 

488 

1 

4()3 

80 

00 

68 

77 

1 

484 

1 

4b0 

79 

00 

67 

71 

1 

481 

1 

456 

77 

66 

66 

56 

1 

476 

1 

451 

76 

00 

65 

14 

1 

469 

1 

445 

75 

00 

64 

28 

1 

465 

1 

442 

74 

01 

63 

44 

1 

462 

1 

438 
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Sp gr of HNOs, etc — Continued 



^0, 

i&i 

Sp gr 
at 0° 

bp gr 
at 15® 

73 

00 

62 

57 

1 

457 

1 

435 

72 

39 

62 

05 

1 

455 

1 

432 

71 

24 

61 

06 

1 

450 

1 

429 

69 

96 

60 

00 

1 

444 

1 

423 

69 

20 

59 

31 

1 

441 

1 

419 

68 

00 

58 

29 

1 

435 

1 

414 

67 

00 

57 

43 

1 

430 

1 

410 

66 

00 

56 

57 

1 

425 

1 

405 

65 

07 

55 

77 

1 

420 

1 

400 

64 

00 

54 

84 

1 

415 

1 

395 

63 

59 

54 

50 

1 

413 

1 

393 

62 

00 

53 

14 

1 

404 

1 

386 

61 

21 

52 

46 

1 

400 

1 

381 

60 

00 

51 

43 

1 

393 

1 

374 

59 

59 

51 

08 

1 

391 

1 

372 

*68 

88 

50 

47 

1 

387 

1 

368 

58 

00 

49 

71 

1 

382 

1 

363 

57 

00 

48 

86 

1 

376 

1 

358 

56 

10 

48 

08 

1 

371 

1 

353 

55 

00 

47 

14 

1 

365 

1 

346 

54 

00 

46 

29 

1 

359 

1 

341 

53 

81 

46 

12 

1 

358 

1 

339 

53 

00 

45 

40 

1 

353 

1 

335 

52 

33 

44 

85 

1 

349 

1 

331 

50 

99 

43 

70 

1 

341 

1 

323 

49 

97 

42 

83 

1 

334 

1 

317 

49 

00 

42 

00 

1 

328 

1 

312 

48 

00 

41 

14 

1 

321 

1 

307 

47 

18 

40 

44 

1 

315 

1 

398 

46 

64 

39 

97 

1 

312 

1 

295 

45 

00 

38 

57 

1 

300 

1 

284 

43 

53 

37 

31 

1 

291 

1 

274 

42 

00 

36 

00 

1 

280 

1 

264 

41 

00 

35 

14 

1 

274 

1 

257 

40 

00 

34 

28 

1 

267 

1 

251 

39 

00 

33 

43 

1 

260 

1 

244 

37 

95 

32 

53 

1 

253 

1 

237 

36 

00 

30 

86 

1 

240 

1 

225 

35 

00 

29 

99 

1 

234 

1 

218 

33 

86 

29 

02 

1 

226 

1 

211 

32 

00 

27 

43 

1 

214 

1 

198 

31 

00 

26 

57 

1 

207 

1 

192 

30 

00 

25 

71 

1 

200 

1 

185 

29 

00 

24 

85 

1 

194 

1 

179 

28 

00 

24 

00 

1 

187 

1 

172 

27 

00 

23 

14 

1 

180 

1 

166 

25 

71 

22 

04 

1 

171 

1 

157 

23 

00 

19 

71 

1 

153 

1 

138 

20 

00 

17 

14 

1 

132 

1 

120 

17 

47 

14 

97 

1 

115 

1 

105 

15 

00 

12 

85 

1 

099 

1 

089 

13 

00 

11 

14 

1 

085 

1 

077 

11 

41 

9 

77 

1 

075 

1 

067 

7 

72 

6 

62 

1 

050 

1 

045 

4 

00 

3 

42 

1 

026 

1 

022 

2 

00 

1 

71 

1 

013 

1 

010 

0 

00 

0 

00 

1 

000 

0 

999 


(Kolb, A ch (4) 10 140 ) 


Sp gr of HNOs +Aq at 15° a = %, b=sp 
gr if % IS N 2 O 6 , c~sp gr if % IS HNOa 


a 

b 

^ 1 

a 

1 " 1 

1 ^ 

1 

1 

007 

1 

006 

51 

1 

372 

1 

323 

2 

1 

014 

1 

012 

52 

1 

378 

1 

329 

3 

1 

021 

1 1 

018 

53 

1 

385 

1 

335 

4 

1 

027 

1 

024 

54 

1 

390 

1 

341 

5 

1 

034 

1 

029 

55 

1 

396 

1 

346 

6 

1 

040 

1 

035 

56 

1 

401 

1 

356 

7 

1 

047 

1 

040 

57 

1 

407 

1 

358 

8 

1 

053 

1 

045 

58 

1 

413 

1 

363 

9 

1 

061 

1 1 

051 

59 

1 

418 

1 

369 

10 

1 

069 

1 1 

057 

60 

1 

423 

1 

374 

11 

1 

076 

1 

064 

61 

1 

427 

1 

380 

12 

1 

083 

1 

070 

62 

1 

432 

1 

386 

13 

1 

091 

1 

077 

63 

1 

436 

1 

390 

14 

1 

09S 

1 

083 

64 

1 

440 

1 

395 

15 

1 

104 

1 

089 

65 

1 

445 

1 

400 

16 

1 

112 

1 

095 

66 

1 

449 

1 

405 

17 

1 

120 

1 

100 

67 

1 

452 

1 

410 

18 

1 

126 

1 

106 

68 

1 

457 

1 

414 

19 

1 

134 

1 

112 

69 

1 

461 

1 

419 

20 

1 

141 

1 

120 

70 

1 

466 

1 

422 

21 

1 

149 

1 

126 

71 

1 

470 

1 

427 

22 

1 

156 

1 

132 

72 

1 

474 

1 

430 

23 

1 

165 

1 

138 

73 

1 

478 

1 

435 

24 

1 

172 

1 

145 

74 

1 

482 

1 

439 

25 

1 

180 

1 

151 

75 

1 

486 

1 

442 

26 

1 

187 

1 

159 

76 

1 

490 

1 

445 

27 

1 

195 

1 

166 

77 

1 

494 

1 

449 

28 

1 

202 

1 

172 

78 

1 

499 

1 

452 

29 

1 

211 

1 

179 

79 

1 

503 

1 

456 

30 

1 

218 

1 

185 

80 

1 

507 

1 

460 

31 

1 

225 

1 

192 

81 

1 

511 

1 

463 

32 

1 

232 

1 

198 

82 

1 

515 

1 

467 

33 

1 

240 

1 

204 

83 

1 

519 

1 

470 

34 

1 

248 

1 

210 

84 

1 

523 

1 

474 

35 

1 

255 

1 

218 

85 

1 

527 

1 

478 

36 ! 

1 

264 

1 

225 

86 

1 

530 

1 

481 

37 

1 

271 

1 

230 

87 



1 

484 

38 

1 

280 

1 

236 

88 



1 

488 

39 

1 

286 

1 

244 

89 



1 

491 

40 

1 

295 

1 

251 

90 



1 

495 

41 

1 

304 

1 

257 

91 



1 

499 

42 

1 

312 

1 

264 

92 



1 

503 

43 

1 

318 

1 

270 

93 



1 

506 

44 

1 

325 

1 

276 

94 



1 

509 

45 

1 

332 

1 

284 

95 



1 

512 

46 

1 

340 

1 

290 

96 



1 

51b 

47 

1 

346 

1 

298 

97 



1 

520 

48 

1 

352 

1 

304 

98 



1 

523 

49 

1 

360 

1 

312 

99 



] 

52() 

50 ! 

1 

36b 

1 

31b 

100 



1 

530 


(Kolb, calculated by Gerl ich, Z anal 8 292 
Sp gr of HNOs+Aq at 17 5° 



Sp gr 

N 20 , 

sp gr 

N2(h 

bp f^r 

5 

1 032 

9 

1 060 

13 

1 0S9 

6 

1 038 

10 

1 068 

14 

1 09b 

7 

1 045 

11 

1 075 

15 

1 104 

8 

1 053 

12 

1 082 

16 

1 111 



54i 


NITRIC ACID 


Sp gr of HNO3, etc— Continued 


%N206 

Sd gr 

%Na06 

Sp gr 1 

%N20b 

Sp gr 

17 

1 

118 

40 

1 

294 

63 

1 434 

18 

1 

125 

41 

1 

301 

64 

1 438 

19 

1 

132 

42 

1 

308 

65 

1 442 

20 

1 

140 

43 

1 

315 

66 

1 447 

21 

1 

147 

44 

1 

323 

67 

1 451 

22 

1 

115 

45 

1 

330 

68 

1 456 

23 

1 

163 

46 

1 

338 

69 

1 460 

24 

1 

170 

47 

1 

345 

70 

1 465 

25 

1 

178 

48 

1 

352 

71 

1 469 

26 

1 

186 

49 

1 

358 

72 

1 472 

27 

1 

194 

50 

1 

364 

73 

1 476 

28 

1 

201 

51 

1 

371 

74 

1 480 

29 

1 

209 

52 

1 

377 

75 

1 484 

30 

1 

217 

53 

1 

383 

76 

1 488 

31 

1 

22i 

54 

1 

389 

77 

1 492 

32 

1 

232 

55 

1 

394 

78 

1 496 

33 

1 

239 

56 

1 

400 

79 

1 500 

34 

1 

247 

57 

1 1 

406 

80 

1 504 

35 

1 

255 

58 

1 

412 

81 

1 508 

36 

1 

263 

59 

1 

416 

82 

1 512 

37 

1 

271 

60 

1 

421 

83 

1 516 

38 

1 

279 

61 

1 

426 

84 

1 519 

39 

1 

287 

62 

1 

430 

85 

1 523 


(Hager, Comm 1883 ) 


Sp gr HNQs+Aqat 17 5 


%N20s 

Sp gr 

% NsOb 

Sp gr 

% hsOe 

Sp gr 

10 

1 068 

40 

1 293 

70 

1 465 

15 

1 104 

50 

1 361 

80 

1 500 

20 

30 

1 140 

1 217 

60 

1 417 

85 

1 514 


(Hager, Adjumenta varia, Leipzig, 1876 ) 


Sp gr of HNOs+Aq at 15° 


% HNO 3 1 

Sp gr 

% HNO 3 

Sp gr 

1 

1 00581 

26 

1 15869 

2 

1 01136 

27 

1 16660 

3 

1 01713 

28 

1 17371 

4 

1 02286 

29 

1 18073 

5 

1 02851 

30 

1 18830 

6 

1 03439 

31 

1 19552 

7 

1 04019 

32 

1 20276 

8 

1 04592 

33 

1 20635 

9 

1 05234 

34 

1 21300 

10 

1 05746 

35 

1 22013 

11 

1 06330 

36 

1 22675 

12 

1 06951 

37 

1 23347 

13 

1 07581 

38 

1 23980 

14 

1 08126 

39 

1 24510 

15 

1 08843 

40 

1 25235 

16 

1 09500 

41 

1 25850 

17 

1 10102 

42 

1 26475 

18 

1 10725 

43 

1 27125 

19 

1 11321 

44 

1 28895 

20 

1 12024 

45 

1 28450 

21 

1 12714 

46 

1 29110 

22 

1 13349 

47 

1 29780 

23 

1 13890 

48 

1 30443 

24 

1 14460 

49 

1 31101 

25 

1 15164 

50 

1 31722 


(Squires, Pharm Era, Jan 1891 ) 


Most accurate table 


Sp gr of HNOs+Aq at 15®, H 2 O at 


Sp gr 

% N20T5 

% HNO> 

Kg HNO. 
m 1 1 

■1 

000 

0 

08 

0 

10 

0 

001 

H 

005 

0 

85 

1 

00 

0 

010 

H 

010 

1 

62 

1 

90 

0 

019 

1 

015 

2 

39 

2 

80 

0 

028 

1 

020 

3 

17 

3 

70 

0 

038 

1 

025 

3 

94 

4 

60 

0 

047 

1 

030 

4 

71 

5 

50 

0 

057 

1 

035 

5 

47 

6 

38 

0 

066 

1 

040 

6 

22 

7 

26 

0 

075 

1 

045 

6 

97 

8 

13 

0 

085 

1 

050 

7 

71 

8 

99 

0 

094 

1 

055 

8 

43 

9 

84 

0 

104 

1 

060 

9 

15 

10 

68 

0 

113 

1 

065 

9 

87 

11 

51 

0 

123 

1 

070 

10 

57 

12 

33 

0 

132 • 

1 

075 

11 

27 

13 

15 

0 

141 

1 

080 

11 

96 

13 

95 

0 

151 

1 

085 

12 

64 

14 

74 

0 

160 

1 

090 

13 

31 

15 

53 

0 

169 

1 

095 

13 

99 

16 

32 

0 

179 

1 

100 

14 

67 

17 

11 

0 

188 

1 

105 

15 

34 

17 

89 

0 

198 

1 

no 

16 

00 

18 

67 

0 

207 

1 

115 

16 

67 

19 

45 

0 

217 

1 

120 

17 

34 

20 

23 

0 

227 

1 

125 

18 

00 

21 

00 

0 

236 

1 

130 

18 

66 

21 

77 

0 

246 

1 

135 

19 

32 

22 

54 

0 

256 

1 

140 

19 

98 

23 

31 

0 

266 

1 

145 

20 

64 

24 

08 

0 

276 

1 

150 

21 

29 

24 

84 

0 

286 

1 

555 

21 

94 

25 

60 

0 

296 

1 

160 

22 

60 

26 

36 

0 

300 

1 

165 

23 

25 

27 

12 

0 

316 

1 

170 

23 

90 

27 

88 

0 

326 

1 

175 

24 

54 

28 

63 

0 

310 

1 

180 

25 

18 

29 

38 

0 

147 

1 

185 

25 

83 

30 

13 

0 

357 

1 

190 

26 

47 

30 

88 

0 

307 

1 

195 

27 

10 

31 

62 

0 

17S 

1 

200 

27 

74 

32 

30 

0 

188 

1 

205 

28 

56 

31 

09 

0 

399 

1 

210 

2S 

99 

31 

82 

0 

40<^ 

1 

215 

29 

61 

34 

55 

0 

420 

1 

220 

30 

24 

35 

28 

0 

410 

1 

225 

30 

88 

10 

01 

0 

441 

1 

230 

n 

53 

36 

7S 

0 

453 

1 

235 

32 

17 

37 

51 

0 

401 

1 

240 

32 

82 

38 

29 

0 

475 

1 

245 

33 

47 

39 

05 

0 

480 

1 

250 

34 

13 

39 

82 

0 

49S 

1 

255 

34 

78 

40 

58 

0 

509 

1 

260 

35 

44 

41 

34 

0 

521 

1 

265 

36 

09 

42 

10 

0 

513 

1 

270 

36 

75 

42 

87 

0 

544 

1 

275 

37 

41 

43 

64 

0 

556 

1 

280 

38 

07 

44 

41 

0 

568 

1 

285 

38 

73 

45 

18 

0 

581 

1 

290 

39 

39 

45 

95 

0 

593 

1 

295 

40 

05 

46 

72 

1 ^ 

605 




nitrates 


545 


Sp gr of HNO3, etc — Continued 


Sp gr 

% N 2 O 6 

% HNO 3 

Kg HNOa 
in 1 I 

1 300 

40 71 

47 49 

0 617 

1 305 

41 37 

48 26 

0 630 

1 310 

42 06 

49 07 

0 643 

1 315 

42 76 

49 89 

0 656 

1 320 

43 47 

50 71 

0 669 

1 325 

44 17 

51 53 

0 683 

1 330 

44 89 

52 37 

0 697 

1 335 

45 62 

53 22 

0 710 

1 340 

4b 35 

54 07 

0 725 

1 345 

48 07 

54 93 

0 739 

1 350 

47 83 

55 79 

0 753 

1 355 

48 57 

56 66 

0 768 

1 360 

49 35 

57 57 

0 783 

1 365 

50 13 

58 48 

0 798 

1 370 

50 91 

59 39 

0 814 

1 375 

61 69 

60 30 

0 829 

1 380 

52 52 

61 27 

0 846 

1 385 

53 35 

62 24 

0 862 

1 390 

54 20 

63 23 

0 879 

1 395 

55 07 

64 25 

0 896 

1 400 

55 97 

65 30 

0 914 

1 405 

56 92 

66 40 

0 933 

1 410 

57 86 

67 50 

0 952 

1 415 

58 83 

68 63 

0 971 

1 420 

59 83 

69 80 

0 991 

1 425 

60 84 

70 98 

1 on 

1 430 

61 86 

72 17 

1 032 

1 435 

62 91 

73 39 

1 053 

1 440 

64 01 

74 68 

1 075 

1 445 

65 13 

75 98 

1 098 

1 450 

66 24 

77 28 

1 121 

1 455 

67 38 

78 60 

1 144 

1 460 

68 56 

79 98 

1 168 

1 465 

69 79 

81 42 

1 193 

1 470 

71 06 

82 90 

1 219 

1 475 

72 39 

84 45 

1 246 

1 480 

73 76 

86 05 

1 274 

1 485 

75 18 

87 70 

1 302 

1 490 

76 80 

89 60 

1 335 

1 495 

78 57 

91 60 

1 369 

1 500 

80 65 

94 09 

1 411 

1 501 

81 09 

94 60 

1 420 

1 502 

SI 50 

95 08 

1 428 

1 503 

81 91 

95 55 

1 436 

1 504 

82 29 

96 00 

1 444 

1 505 

82 ()3 

96 39 

1 451 

1 50b 

82 94 

96 76 

1 467 

1 507 

8 5 26 

97 13 

1 464 

1 508 

85 58 

97 50 

1 470 

1 509 

85 87 

97 84 

1 476 

1 510 

84 09 

98 10 

1 481 

1 511 

84 28 

98 32 

1 486 

1 512 

84 46 

98 53 

1 490 

1 513 

84 63 

98 73 

1 494 

1 514 

84 87 

98 90 

1 497 

1 515 

84 92 

99 07 

1 501 

1 516 

85 04 

99 21 

1 504 

1 517 

85 15 

99 34 

1 507 

1 518 

85 26 

99 46 

1 510 

1 519 

85 35 

99 57 

1 512 

1 520 

85 44 

99 67 

1 515 


(Lunge and Rey, Z f angew Ch 1891 165 ) 


Sp gr of N-HNOa+Aq at 1874° = 1 0324 
(Loomis, W Ann 1896, 60 550 ) 


Sp gr (reduced to a vacuum) of HNOs from 
78-100% concentration at 4° 747 

14 2°/4° and 24 2°/4“ 


%HN 03 

Sp gr 





40/40 

14 2°/4 

24 2°/4® 

78 22 

1 47129 

1 45504 

1 43964 

79 14 


1 46011 

1 44372 

79 59 

1 47496 



81 97 

1 48391 

1 46680 

1 45092 

84 90 

1 49495 



85 21 

1 49581 



85 80 


1 47826 

1 46224 

87 55 

1 50211 



87 90 


1 48491 

1 46891 

89 73 

1 50898 

1 49125 


92 34 

1 51804 

1 49968 

1 48264 

94 04 

1 51949 

1 50149 

1 48516 

95 62 

1 52192 

1 50358 1 

1 48677 

96 64 

1 52510 

1 50632 

1 48887 

97 33 


1 50911 

1 49137 

98 07 

1 53212 

1 51298 

1 49543 

99 97 

1 54212 

1 52236 

1 50394 


(Veley and Manlej , Chem Soc 1903, 83 
1016) 


Sp gr at 20 ° of HNOs+Aq contammg M 
g mols HNO 3 per liter 
M 0 025 0 05 0 075 0 10 

Sp gr 1 000926 1 001798 1 002653 1 003496 

M 025 05 075 1 0 

Sp gr 1 008481 1 01686 1 02503 1 0336 

M 20 
Sp gr 1 0670 

(Jones and Pearce, Am Ch J 1907, 38 732 ) 

For sp gr of HNO3+H SO4, see under 
HSO4 

Partition coefficient for HNO 3 between 
ether and HoO is increased bv the addition 
of mtrates (1 anret, C R 1897, 124 464 ) 
The hydrates described by Erdmann do 
not exist There are only t\\ o authentic hy- 
drates, the mono- and the tri-hydrate 
(Kuster, Ch Z 1904, 28 132 ) 

The composition of the hydrates formed 
by HNO3 at diffeient dilutions is calculated 
from deteirmnations of the lo\\ering of the 
fr-pt produced by HNO3 and of the con- 
ductivity and sp gr of HNOs+Aq (Jones, 
Am Ch J 1905, 34 328 ) 

i)?iutnc acid, H2N40u=2N206, H2O 
Fumes on air Miscible with H^O, with 
evolution of much heat (Weber, J pr (2) 
6 342) 

Nitrates 

All nitrates are sol in H 2 O except a few 
i basic compounds Most mtrates are insol m 


NITRATE, ALUMINUM, BASIC 


cone HNOs+Aq^, many are sol m alcohol, 
some are sol m ^ycerme 

Altuninmn nitrate, basic, 2AI2OS, 3N2O6+ 
3 H 2 O 

Sol m H 2 O (Ordway, Sill Am J (2) 26 
303) 

Basic alnmmum mtrates contaimng 2 mols 
or less of AI 2 OS to one of N 2 O 6 may be ob- 
tamed sol m H 2 O, but the compounds con- 
tammg more thia 2 mols AI 2 OS are insol m 
H 2 O (Ordway, Z c ) 

2A1 03 , N 2 O 6 +IOH 2 O (Ditte, C R 110 
782) 

AJ 6 O 14 H 10 , HNOs Sol m H 2 O (Schlum- 
berger, Bull Soc 1895, (3) 13 59 ) 

Altimmum mtrate, A1(N03)8+9H20 

Dehquescent Very sol m H 2 O, HN08+ 
Aq, or alcohol (Berzehus ) 

Melts m its crystal H 2 O at 72 7° (Ordway 
Sol m 1 pt strong alcohol (Wenzel ) 
Difficultly sol m acetone (Naumann, B 
1904, 37 4328 ) 

Insol in ethyl acetate (Naumann, B 
1910, 43 314 ) 

Ammomum nitrate, NH4NO3 
Dehquescent 

Sol m 0 502 pt H 2 O at 18® (Karst en ) 

Sol m 0 54 pt H 2 O at 10® (Hams C K 24 816 ) 
Much more sol is hot than cold H 2 O (Hams ) 

Sol m 2 pta H 2 O at 15 5® and 0 5 pt boiling H 2 O 
(Fouroroy ) 

Sol m 1 pt cold and 0 5 pt boihng H 2 O (Fouroroy ) 
Sol m 0 5 pt H 2 O at 18® (Berzelius ) 

Sol m 2 pts H 2 O at 18® (Abl ) 

Decomp by boihng H 2 O 

Solubihty m 100 pts H 2 O at t° 



100 pts H 2 O dissolve 183 pts NH 4 NO 8 f 
19 5® (Mulder ) 

Solubility m H 2 O at t® 


t® 

Specific gravity 
of the saturated 
solution 

Mols of NH 4 N< 
soluble m 100 
mols of wate: 

12 2 

1 2945 

34 50 

20 2 

1 3116 

43 30 

23 0 

1 3159 

46 57 

25 0 

1 3197 

48 19 

27 7 

1 3257 

51 67 

28 0 

1 3260 

51 86 

30 0 

1 3299 

54 40 

30 2 

1 3308 

54 61 

31 9 

1 3348 

57 20 

32 1 

1 3344 

57 60 

32 7 

1 3356 

57 90 

34 0 

1 3375 

58 89 

35 0 

1 3394 

59 80 

35 1 

1 3397 

60 00 

35 6 

1 3408 

60 62 

36 0 

1 3412 

61 00 

36 6 

1 3420 


37 6 

1 3432 

62 90 

38 0 

1 3438 

63 60 

38 5 

1 3440 

64 10 

39 0 

1 3448 

65 09 

39 5 

1 1 3460 

65 88 

40 0 

1 1 3464 

66 SO 


(Muller and Kaufmann, Z phys Ch 19' , 
42 499) 

Solubility m H 2 O at t® 


t® 

G NH 4 NO 3 
per 100 g 

Solid phase 


solution 

water 


0 

54 19 

118 3 

NH4NOJ rlioinl) 

12 2 

60 53 

153 4 

20 2 

65 80 

192 4 


25 0 

68 17 

214 2 


30 0 

70 73 

241 8 


32 1 

71 97 

256 9 

Nil. NO, rlioM.I. a 
rhoinh a 

35 

72 64 

265 8 

NIliNO, rhomb a 

40 

74 82 

297 0 


50 

77 49 

344 0 


60 

80 81 

421 0 


70 

83 32 

499 0 


80 

1 85 25 

580 0 


90 

88 08 

740 0 

NII.NOi rliomh ( 

100 

89 71 

871 0 



(Mulder, Scheik Verhandel 1864 95 ) 


(SeidelPs Solubilities 1st cd 28 C ilc fj 
Muller & Kauffmann, see ibove, 
Schwarz, Ostwald's Lehrb , p 425 ) 

100 g NH 4 N 03 -f Aq contain 
64 19 g NH 4 NO 3 at 0 ® 

70 10 g “ 30® 

84 03 g “ 70® 

(de Waal, Dissert Leiden, 1910 ) 


NITRATE, AMMONIUM 


547 


19 g NH^NOs are contained in 100 g 
NHiNOs+Aq sat at 30® (Sclu’einemakers 
and de Baat, Arch neer Sc 1911, (2) 16 
415 ) 

60 pts NH4NO3 mixed with 100 pts H2O 
lower the temperature from 13 6° to — 13 6®, 
that IS 27 2®, but if the imtial temperature is 
0 it will fall only to — 16 7°, the freezmg- 
point of the mixture (Rudorff, B 2 68 ) 

Sp gr of NH4N03+Aq at 18® 

Pts NH4NO3 Pts H2O Sp gr 

80 1800 1 0180 

80 900 1 0331 

80 360 1 0743 

(Thomsen and Gerlach, Z anal 28 520 ) 

Sp gr of NH4N03-1-Aq at 15® 

% NH4NO3 Sp gr % NH4NO8 I Sp gr 


Sp gr ofNH4N03+Aq 


% NH 4 N 08 

Sp gr 16®/16° 

0 

1 000000 

0 6419 

1 000371 

1 4101 

1 000593 

2 7501 

1 001153 

5 4890 

1 002300 

11 7981 

1 004916 

23 4480 

1 009758 

47 9500 

1 019952 


(Dijken Z phys Ch 1897, 24 107 ) 


Sp gr 20®/4° of a normal solution of NH4NO3 
=1 030435, of aO 5-normal solution 1= 014505 
(Haigh, J Am Chem Soc 1912, 34 1151 ) 

B -pt of NHiNOs+Aq containmg pts 
NH4NO3 to 100 pts H2O G = accordmg 
to GM*lach (Z anal 26 445) , L = accord- 
mg to Legrand (A ch (2) 69 426 ) 
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NITRATE, AMMONIUM 


Very sol in HNOa-fAq (Schulz, Zeifc 
Ch 1869 531 ) 


Solubility of NH^NOs m HNO3 


Solution 

temp 

% bv wt 
NH4NO3 

Solid phase 

0 

GO 

+ 

21 1 

NH4NO8, 2HNOj (solu- 
tion m HNOj) 

23 0 

28 7 

(C 

28 5 

34 5 1 

(i 

29 5* 

38 8 

(solution m NH4NO3) 

27 6 

44 6 


27 0 

45 8 


23 5 

49 4 

It 

23 0 

50 0 

(t 

17 5 

54 0 

(t 

16 5 

64 3 

ft 

4 0 

45 8 

NH4NO3, HNOs labile 
(solution m HNO3) 

9 5 

49 4 

ce 

11 0 

51 7 

te 

11 5 

52 7 

({ 

12 0 

54 3 

It 

12 0 

54 7 

It 

11 5 

57 6 

(solution in NH4NO3) 

11 5 

54 0 

NH4NO3 (labile) 

14 

54 3 

) 

1 

tt 

stable 

it 

tt 

tt 

tt 

1 

68 1 

tt 


♦ Mpt of NH4NO3, 2HN08 

(Groschuff Z anorg 1904, 40 6 ) 


Solubility of NH4NO3 in NH40H+Aq 


Grams of 
NH 4 NO 3 

Grams of 
NHa 

Molecules 
ofNH 4 NOa 
in 100 
molecules 
NH4NO3 + 
NH3 

Temperature at 
which the solu 
tions are in 
equihbnum with 
the solid phase 

0 7578 

0 0588 

100 

74 2 

about 168° 
109 8 

0 6439 

0 0665 

67 3 

94 0 

4 2615 

0 7747 

53 8 

68 8 

0 7746 

0 1857 

47 0 

35 9 

0 9358 

0 2352 

45 9 

33 3 

0 7600 

0 2607 

38 3 

0 

0 9675 

0 3515 

36 9 

— 10 5 

0 8308 

0 3700 

32 3 

— 30 0 

0 9526 

1 2457 

13 9 

-44 5 

1 3918 

4 4327 

6 25 

-60 

0 

100 

0 

about —80 


(Kuriloff, Z phys Ch 1898, 26 109 ) 


NH4NO3+NH4CI 

100 pts H2O dissolve 29 1 pts NH4CI and 
173 8 pts NH4NO3 (RudorfF, B 6 484 ) 
Sol in sat NH4C1+Aq with pptn of 
NH4CI until a state of equihbnum is reached 
(Karsten ) 


Addition of KClOs to NH4CH-Aq prevents 
pptn of NH4CI, and dissolves any NH4CI 
that may have been pptd (Margueritte, C 
R 38 306) 

See also under Ammomum chloride 
NH4NO8+KNO3 


100 pts HaO dissolve 



At 9® 

(1) (2) 

At 11 ° 

(3) (4) 

At 15” 

(5) (6) 

KNO3 

NH4NO3 

20 2 

40 6 
88 8 

143 

26 0 

46 2 
'l30 4 

161 


2, Sat at 11° with NH4NO3 and then at 9° 
with KNO3, 5, sat at 11° with NH4NO8 and 
then at 15° with KNO3 (Mulder ) 

Sol msat HNOs +Aq without causmgppt 
(Karsten) , with separation of KNO3 (Rudorn) 
Composition of solution is dependent on the 
relative excess of the salts present (Rudorff ] 
100 pts H2O dissolve 77 1 pts NaNOa and 
162 9 pts NH4NO3 at 16° (Rudorff B 6 
484) 


If a sat solution of NH4N03+Aq at 11° i' 
sat with Ba(N03)2 at 9°, 100 pts H2O 
dissolve 



At 11 


At 0® 

NH4NO3 

143 

101 3 


Ba(N03)2 


6 2 

6 8 


(Mulder ) 


Solubility of NH4N03H-AgN03 m H O at t° 


t° 

Ag^Os 

NH^NO, 

Solid pli ist 

— 7 3° 

47 1 

0 

If ( d-A^^N( ) ( I hoiiil) 

—10 7 

44 52 

8 43 


—14 9 

42 0 

16 80 

If( + \gNO, NlhNOi 
+ Af,N(). il) 

—14 8 

39 51 

18 79 

Ift +\;.N()i NntN( )i 

—18 7 

15 99 

37 30 

f(( +\f.N(), NIIiNOi 
+ NIliN(). a ih 

—17 4 

0 

41 2 

I ( ( H N 1 1 1 N ( ) 1 1 1 ) 

0 

50 36 

19 59 

A^Nf)( NIliNOi f 
\^NO. il> 

18 

65 36 

22 06 


30 

58 89 

23 42 


55 

63 32 

26 12 


109 6 

67 9 

32 1 


0 

22 13 

44 87 

AgNOi NlhNOi-l- 
NlIiNO, /y il) 

18 

27 07 

49 22 


30 

29 76 

52 50 


40 

32 68 

52 22 

AgNO. NJItN(),+ 
NHaNOj a rl) 

55 

36 60 

52 38 


101 5 

47 5 

52 5 

AgNOa NIIiN 03 + 
NH 4 NO 3 ibd 


(Schrememakers and de Baat, Arch neer Sc 
1911 (2) 16 414 ) 
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Solubility in NH4NO3 and AgNOj m H2O 
at 30° 


Composition of the 
solution 

1 Solid phase | 

NhI^Os 

AgSoa 

0 

73 0 

AgNOa 

6 59 

69 08 

tt 

15 62 

63 27 

(( 

23 40 

58 84 

AgNOs+AgNOa, NHaNOs 

23 45 

58 93 

tc 

24 33 

57 93 

AgNOa, NHaNOs 

26 22 

55 32 

tl 

28 86 

52 45 

tc 

34 47 

45 85 

tt 

39 60 

41 09 

tt 

45 44 

35 62 

tt 

52 49 

29 77 

NH4NOS+ AgNOa, NH4NO3 

52 11 

29 86 

tt 

52 89 

29 66 

(t 

54 12 

27 75 

NH4NO? 

58 64 

21 31 

tt 

63 59 

12 51 

tt 

70 10 

0 

tt 


(Sohreinemakers and de Baat, Z phys Ch 
1909, 65 672 ) 


Solubility of NHiNOj+NaNOa m HaO at t° 



per 100 g H 2 O 

Sp gr 

NH 4 NO 8 

NaNOs 

0 

0 

73 33 

1 354 


105 5 

66 

1 407 


118 4 

0 

1 264 

15 

0 

83 9 

1 375 


24 03 

81 21 

1 380 


42 81 

79 34 

1 392 


64 6 

78 06 

1 401 


110 9 

75 81 

1 417 


152 

75 35 

1 428 


155 3 

75 38 

1 429 


156 1 

60 76 

1 405 


159 

36 50 

1 364 


160 

27 79 

1 350 


162 3 

17 63 

1 330 


167 4 

0 

1 298 

30 

0 

96 12 

1 401 


220 8 

88 31 

1 450 


232 6 

0 

1 329 


(Fedotieff and Koltunoff, Z anorg 1914, 86 
261) 


Solubility of NH4N0,+(NH4)2S04 m H2O 
at 30° 


N&O 3 

(NH^2S04 

Solid phase 

70 1 

0 

NHiNOj 

67 63 

2 38 

tt 

66 93 

3 46 

NH4N03 + (NH4)oS04, 



SNHaNOa 

63 84 
58 06 

4 96 

8 22 

(NH4)«SOai3NH4NOs 
(NH4)2S04, 3m4NO,+ 



(NH 4 ) 2 S 0 , 2 NH 4 NO, 

52 75 

11 42 

(NH4)2S04, 2NH4NOa 
(NH 4 ) 3 S 04 , 2 NH 4 NO 3 + 

49 80 

13 27 



CNH4)2S04 

37 20 

19 48 

(NH4)3S04 

19 91 

28 83 

tt 

12 05 

34 7 

tt 

0 

44 1 

tt 


(Sohreinemakers and Haenen, Chem Weekbl 
1909, 6 51 ) 


Solubility of NH4N03+(NH4).S04 m H2O 


Temp -0“ 


6 

ill 

g. 

Solid phase 

0 

41 4 

(NH4) SO4 

5 61 

37 89 


29 58 

41 64 

(NH4)‘>S04+(NH4) SO4 2NH4NO8 

29 81 

21 33 

(NH4)3S04 2NH4NO3 

31 04 

20 40 


30 87 

20 43 

(NH4 )iS 04 2NH4NOa+(N'H4) SO 4 
3NH4NO3 

31 61 

19 50 

(NH4) SO4 3NH4NO3 

45 99 

9 53 

(NH4)2S04 3NH4NO3+NH4NO3 

49 12 

6 00 

NH4N03 

54 19 

0 



Temp =70 


6 

z 

d 

1 

X 

g 

1 Solid phatse 

0 

47 81 

(NH 4 ) SO 4 

11 10 

40 81 


70 15 

6 71 

(NH 4 ) S04 + (NH4) SO4 2NH4NO 

71 58 

5 82 

(NH 4 ) SO 4 2XH4\03 

73 48^ 

5 14 

(NHa) SO 4 2NH4N03+(NH4) SO 4 
3NH4NO3 

76 01 

3 96 

(NH 4 ) SO 4 3\H4\03 

80 25 

2 68 


81 01 

2 45 

(NH 4 ) SO 4 3\H4\03+NH4\03 

81 38 

2 41 

NH4\03 

84 03 

0 



(de Waal Dissert Leiden 1910 ) 
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Very easily sol m liquid. NHj (Franklm, 
Am Ch J 1898,20 826) 

1 pt NH4NO3 dissolves m 2 29 pts alcohol of 66 8% 
at 25® (Pohl W A B 6 599) 

1 pt NH4NO8 dissolves in 1 1 pt boiling alcohol 
(W enzel ) 

100 pts absolute methyl alcohol dissolve 
17 1 pts at 20 5° (de Bruyn, Z phys Ch 
10 783) 

100 g absolute methyl alcohol dissolve 
14 6 g NH4NOS at 14® and 16 3 g at 18 5® 
(SchiS and Monsacchi, Z phys Ch 1896, 21 
277) 

100 pts absolute ethyl alcohol dissolve 3 8 
pts at 20 5® fde Bruyn, Z phys Ch 10 
783) I 

100 g absolute ethyl alcohol dissolve 4 6 g 
at 14° (Schiff and Monsacchi, Z phys Ch 
1896, 21 277 ) 

Solubility of NH4]Sr08 m H2O is decreased 
by presence of ethyl alcohol but mcreased by 
presence of methyl alcohol NH4NO8 is only 
very si sol m abs ethyl alcohol and the sol- 
ubility mcreases slowly with nse m temp , it is 
more sol m abs methyl alcohol and the 
solubihty mcreases rapidly with nse m temp 
(Fleckenstem, Phys Zeit 1905, 6 419 ) 


Solubility in methyl alcohol +Aq at 30® 


% by wt H:20 

% by wt 
alcobol 

% by wt 
NH4lSr03 

29 9 

0 

70 1 

21 6 

24 5 

53 9 

20 6 

31 3 

48 1 

16 5 

46 0 

37 5 

11 5 

59 4 

29 1 

0 

83 3 

16 7 


(Schrememakers, Z phys Ch 1909, 66 
556) 


Solubility of NH4NO3 in ethyl alcohol +Aq 
at 30® Composition of sat solution 


% by wt H2O 

% by wt alcohol 

% by wt NH4NOS 

29 9 

0 

70 1 

26 9 

18 6 


23 2 

39 3 

37 5 

18 3 

58 5 

23 2 

11 6 

76 5 

11 9 

5 8 

86 2 

8 0 

0 

96 4 

3 6 


(Schrememakers, Z phys Ch 1909 66 

555) 


Solubihty of NH4NO3 m alcohol 


t® 

% NH4NO8 

% Alcohol 

%H20 

0 

54 19 

0 

45 81 

a 

42 69 

12 70 

44 61 

i( 

1 96 

97 93 

0 11 

30 

70 10 

0 

29 90 

it 

59 83 

10 60 

29 57 

it 

8 06 

85 30 

6 64 

it 

3 60 

96 51 

0 

70 

84 03 

0 

15 97 

it 

72 37 

11 12 

16 51 

it 

61 11 

22 87 

16 02 

{{ 

41 25 

44 64 

14 11 

it 

24 71 

67 23 

8 06 

tc 

7 51 

92 49 

0 


(de Waal Dissert Leiden, 1910 ) 


Sp gr of alcohohc solution of NH4NO 
at 15® 


Pts 

NH 4 N 08 

Pts 

alcohol 

Sp gr 

0 

100 

0 83904 

2 

98 

0 84746 

4 

96 

0 85604 

6 

94 

0 86524 


(Gerlach, Z anal 28 521 ) 


Insol in bemsomtrile (Naumann, B 1914 
47 1370 ) 

Insol m methvl acetate (Naumann, B 
1909,42 3790) 

Very si sol m acetone (Krug and M’El 
roy, J Anal Ch 6 184 ) 

Sol in acetone (Eidmann, C C 1899 
II 1014) 

Ammomum hydrogen mtrate, NH4H(N08)2 
Sol in H2O (Ditte, C R 89 576, 641 ) 
Decomp by H2O (Groschuff, B 1904, 37 
1487) 

Ammomum dihydrogen mtrate, 
NH4H2(N03)8 
Sol in H2O (Ditte ) 


Solubility in H2O 


Solution 

temp 

% by wt 
NH4NO8 

% by wt 
HNO3 

—8 0 

34 2 

53 9 

—2 5 

34 8 

54 8 

+3 0 

35 4 

55 8 

3 5 

36 0 

56 8 

19 5 

37 4 

58 9 

25 0 

38 1 

60 0 

29 5 mpt 

38 8 

61 2 


(Groschuff, Z anorg 1904, 40 7 ) 
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Ammomum cerous nitrate, 3 NH 4 NO 3 , 
2Ce(N08)8+12H20 

Very deliquescent Very sol in H 2 O and 
alcohol (Holzmann, J pr 84 78 ) 

H- 10 H 20 Hygroscopic Sol in H 2 O 
(Drossbach, B 1900, 33 3507 ) 

2 NH 4 NOS, Ce(N08)8+4H20 As above 
(Mangnac, A ch (4) 30 64 ) 

Solubihty m H 2 O 
100 g H 2 O dissolve at 
8 75 ° 25 ° 45° 

235 5 296 8 410 2 g anhydrous salt, 

60° 65 06° 

681 2 817 4 g anhydrous salt 

(Wolff, Z anorg 1905, 46 98 ) 

Ammoniiim cenc nitrate, 2 NH 4 NO 8 , 
Ce(N08)4 

Very sol m H 2 O "without decomp Sol m 
HNOa (Meyer, B 1900, 33 2137 ) 

Sol in alcohol (Meyer, Z anorg 1901, 
27 369) 

Solubihty m H 2 O 
100 g H 2 O dissolve at t° 

25° 35 2° 45 3° 

140 9 161 7 174 9 g anhydrous salt, 

64 5° 85 60° 122° 

201 6 226 8 735 4 g anhydrous salt 

(Wolff, Z anorg 1905, 46 94 ) 

+ 1 J^H 20 Very dehquescent (Holz- 
mann, J pr 84 78 5 

Ammonium cobalt mtrate 

Permanent Sol in H 2 O (Thenard ) 

Ammomum copper mtrate, 2 NH 4 NO 3 , 
Cu(N03)2 
Very sol in H 2 O 

Ammomum didymium mtrate, 2 NH 4 NO 3 , 
Di(N03)3+4H20 
Somewhat deliquescent 

Ammomum gadolimum mtrate, 2 NH 4 NOS, 
Gd(N03)3 

Deliquesces in the air (Benedicks, Z 
anorg 1900, 22 407 ) 

Ammomum gold (aunc) mtrate (Ammomum 
auromtrate), NH 4 Au(N 03)4 
Extremely deliquescent 
H(NH 4 ) 2 Au(N 03)6 (Schottlander, A 217 
312) 

Ammomum lanthanum mtrate, 2 NH 4 NO 3 , 
La(N03)8+4H20 

Not dehquescent Sol m H 2 O (Mang- 
nac ) 


Ammomum magnesium mtrate, 2 NH 4 NOS, 

I Mg(N03)2 

Slowly dehquescent Sol m 10 pts H 2 O at 
12 5°, and much less hot H 2 O (Fourcroy ) 

Ammomum mercurous mtrate, 4 NH 4 NO 3 , 
Hg2(N0s)2+5H20 

Sol m H 2 O (Pagenstecher, Repert 14 
188) 

Ammomum mckel mtrate 
Sol m 3 pts cold H 2 O (Th4nard, Scher 
J 10 428 ) 

Ammomum praseodymium mtrate, 2 NH 4 NO 8 , 
Pr(N08)3+4H20 

Sol m H 2 O (von Scheele, Z anorg 1898, 
18 356) 

Ammomum silver mtrate, NH 4 NOS, AgNOa 
Very sol m H 2 O (Russell and Maskelyne, 
Roy Soc Proc 26 357 ) 

Sol m H 2 O without decomp (Schreme- 
makers and de Baat, Chem Weekbl 1910, 
7 6) 

See also solubihty of NH 4 N 08 +AgN 08 
xmder NH 4 NOS 

Ammomum thonum mtrate, (NH 4 ) 2 Th('N 03)6 
Sol in strong HNOa (Meyer, Z anorg 
1901, 27 383 ) 

NH4Th(N08)6+5H20 Sol in HNOa of 
sp gr 1 25 (Meyer, Z anorg 1901, 27 382 ) 

Ammomum uranyl mtrate, NH4NO3, 
U02(N03)2 

Decomp by H 2 O Sol in cone HNOa 
(Meyer, B 1903, 36 4057 ) 


Solubility in H 2 O at t° 



In 100 pts by wt 
of the solution 


t® 

-"S 

a 


Pts bv wt 
total salt 

Solid phase 

0 5 

13 5 

24 9 a 
b 

35 0 

59 0 

29 71 
32 

36 40 
36 53 
42 07 
44 i7 

2 92 

3 42 

3 54 

3 54 
3 44 
2 90 

()8 72 
68 97 

Double salt+U02(N03)2 

80 7 a 
b 

44 90 

45 01 

2 98 
2 98 

78 76 
78 79 

Double salt 


Ammomum urinyl nitrate is decomp by 
H 2 O at temp below 60° above 60° it is sol 
in H 2 O without decomp (Rimbach, B 1904, 
37 475) 

Ammomum mtrate ammoma, 2 NH 4 NO 8 , 
3 NH 3 

Known only as a solution of NH 3 m 
NH4N08+Aq (Troost, C R 94 789 ) 
NH 4 NO 3 , 3 NH 3 As above 
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NITRATE, AMMONIUM, MERCURIC CHLORIDE 


Ajounomtim mtrate mercunc chlonde, 
NH4NO3, 2HgCl2 

Insol m H2O Ether dissolves out HgCL 
(Kosmann, A ch (3) 27 240 ) 

2NH4N68, HgCL Sol m H2O (Hof- 
mann and Marburg, A 1899, 306 199 ) 


Solubility m 100 pts H2O at t° 


Ammonium mtrate sulphate, 2(NH4)20, 
N2O6, 2SO3, H2O 

Very hydroscopic and sol m H2O (Fned- 
heim, Z anorg 1894, 6 297 ) 

2]sfH4NOj, (NH4)2S04 (de Waal, Disaerfc 

1910 ) 

3NH4NO8, (NH4)2S04 (de Waal ) 

See also solubihty of NH4N03-1-(NH4)2S04 
under NH4NO8 

Ammomum mtrate meiatungstate, NH4NO8, 
2(NH4)2W40a8+4H20 
Decomposes by recrystalhsmg out of H2O 
(Marignac, A ch (3) 69 61 ) 

Antimony mtrate, Sb406, N20fi 
Decomp by cold H2O (Bucholz ) 
Aqueous solution sat at 10® contains 30 4% 
salt (Eller ) 

Sol in strong, less sol m dil HNOa+Aq 
(Pehgot, A oh (3) 20 288 ) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

Banum mtrate, Ba(N08)2 

Sol in H2O with absorption of heat 
100 pts H2O at 0° dissolve 5 0 parts 
Ba(N08)2 (Gay-Lussac, A ch 11 313 ) 

100 pts H2O at 0° dissolve 5 2 parts 
Ba(NOs)2 (Mulder ) 

Ba(N03)2+Aq sat at 20° contains 8 57 pts 
Ba(N08)2 to 100 pts H2O, and has 1 0679 sp 
gr (Karsten) , sat at 20° has 1 064 sp gr , 
and contains 7 94 pts Ba(N08)2 to 100 pts 
H2O (Michel and Kiafft ) 

100 pts H2O dissolve pts Ba(N03)2 at t° 



Pts 

BaCNOa) 


Ba^Oa) 

0 

5 00 

52 11 

17 97 

14 95 

8 18 

73 75 

25 01 

17 62 

8 54 

86 21 

29 57 

37 87 

49 22 

13 67 

17 07 

101 65 

35 18 



(Gay-Lussac, A ch (2) 11 313 ) 


(Mulder, calculated from his own and oth 
experiments, Scheik Verhandel 1864 50 
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Sat Ba(N08)2+Aq contains % Ba(N 03)2 
at t° 



BaC^Os) 

t° 

% 

BaCxvOa) 

0 4 

4 3 

60 0 

16 1 

2 1 

4 9 

73 0 

19 4 

6 0 

5 6 

92 0 

23 4 

6 5 

5 6 

110 0 

27 4 

11 0 

6 4 

132 0 

31 8 

15 3 

7 1 

134 0 

32 5 

18 0 

7 7 

150 0 

34 9 

28 5 

9 7 

152 0 

35 4 

45 5 

12 8 

171 0 

38 3 

52 0 

14 9 

215 0 

45 8 


(Etard, A ch 1894, (7) 2 528 ) 


100 g HoO dissolve 8 54 g Ba(N08)2 at 
17° (Gmelm-Kraut, Handbuch der anorg 
Chenue ) 

100 g H 2 O dissolve 7 87 g Ba(N08)2 at 
15°, 8 32 g at 17° (Euler, Z phys Ch 1904, 
49 315 ) 

1000 g H 2 O dissolve 0 72 gram-eqmvalents 
Ba(N 03)2 at 21 5° (Euler, Z phys Ch 
1904, 49 312 ) 

10 30 g anhydrous Ba(N08)2 are sol in 
100 g H 2 O at 25° (Parsons and Colson, J 
Am Chem Soc 1910, 32 1385 ) 

4 74 g Ba(N08)2 are contained m 100 g 
Ba(N 03)2 sat at 0° (Coppadoro, Gazz ch 
It 1911,42,1 233) 

Solubility of Ba(N08)o in H 2 O -0 427 mol 
1 at 30° (Masson, Chem Soc 1911, 99 
1136) 

Solubility of Ba(N 03)2 in H 0 at 30° = 
10 33% (Coppadoro, Gazz ch it 1913,43 
I 240) 

Solubility in H 2 O 

100 g of the sat solution contain at 
9 1° 21 1° 35° 

6 25 8 46 11 39g Ba(N03)2 

(Findlay, Chem Soc 1914, 106 780 ) 


Sp gr of Ba(N 03 ) -hAq at 19 5° 


% 

Ba(N03)2 

Sp gr 

% 

Ba(NOj)i 

Sp gr 

1 

1 009 

6 

1 050 

2 

1 017 

7 

1 060 

3 

1 025 

8 

1 069 

4 

1 034 

9 

1 078 

5 

1 042 

10 

1 087 


(Calculated by Gerlach, Z anal 8 286, from 
Kremers, Pogg 96 110 ) 


Sp gr of Ba(N 03 ) 2 +Aq at 18° 


% Ba(N03)2 

Sp gr 

4 2 

1 0340 

8 4 

1 0712 


(Kohlrausch, W Ann 1879 1 ) 


Sp gr of Ba(N 03 ) 2 +Aq at 17 5° 


Ba(So8)2 

Sp gr 

BaC§'03)2 

Sp gr 

1 

1 0085 

6 


2 

1 0170 

7 


3 

1 0255 

8 


4 

1 0340 

Sat sol 


5 





((jlerlach, Z anal 27 283 ) 


Sp gr of Ba(N 03 ) 2 + at room temp 


% BaCNOa^i 

Sp gr 

6 25 

1 0507 

2 98 

1 0274 


(Wagner, W Ann 1883, 18 264 ) 


Sp gr of Ba(N08)24''^q at 25° 


Coacentration of 
BaCN03)2+Aq 

Sp gr 

’/s normal 

1 0518 

'A " 

1 0259 

Vs “ 

1 0130 


(Wagner, Z phys Ch 1890, 6 35 ) 


Ba(N 08 ) 2 +Aq contaimng 6 08% Ba(N 03)2 
hassp gr 20°/20° = l 0517 
Ba(N 03 ) 2 +Aq contaimng 6 97% Ba(N 03)2 
hassp gr 20°/20° = ] 0597 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 279 ) 

Sp gr of Ba(N 03 ) 2 'f Aq at 20° contaimng 
M g mols salt per liter 


M 

0 01 

0 025 

0 05 

Sp gr 

1 002031 

1 005224 

1 010591 

M 

0 075 

0 10 

0 15 

Sp gr 

1 015671 

1021143 

1 031770 

(Jones and Pearce, Am 

Ch J 1907, 

38 70S) 


Sp gr of sat Ba(N 03)2 4-Aq at t° 


t 

g Ba(N03)2 8(il 
m 100 g H 0 

Sp gr 

0 

5 2 

1 043 

10 

7 0 

1 056 

20 

9 2 

1 073 

30 

11 6 

1 087 

40 

14 2 

1 104 

50 

17 1 

1 121 

60 

20 3 

1 137 

70 

23 6 

1 146 


(Tschernaj, J Russ Phys Chem Soc 1912, 
44 1565 ) 


Saturated BaN 03 +Aq contains — 

36 18 pts Ba(N 03)2 to 100 pts H 2 O, and 
boils at 101 1° (Griffiths ) 
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2 pts Ba(N08)2 to 100 pts H2O, and 
at 101 65® fCaj-Lnssac ) 

8 pts Ba(N08)2 to 100 pts H2O, and 
at 101 9° (Mulder ) 

8 p1^ Ba(N08)2 to 100 pts H2O, and 
at 102 5® (Kremers ) 
t Ba(N08)2+Aqfonns a crust at 101 1®, 
temp observ^ was 101 5® (Gerlacli, 
lal 26 427) 


)t of Ba(N08)2+Aq containmg pts 
Ba(N03)2 to 100 pts H2O 


B -pt 

Pts Ba(N08)2 

100 5® 

12 5 

101 0 

26 0 

101 1 

27 5 


(Gerlach, Z anal 26 440 ) 


sol m cone HNOs+Aq, and much less 
in dll HNOs+Aq or HCl+Aq than m 


bihty of Ba(N03)2 m HNOs+Aq at 30® 


Solid phaae Ba(N03)a 


gr of sat 
solution 

G mol per 1 

HNOs 

Ba(N03)2 

' 0891 


0 4270 

L 0811 

0 1318 

0 3282 


0 2496 

0 3268 


0 4995 

0 2410 

L 0619 


0 1785 

[ 0609 


0 1353 

[ 0633 

1 247 

0 1056 

[ 0668 

1 493 

0 0847 

L 0783 

1 998 

0 0598 


2 993 

0 0334 

L 1341 

3 986 

0 0218 

L 1341 

3 994 

0 0223 

L 1645 


0 0147 


lasson, Chem Soc 1911, 99 1136 ) 


ss sol in dll HCaHsOs+Aq than in dil 
+Aq 

ilubility in NH4C1+Aq is the same as in 

ss sol in NH40H+Aq, NH4C2H8O2+ 
OT NH4N08+Aq than m H2O (Pearson, 
Ch (2) 6 662 ) 
i(N03)2 IS sol m about 
33 pts H2O at ord temp , and 4 67 pts 
) 0 ® 

67 pts NH40H+Aq (cone) at ord 
1 , and 5 67 pts at 100® 

50 pts NH40H+Aq (1 vol cone +3 
H2O) at ord temp 

00 pts HCl+Aq (1 vol cone HCl+4 
H2O) at ord temp 

• 00 pts HC2H802+Aq (1 vol commer- 
SC2H8O2+IV0I H2O) at ord temp 


13 67 pts NH4C1+Aq (1 pfc NH4CI+IO 
pts H2O) at ord temp, and 4 67 pts at 
100 ® 

24 00 pts NH4N08+Aq (1 pt NH4NO8+ 
10 pts H2O) at ord temp 

17 33 pts NH4C2H802+Aq (dil NH4OH 
neutralised by dil HCaHsOa) at ord temp , 
and 4 33 pts at 100® 

14 67 pts NaC2H302+Aq (dil HC2H3O2 
neutralised by Na2C08 and dil with 4 vols 
H2O) at ord temp , and 5 33 pts at 100® 

17 33 pts Cu(C2H802)2+Aq (see Stolba, Z 
anal 2 390) at ord temp , and 6 00 pts at 
100 ® 

18 67 pts grape sugar (1 pt grape sugar 
+10 pts H2O) at ord temp (Pearson, Zeit 
Ch 1869 662) 

Sol m sat NH4C1+Aq without pptn at 
first, but finally NH4CI is pptd until a cer- 
tain state of equihbrium is reached (Kar- 
sten ) 


Solubihty m Ba02H2, 8H20+Aq at 25® 


Sp gr 25 °/ 25 ° 

G BaO as 
Ba(OH )2 m 

100 g H 2 O 

G Ba(N08)2 
in 100 g H 2 O 



10 30 



10 66 



11 04 

*1 1448 

1 5 02 ! 

11 48 


* This solution is sat with respect to both 
Ba(OH)2, 8H2O and Ba(N08)2 
(Parsons J Am Chem Soc 1910, 32 1385 ) 
See also under Ba02H2 


Solubihty in BaCh + Aq at t° 



Sat solution contains 

% BaCla 

% Rii(N03)2 

—7 

21 4 

4 0 

—1 

23 0 

4 0 

+ 1 5 

22 6 

4 4 

2 


5 0 

10 

24 7 

6 1 

21 

24 5 

5 6 

32 

26 6 

7 7 

35 

26 4 

7 7 

38 

26 7 

7 8 

48 

28 1 

8 0 

53 

2S 5 

9 0 

53 

28 3 

9 2 

66 

28 0 

10 0 

73 

30 0 

10 5 

79 

30 3 

11 2 

90 

32 1 

12 5 

155 

32 5 

23 1 

162 

33 1 

23 4 

210 

32 5 

31 9 


(filtard, A ch 1894, (7) 3 287 ) 


See also under BaCh 
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:Ba.(Nqs) 2 4-Pb(N0s)j 

Very si sol in sat Pb(NOj)i+Aq (Kar- 

ste33. *) 

lOO pts sat Ba(NOs) 2 +Pb(NO,) 2 +Aq 
contra 33 95 pts of the two salts at 19-20° 
(V. Hauer, J pr 98 137 ) 


Solubility of BafN 03 ) 2 +Pb(N 0 j )2 at 25° 


G per 1 1 

Sp gr 

iBaCNOs)^ 

Pb(N03)2 

102 2 

0 

1 079 

54 9 

17 63 

1 088 

86 6 

49 80 

1 108 

79 7 

68 10 

1 119 

77 0 

97 20 

1 140 

69 8 

130 7 

1 163 

66 0 

177 3 

1 198 

57 6 

247 7 

1 252 

25 9 

334 3 

1 294 

28 8 

429 7 

1 376 

0 

553 8 

1 459 


CFock, Z Kryst Mm 1897, 28 365, 397 ) 


lOO ccm Ba(NOs) 2 +Pb(NOs) 2 +Aq sat 
afc 17° contain 3 22 g Ba(NOs )2 and 38 59 g 
Pb>C^Os )2 and solution has sp gr=1350 
(Exiler, Z phys Ch 1904, 46 313 ) 

lOO pts sat Ba(]Sr 0 s) 2 +PbrN 03 ) 2 + 
SrCN 03)2 +Aq contain 45 90 pts of the three 
sa^ltiS at 19—20® (v Hauer, 1 c ) 

ISaCNOs) 2 -i-Sr(N08)2 
lOOpts sat Ba(N 03 ) 2 +Sr(N 03 ) 2 -l“Aq con- 
tain 45 96 pts of the two salts at 19-20° 
(\r Hauer, I c ) 

Ba(NO3)2-hKN03 


100 pts H 2 O dissolve 



(Mulder) 

(1) 

KNOs 

Ba(N03)2 

29 7 

28 8 

5 4 

8 9 

34 2 



(Karst( n) 

(Kopp) 

(2) (3) 1 

(4) (5) 

Kisro, 

BaCNOs)! 

13 31 

6 91 

29 03 

1 00 

5 7 
33 1 

3 5 
36 3 

20 22 

30 03 

38 8 

39 8 


1 Sat Ba(N 03 ) 2 +Aq sat with KNO 3 at 
IS 5° 

2 To sat KNOs+Aq, Ba(N 03 ) 2 +Aq was 
a<i<led 

3 To sat Ba(N 03 ) 2 +Aq, KNO 3 was 
added 

4 Both salts in excess +Aq at 21 6° 

5 Both salts in excess -fAq at 23° 


1 1 of the solution contains 59 1 g Ba(N 03)2 
+124 2 g KNOs — 183 35 g mixed s^ts at 
17° Sp gr Ba(N 03 ) 2 +KN 03 +Aq = l 120 
11 of the solution contains 88 7 g Ba(N 03)2 
+213 6 g KN08=302 3 g mixed sits at 
30° Sp gr Ba(N03)2+KN08+4.q-1191 
(Euler, Z phys Ch 1904, 49 313 ) 


Solubility in KNOs+Aq at 25° 


100 pts of solu 
tion contain 

Solid phase 

pts 

pts 

Ba(N03)2 

15 24 

6 64 

Ba(N08)2+2KN03, Ba(N03)2 

14 69 

6 60 

iC 

14 79 

6 62 

tc 

16 30 
21 99 

5 49 

3 04 

2KNOs, Ba(N08)2 

27 661 

2 01 

KNOS+ 2 KNO 3 , BarN08)2 

27 81! 

2 09 

it 

27 94i 

1 92 

it 

27 641 

2 05 

a 


These results show that a double salt of 
potassium and barium nitrates is formed at 
25° 

(Foote, Am Ch J 1904, 32 252 ) 


Solubility of Ba(N 03 ) 2 +KN 0 s at t° 


t« 

Ba(§bi)2 

KNO 3 

Solid phase 

9 1 

6 25 

0 

Ba(N08)2 


4 20 

8 15 

Ba(N03)2+2KN03, 

Ba(N03)2 


1 98 

12 02 

2 KNO 3 , BarN 03)2 
2 KNO 3 , Ba(N 03 ) 2 + 
KNO 3 


0 98 

16 80 


0 

16 76 

KNO 3 

21 1 

8 46 

0 

Ba(N03)2 


7 47 

2 12 

it 


6 35 

5 98 

it 


6 06 

8 47 

it 


5 98 

13 24 

Ba(N 03 ) 2 + 2 KN 0 s, 

Ba(NOs )2 


3 35 

18 24 

2 KNO 3 , Ba(N 03)2 


2 30 

21 47 

it 


1 76 

24 86 

2 KNO 3 , Ba(N 03 ) 2 + 
KNO 3 


0 

24 77 

KNO 3 

35 

11 39 

0 

Ba(N03)2 


8 18 

12 99 

i( 


8 08 

17 48 

tc 


8 42 

19 75 

Ba(NOj)2+2KNOj, 

Ba(NO ,)2 


5 85 

24 

2KNOs, Ba(N08)2 


5 02 

26 05 

it 


3 02 

34 87 

2 KNOs, Ba(N03)2+ 
KNO 3 


1 77 

34 98 

KNOs 


0 

35 01 

it 


(Findlay, Chem Soc 1914, 106 779 ) 
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Ba(N03)2+NaN03 

Ba(N03)2 IS sol m sat NaNOs+Aq with- 
out separation 


100 pts H2O dissolve 


NaNOs 1 

Ba(N03)o 

(Karsten) 

At 18 75 ° 

86 6 

88 14 

3 77 

8 9 


(Kopp) 

At 20 2 ° 

TaNOs 

87 7 

88 6 


a(NO,)s 


3 6 

9 2 


ilubihty of Ba(N03)24*NaN03 m BEaO at 0° 


7q NaNOs 

% BaCNOs)! 

Solid phase 

0 

4 74 

Ba(N03)2 

0 41 

4 33 

ti 

0 61 

4 03 

n 

1 68 

3 34 

i( 

3 54 

2 50 

i( 

8 05 

1 60 

(( 

12 71 

1 56 

i( 

20 24 

1 53 

It 

20 92 

1 43 

it 

27 74 

1 56 

it 

30 81 

1 55 

(( 

33 79 

1 53 

tt 

35 83 

1 49 

ti 

41 30 

1 55 

Ba(N03)2-fNaN03 

41 68 

0 51 

NaNOs 

42 47 

0 

tt 


(Coppadoro, Gazz ch it, 1912, 42 (1) 233 ) 


100 pts anhydrous hydroxylamine dissolv 
114 pts Ba(N03)2 (de Bruyn, R t c 
1892, 11 18) 

Insol in absolute alcohol 
Solubility in dilute alcohol increases wit 
the temp (Gerardm, A ch (4) 5 145 ) 


Solubihty in ethyl alcohol +Aq at 25° 


% CsHsOH in 
the solvent 

% C 2 H 6 OH m 
the solution 

% Ba(NOg) 2 in 
the solution 

0 

0 

9 55 

10 25 

9 5 


18 60 

17 5 

6 02 

25 05 

23 7 

5 25 

40 20 

38 8 

3 53 

58 00 

57 0 

1 85 

78 70 

78 2 


90 10 

89 9 


99 40 

99 39 

1 0 005 


(D^Ans and Siegler, Z phys Ch 1913, 82 37 


Completely insol in boiling amyl alcoho 
(Browmng, Sill Am J 143 314 ) 


Solubility in organic solvents 


Solvent 

% Ba(N 08)2 m the 
solution at 25® 

Methyl alcohol 

0 50 

Ethyl alcohol 

0 005 

Acetone 

OOOi 

Ether 

very small 

Paracetaldehyde 

tt tt 


(D^Ans and Siegler, Z phys Ch 1913,82 44 


Solubility in phenol -j-Aq at 25° 


Solubihty of BafN03)2+NaN03 in H2O 
at 30° 


% 

NaNOa 

% 

Ba(N03)2 

Solid phase 

0 

33 

10 

33 

Ba(N03)2 

2 

8 

58 

tt 

7 

09 

5 

28 

tt 

12 

07 

3 

89 

tt 

14 

41 

3 

54 

tt 

17 

87 

3 

20 

tt 

19 

06 

3 

07 

tt 

23 

55 

2 

81 

it 

41 

22 

2 

27 

tt 

48 

22 

2 

11 

Ba(NO,)a+NaN03 

48 

50 

1 

00 

NaNO, 

49 

16 

0 


tt 


(Coppadoro, Gazz ch it 1913, 43, I 240 ) 

Moderately sol in liquid NH3 (Franklin, 
Am Ch J 1898, 20 827 ) 

100 pts hydrazine dissolves 81 1 pts 
Ba(N08)2 at 12 5-13° (de Bruyn, R t c 
1899, 18 297 ) 


Concentration of the phenol 
Mol /Liter 

Solubilil \ of H i( NOa) 
IVIol /I lU r 

0 000 

0 

0 045 

0 i7S5 

0 082 

0 ^74() 

0 146 

0 ^(>(>1 

0 310 

0 U<)2 

0 401 

0 noo 

0 501 

0 

0 72S (sat ) 

0 ms 


(Rothmund and Wilsmore, Z phys Ch 190 
40 620) 

Insol m benzomtrile (Naunuinn, B 19U 
47 1370) 

Insol in methyl acetate (Naum inn, I 
1909, 42 3790), ethyl acetate (Naumanr 
B 1904, 37 3602 ) 

Insol m acetone (Krug and MTtilroy, 
Anal Ch 6 184 ) 

Difficultly sol in acetone (Naumann, I 
1904, 37 4328 ) 

Sol in acetone (Eidmann, C C 1899, 1 
1014 ) ' 


NITRATE, BISMUTH MANGANOUS 
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Banum mercurous mtrate, 2BaO, 2 Hg 20 , 
3 N 2 O 6 

Decomp by H 2 O Sol in hot dil HN08+ 
Aq and hot Hg 2 (N 08 ) 2 +Aq, from which it 
crystalhses on coohng (Stadeler,A 87 129) 

Banum potassium mtrate, Ba(N 03 ) 2 , 2KN08 
Ppt (Wallbridge, Am Ch J 1903, 30 
164 ) 

Solubility determmations show that the 
only double salt formed by banum and 
potassium mtrates at 25° is Ba(N 03 ) 2 , 2KN08 
See Ba(N 08 ) 2 +KN 03 under Ba(N 03)2 
(Foote, Am Ch J 1904, 32 252 ) 

Banum mtrate meiatungstate, 2Ba(N08)o, 
BaW40i3+6H20 

Efflorescent Sol in warm H 2 O (Poch- 
ard, A ch (6) 22 198 ) 

Bismuth mtrate, basic, B 12 O 3 , N 2 O 6 + 2 H 2 O 
Sol in a large amount of H 2 O Sol in 
HNOs+Aq (Heintz ) 

Sol in 135 pts H 2 O at 90-93° ('Ruge, J B 
1862 163) 

+J^H 20 Sol in much H 2 O (Yvon, 
CR 84 1161) 

+H 2 O (Ruge ) 

2 B 12 O 3 , N 2 O 5 Not acted upon by H 2 O 
(Dittp, C R 84 1317 ) 

-I-H 2 O (Yvon ) 

B 12 O 3 , 2 N 205 ~|-H 20 (Ruge ) 

IIB 12 O 3 , 5 N 2 O 6 +I 6 H 2 O Not decomp by 
H 2 O (Yvon ) 

5 B 12 O 8 , 4 N 2 O 6 + 8 H 2 O Ppt Not attacked 
by H 0 (Schulten, Bull Soc 1903, (3) 29 
722 ) 

5 B 12 O 3 , 5 N 20 fi+ 9 H 20 Sol in H 2 O with 
decomp (Schulten ) 

6 B 12 O 3 , 5 N 2 O 6 + 8 H 2 O, and + 9 H 2 O (Rut- 
ten, Z anorg 1902, 30 368 ) 

At 25° the salt Bii 20 i 3 (N 03 )io, 9H 0 is m 
eqiiilibiium with HN 03 -hAq from 0 03- 
0 32-N, the salt BiO(N 03 ), H 2 O is m eqm- 
librium with HNOs-l-Aq from 0 425-0 72-N 
At 50° the salt Bi406(N03)2, H 2 O is m 
equilibrium with HN 03 +Aq from 0 057- 
0 285-N, the salt Bii 20 i 3 (N 03 )io, 9 H 2 O is m 
equilibrium with HNOs+Aq from 0 285- 
0 446-N 

At 75° the salt Bi 406 (N 03 ) 2 , H 2 O is in 
equilibrium with HNOs+Aq from 0 109- 
0 314-N (Allan, Am Ch J 1901, 25 314 ) 

Bismuth mtrate, Bi(N 03)3 

Permanent Decomp by little H 2 O with 
separation of a basic salt This decomposition 
is prevented by slight excess of HNO 3 , and 
then the salt is completely sol in a large 
amount of H 2 O (Rose ) 

Sol in dll HNOs+Aq Not decomp by 
H 2 O in presence of HC 2 H 3 O 2 or pt 
NH 4 NO 3 (Lowe, J pr 74 341 ) 

Completely sol m HNOs+Aq contaimng 
83 g HNOs per hter (Ditte ) 


Solubihty of Bi(N 03)3 m 2 3 N-HN 03 +Aq 
=2 04 g at Bi per 1 , m 0 922N-HN03+Aq 
=223 g at Bi per 1 (Dubrisay, C R 1911, 
163 1077) 

Insol m eth\l acetate (Naumann, B 
1910,43 314) 

Insol m acetone (Krug and M ’Elroy ) 
Solubihty of Bi(NOs)8 m 6 67% acetone+ 
2 3 N-HN 03 +Aq = l 89 g at Bi per 1, m 
6 67% acetone+0 922 N-HNO 3 + ^q =2 17 g 
at Bi per 1 , m 13 33% acetone+0 922N- 
HNOs+Aq =2 08 g at Bi per 1 (Dubnsay, 
C R 1911, 163 1077 ) 

When Bi(N 03)3 is mixed with manmte 
(dulcite, sorbite) in proportion to the mol 
wts and H 2 O is added, a clear solution is ob- 
tamed which is not pptd b^ addition of 
much H 2 O These solutions are more stable 
the greater the proportion of manmtol 
(Vanmo and Hunser, Z anorg 1901, 28 211 ) 
+lJiH20 (Ditte) 

+ 5 H 2 O If treated with mcreasmg amts 
of H 2 O, the amt of Bi which dissolves de- 
creases, and when 1 pt is treated with 
50,000 pt*:* H O, no Bi goes mto solution 
(Antony and Gigh, Gazz ch it 1898, 28 
245) 

48 66 pts are sol m 100 pts acetone at 0° 
41 70 “ “ 100 '' “ 19° 

(Laszczynski, B 1894, 27 2287 ) 


+ 5 J 4 H 2 O (\von, C R 84 1161 ) 
+IOH 2 O Melts in crystal H O vnih de- 
comp at 74° (Ordvay) 

Bismuth caesium mtrate, Bi(N 03 ) 3 ; 2 CSNO 3 
Ppt (^Vells, \m Ch J 1901, 26 277 ) 

Bismuth cobalt mtrate, 2 Bi(N 03 ) 8 , 3 Co(N 03 ) 
+24HO 

100 cc sat solution m HNOs + “^q (sp gr 
1 325) contain 54 67 g hydrated salt ( Jantsch 
Z anoig 1912, 76 321 ) 


Bismuth magnesium mtrate, 2 Bi(\ 03 ) 3 , 
3Mg(NOs) +24H O 

Deliquescent Effloresces in diy an 
Decomp by H 0 ( Urbain and Lacombe, 
C R 1903, 137 569 ) 

100 cc sat solution m HNOa+^q (sp gr 
1 325) contain 41 69 g hydrated salt (Jantsch 
Z anorg 1912, 76 321 ) 

Bismuth manganous mtrate, 2 Bi(N 03 ) 3 , 
3Mn(N03)o+24H O 

Deliquescent Effloresces in diy air 
Decomp by H 0 (Uibain and Lacombe, 
C R 1903, 137 569 ) 

100 cc sat solution m HNOs+Aq (sp gr 
1 325) contam 65 77 g hydrated salt (Jantsch 
Z anorg 1912, 76 321 ) 
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Bismuth nickel mtrate, 2 Bi(N 03 ) 3 , 3 Ni(N 03)2 
-j-24H20 

Dehquescent Effloresces in dry air 
Eecomp by H2O (Urbam and Lacombe, 
C R 1903, 37 669 ) 

100 cc sat solution m HN03+Aq (sp gr 
1 325) contain 46 20 g hydrated salt at 16° 
( Jantsch ) 

Bismuth zmc mtrate, 2 Bi(N 03 ) 3 , 3 Zn(N 03 ) 2 + 
24H2O 

Dehquescent Decomp by H2O (Ur- 
bain and Lacombe, C R 1903, 137 569 ) 

100 cc sat solution m HN03+Aq (sp gr 
1 325) contain 57 51 g hydrat^ salt at lb° 
(Jantsch ) 


Cadmium mtrate, basic, Cd(0H)N084-H20 

Decomp by H2O, or ordinary alcohol 
(Klmger. B 16 997 ) 

12CdO, N2O6+IIH2O SI sol m H2O, 
more sol in H2O than basic sulphate (Haber- 
mann, 6 432 ) 

6 CdO, 2N2O6+8H2O Decomp by cold 
H2O (Rousseau and Tite, C R 114 1184 ) 


Cadmium mtrate, Cd(N 03)2 

Dehquescent, and very sol in H2O 
8ee 4-4, and 9H2O 


Sp gr of aqueous solution containmg 
5 10 15 20 25% Cd(N03)2, 

1 0528 1 0978 1 1516 1 2134 1 2842 


30 35 40 45 50%Cd(N03)2 

1 3566 1 4372 1 5372 1 6474 1 7608 
(Franz, J pr (2) 5 274 ) 


Sp gr of Cd(N03)2+Aq at 18° 

% Cd(N08)2 1 5 10 15 

Sp gr 1 0069 1 0415 1 0869 1 136 

% Cd(N03)2 20 25 30 35 

Sp gr 1 1903 1 25 1 3125 1 3802 

% Cd(N08)2 40 45 48 

Sp gr 1 459 1 543 1 5978 

(Grotnan, W Ann 1883, 18 193 ) 


Sp gr of Cd(N03)2 4-Aq at room temp 
contammg 

7 81 15 71 22 36% Cd(N03)2 

1 0744 1 1593 1 2411 


Sp gr of Cd(N08)24-Aq at 25° 


Concentration of 
Cd(N03)2-l-Aq 

Sp gr 

l-normal 

1 0954 

V2~ 

1 0479 


1 0249 

Vi^ “ 

1 0119 


(Wagner, Z phys Ch 1890, 6 36 ) 


Sp gr of Cd(N08)24-Aq at 18°/4° 


% Cd(NO,)j 

54 027 

43 716 

30 8i 

Sp gr 

1711 

1515 

13S 

% Cd(N03)2 

21 353 

14 899 

8 68 

Sp gr 

1204 

1 134 

10/ 


(de Muynck, W Ann 1894, 53 561 ) 


Cd(N03)2 4-Aq contaimng 7 89% Cd(N08 
hassp gr 20°/20° - 1 0673 
Cd(N08)2 4“ Aq contaimng 12 14< 
CdrN08)2 has sp gr 20°/20° = l 1070 
(Le Blanc and Rohland, Z phys Ch 189 
19 282 ) 

Sat Cd(N03)2+Aq boils at 132° 

Almost entirely insol in cone HN084'A 
(Wurtz ) 

Moderately sol in liquid NH3 (Frankh 
Am Ch J 1898, 20 827 ) 

Sol m alcohol 

Sol m ethyl acetate (Naumann, B 190 
37 3601 ) 

Sol in acetone and in methylal (Ei 
mann, C C 1899, II 1014 ) 

4-4H2O M-pt of Cd(N03)2+4H20 
59 5° (Ordway, 1 ilden, Chom Soc 46 40S 
Solubility in H2O 


Solubility in H2O at t° 


t 

% C(l(NOi) m 
th( solution 

Mols i I 0 to 

1 mol ( »1(N()3) 

0 

52 n 

11 % 

18 

55 90 

10 H 

30 

5S 40 

9 U 

40 

61 42 

S 24 

59 5 mpt 

76 54 

4 00 


anink, B ISOO, 32 105) 


(Wagner, W Ann 1883, 18 265 ) 


Sp gr of Cd(N03)24-Aq 


Cd(^03)2 

t 

Sp gr at t° 

Sp gr at 18 

0 0492 

17 57 

21 14 

0 99912 

0 99839 

0 99904 

0 100 

18 00 


0 99945 

0 249 

17 34 

20 22 

1 0008 

1 0002 

1 0007 

0 464 

18 00 


1 0025 

0 952 

18 00 


1 0065 


(Wershofen, Z phys Ch 1890, 6 493 ) 


Sat solution of OKNO,) 4-4TL() in H 
at 0° contains 52 OKNO,) it 1^ 
55 9% Cd(N03)2 (Mvlius, / inoi^ 191 
74 411 ) 

Sol in liquid NHj (Johnson ind Wil 
more, Elektroch Z 190S, 14 227 ) 

Sol m acetone (Naumann, B 1904, 3 
4328) 

Sol in ethyl acetate (Naumann, B 191 
43 314) 

4-9H2O Solubility in H2O 

Sat solution contains at 
—13° —1° 4-1° 

37 37 47 33 52 73% Cd(N03)2 
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Cryohydrate is formed at — 16° (Funk, 
Z anorg 1899, 20 416 ) 

The compositioii of the hydrates formed by 
Cd(NOs )2 at different dilutions is calculated 
from determmations of the lowermg of the 
fr -pt produced by Cd(N 03)2 and of the con- 
ductivity and sp gr of Cd(N 03 ) 2 +Aq 
(Jones, Am Ch J 1905, 34 308 ) 

CadmiuixL uranyl nitrate, Cd(N08)2, 
(U02)(N08)2+30H20 
Sol m H 2 O and acids Insol m alcohol 
and alkalies +Aq (Lancien, C C 1912, I 
208) 


Caesium hydrogen mtrate 
CsNOa, HNOs Sol m H.O (Wells, Am 
Ch J 1901, 26 273 ) 

CsN08,2HN08 (W) 

Caesium cenum mtrate, Cs 2 Ce(N 03)6 
Sol mH20,verysl sol mHNOs (Meyer, 
Z anorg 1901, 27 371 ) 

Sol m HNO 3 (Meyer, B 1900, 33 2137 ) 

Caesium feme mtrate, CsNOs, Fe(N08)3+ 

7 H 2 O 

Dehquescent (Wells, Am Ch J 1901, 
26 276 ) 


Cadmium mtrate ammoma, Cd(N08)‘>, 6NH8 

-I-H 2 O 

(Andr4, C R 104 987 ) 

Cadmium mtrate cupnc oxide, Cd(N 03 ) 2 , 
CuO+SHaO 

Ppt (Mailhe, C R 1902, 134 235 ) 

Cadium mtrate cupnc oxide, Cd(N 03 ) 2 , 
SCuO+SHsO 

(Mailhe, A ch 1902, (7) 27 383 ) 

Cadmium mtrate hydraxme, Cd(N 03 ) 2 , 
3 N 2 H 4 

Decomp by hot H 2 O Sol in warm 
NH 4 OH (Franzen, Z anorg 1908, 60 282 ) 


Caesium silver mtrate, CsNOs, AgNOs 
Sol m H 2 O (Russell and Maskelyne, Roy 
Soc Proc 26 357) 

Caesium thonum mtrate, Cs 2 Th(N 03)6 
Decomp byHaOjSl sol inHNOs (Meyer, 
Z anorg 1901, 27 384 ) 

Caesium uranyl mtrate, Cs(UO )(N 03)8 
Decomp by H 2 O Sol m cone HNO 3 
(Meyer, B 1903, 36 4057 ) 

Decomp by H 2 O at low temp , so that the 
sohd phase m contact with the solution con- 
sists of the double salt and CsNOs At 16 1 
100 pts by wt of the solution m H 2 O con- 
tain 31 39 pts UO 2 and 6 59 pts Cs (Rim- 
bach, B 1904, 37 477 ) 


Caesium mtrate, CsNOs 

100 pts H 2 O dissolve 10 58 pts CsNOs at 
3 2° SI sol m absolute alcohol (Bunsen ) 


Solubility of CsNOs m H 2 O at t° 



G CsNOs 
per 100 g 

t° 

G CsNOs 
per 100 g 


Solu 

tion 

Water 


Solu 

tion 

Water 

0 

10 

20 

30 

40 

50 

8 54 
12 97 
18 7 

25 3 

32 1 

39 2 

9 33 
14 9 

23 0 

33 9 

47 2 

64 4 

60 

70 

80 

90 
100 
106 2 

45 6 
51 7 
57 3 
62 0 
66 3 
68 8 

83 8 
107 0 
134 0 
163 0 
197 0 
220 3 

(Berkeley, 

Trans Roy Soc 
A, 213 ) 

1904, 203 


100 g H 2 O dissolve 26 945 g CsNOs at 
25° (Haigh, J Am Chem Soc 1912, 34 

^gr 20°/4° of a normal solution of CsNOs 
= 1 140905, of a 05 normal solution = 

1 07001 (Haigh ) p p IMQ TI 

Sol m acetone (Eidmann, C C 1899, ii 

1014, Naumann, B 1904, 4328) 

Solubility in at ord temp 

(de Comnek, Belg Acad Bull 1906, 359 ) 


Calcium mtrate, basic, Caf^NOs) 2 , Ca02H2+ 

25^H20 

Decomp by H 2 O (Werner, A ch (6) 27 

^*^+^ 0:20 4^ above (Rousseau and Tite, 

C R 114 1184) 


iiJalcium mtrate, Ca(N 03)9 
Dehquescent Very sol in H 2 O with evolu- 
tion of much heat 
100 pts H 2 O at 0° 

Da(N 03)2 (Popiale ) 

100 pts at 0° 

3 a(N 03)2 (Mulder ) 

Sol in 0 2o pt cold HO with reduction of temp 
3ol in all proportions in boiling H O (Berzelius ) 

Sol in 2 pts cold and 0 6667 pt boiling H O 

^^SarCa(N03)2 + A.q at 12 5® contains 33 8% (Has 
RAnfrfl t.z A ch 2B 29 ) 


dissolve 84 2 pts 
dissolve 93 1 pts 


Solubility in II 2 O 
100 2 : of the solution contain at 
55 ° 80° 90° 100° 

78 16 78 20 78 37 78 43 g CafNOs)^, 


125° 147 5° 151° (bpt of sat solution at 

760 mm ) 

78 57 78 80 79 00 g Ca(N03)2 

The anhydrous salt is the stable sohd phase 
above 51 3° (Bassett and Taylor, Chem 
Soc 1912, 101 580 ) 
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100 g sat Ca(N03)2+Aq contain 77 3 g 
Ca(N08)2 at 26° (Taylor and Henderson, 
J Am Chem Soc 1915, 37 1692 ) 

See also +2, 3, and 4H2O 
Sp gr of Ca(N08)2+Aq at room temp 
containing 

17 55 30 10 40 13 % Ca(N03)2 

1 1714 1 2739 1 3857 

(Wagner, W Ann 1883, 18 270 ) 


Sp gr of Ca(N03)2+Aq at 17 5° 


Ca(^Os )2 

Sp gr 

Ca(§b3)2 

Sp gr 

1 

1 009 

35 

1 328 

5 

1 045 

40 

1 385 

10 

1 086 

45 

1 447 

15 

1 129 

50 

1 515 

20 

1 174 

55 

1 588 

25 

1 222 

60 

1 666 

30 

1 272 




(Franz, J pr (2) 6 274 ) 


Sp gr of Ca(NQ3)2+Aq at 17 5° 


6 

6 

Sp gr 

Ca(^03)2 

sp gr 

10 

1 076 

40 

1 368 

20 

1 163 

50 

1 483 

30 

1 261 

60 

1 605 


(Gerlach, Z anal 27 283 ) 
Sp gr of Ca(N03)2+Aq at 18° 


Ca(^08)2 

Sp gr 

Ca(§Oi )2 

Sp gr 

6 25 

1 0487 

37 5 

1 3546 

12 5 

1 1016 

50 0 

1 5102 

25 0 

1 2198 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of Ca(N03)2+Aq at 24 65° a=no 
of g mol wt dissolved in 1000 g 
H2O, b=sp gr if a is Ca(N03)2, 4H2O, 
niol wt =118, c = sp gr if a is 
Ca(NQ3)2, 34 mol wt =82 


a 

b 

c 

a 1 

b 

c 

1 

1 056 

1 059 

6 

1 243 

1 286 

2 

1 104 

1 112 

7 

1 270 

1 323 

3 

1 145 

1 160 

8 

1 294 


4 

1 181 

1 205 

9 

1 316 


5 

1 213 

1 246 

10 

1 336 



(Favre and Valson, C R 79 968 ) 


Sp gr of Ca(N03)2-hAq at 25° 


Concentration of 
CafNOa) +Aq 

Sp gr 

l-normal 

1 0596 

'A “ 

1 0300 

V4 “ 

1 0151 

Vs “ 

1 0076 


(Wagner, Z phys Ch 1890, 6 36 ) 


Ca(N03)2 4-Aq contammg 7 15% Ca(N08)2 
lhassp gr 20°/20° = 1 0554 
i Ca(NOs)2+Aq contaimng 7 91% Ca(N08)2 
has sp gr 20°/20° = l 0613 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 284 ) 

Sp gr of Ca(N03)2+Aq at 20° containing 
M g mols of s^t per liter 
M 0 0125 0 025 0 05 0 125 

Sp gr 1 001846 1 008166 1 00604 1 01523 

M 025 05 0 75 

Sp gr 1 03074 1 06011 1 08874 

M 1 00 1 50 

Sp gr 1 11751 1 17375 

(Jones and Pearce, Am Ch J 1907, 38 704 ) 

Saturated Ca(N08)2+Aq contaimng 351 2 
pts Ca(N08)2 to 100 pts H2O boils at 151° 
(Legrand) , 152° (Kremers) 

Forms a crust at 141°, and contains 333 5 
pts Ca(N08)2 to 100 pts H2O, highest temp 
observed, 151° (Gerlach, Z anal 26 427 ) 

B-pt of Ca(NOs)2+Aq contaimng pts 
Ca(N03)2 to 100 pts JEI2O G accoid- 
mg to Gerlach (Z anal 26 447), L = 
according to Legrand (A ch (2) 69 436) 


B -pt 

G 

L 

B -pt 

1 ^ 

L 

101° 

10 

15 

127 

215 

5 


102 

20 

25 3 

128 

222 

5 

197 0 

103 

30 

34 4 

129 

230 



104 

40 

42 6 

130 

237 

5 

209 5 

105 

50 

50 4 

131 

245 



106 

60 

57 8 

132 

253 


222 2 

107 

70 

64 9 

133 

261 

5 


108 

80 

71 8 

134 

270 


215 1 

109 

89 

78 6 

135 

27S 

5 


110 

98 

85 3 

136 

287 


24S 1 

111 

106 5 

91 9 

137 

296 



112 

114 5 

98 4 

138 

105 


2(>1 3 

113 

122 5 

104 8 

139 

114 

5 


114 

130 

111 2 

140 

124 


271 7 

115 

137 5 

117 5 

141 

111 

5 


116 

144 

123 8 

142 

141 

5 

2SS 4 

117 

150 5 

130 

143 

154 



118 

157 

136 1 

144 

1()1 

5 

102 6 

119 

163 5 

142 1 

145 

175 



120 

170 

148 1 

146 

1S() 


117 4 

121 

176 


147 

197 

5 


122 

182 5 

160 1 

148 

409 


111 2 

123 

189 


149 

420 

5 


124 

195 5 

172 2 

150 

412 

5 

151 2 

125 

202 


151 

444 

5 

162 2 

126 

208 5 

184 5 

151 97 

455 

6S 



Sat Ca(NOj)2+Aq boils at 132° (Ord- 
way, Sill Am J (2) 27 14 ) 


Cone HNO3 precipitates Ca(N03)2 fiom 
Its aqueous solution (Mitscheilich, Poee 
18 159) 

Very sol in cone HNO3 (Rawson, J 
Soc Chem Ind 1897, 16 113 ) 
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Solubility in HNOs+Aq at 25® 


100 g of the solution contain 





G Ca(N08)2 

G HNO 3 


57 98 

0 00 



54 82 

3 33 



52 96 

5 87 



51 58 

7 21 



47 82 

11 27 



45 59 

13 71 


Ca(N03)24'4B[20 

40 70 

19 65 


38 17 

22 80 



34 46 

28 81 



32 84 

32 63 



32 50 

33 52 



33 44 

35 63 



29 05 

41 66 


■ Ca(N0,)j+3H20 

27 79 

45 70 


31 09 

40 56 



26 07 

45 70 



17 41 

12 25 

55 48 

62 05 


• Ca(N0s)2+2H20 

9 34 

65 69 



8 52 

67 20 



5 06 

71 12 

-( 


2 53 

74 77 



1 05 

78 56 



0 54 

80 83 


• Ca(N03)2 

0 36 

85 83 


0 01 (about) 

90 90 



0 00 

96 86 




Solubility of Ca(N03)2+CaS20j at t® 


t® 

Ca(N03)2 

c 

Cai 

^0 

508 

Solid phase 

9 

46 

02 

5 

46 

Ca(N03)2, 4 H 2 O 


45 

68 

6 

81 

« CaS20?,6H20 


27 

92 

10 

46 

CaS208, 6H2O 


10 

49 

22 

81 

it 




29 

33 

it 

25 

54 

03 

4 

27 

Ca(N08)2, 4 H 2 O 


50 

25 

9 

10 

it 


45 

92 

13 


“+CaS20^ 6H2O 


42 

93 

13 

83 

CaSaOs, 6H2O 


32 

01 

17 

09 

it 


19 

51 

23 

78 

it 


8 

15 

29 

85 

it 


(Kremann and Rothmund, Z anorg 1914, 
86 373) 


Very easily sol in hqmd NHs (Franklin, 
Am Ch J 1898, 20 827 ) 

Sol m 08 pt alcohol (Macquer), 1 pt 
boihng alcohol (Bergmann ) 

Dry Ca(N08)2 is sol in 7 pts alcohol at 
15® and 1 pt boilmg alcohol (Bergmann ) 


These results show that the hydrates of 
Ca(N03)2 which are stable at 25® m contact 
with HNOs-l-Aq are Ca(N03)2H-4H20, 
+3H2O and +2H2O 

(Bassett and Taylor, Chem Soc 1912, 101 
582) 


Sol in glacial HC2H3O2 (Persoz ) 

Sol in sat KNOs+Aq with elevation of 
temp and pptn of a portion of KNO3 
(Fourcroy and Vauquehn, A ch 11 135 ) 


Sp gr of Ca(N08) 2 4-alcohol 


% CaCNOs’^s 

Sp gr 20°/20® 

0 

0 7949 

4 96 

0 8278 

6 47 

0 8383 


(Le Blanc and Rohland, Z phys Ch 1896, 
19 284 ) 


Solubility of Ca(N03)2 4*NaN08 at t® 


t® 


% 

NaNOs 

Solid phase 

9 

47 

51 

9 

51 

Ca(N08)2, 4 H 2 O 


46 

08 

12 

56 

“ +NaN08 


26 

67 

23 

32 

NaNOs 


11 

76 

34 

26 

it 

25 

54 

58 1 

7 

25 

Ca(N08)2, 4 H 2 O 


53 

22 


70 

it 


52 

73 

12 

Um 

“ +NaN08 


52 

40 

11 

58 

NaNO, 


37 

31 

19 

48 

it 


26 

91 

24 

98 

it 


14 

61 

36 

12 

it 


(Kremann and Rothmund, Z anorg 1914, 
86 373) 


Solubihty in ethyl alcohol 4- Aq at 25® 


% C HsOH in 
the sohent 

% C 2 H OH m 
the solution 

% Ca(N03)2 m 
the solution 

*0 

0 

82 5 

*25 1 

5 8 

77 0 

*50 1 

15 2 

69 52 

*60 1 

20 4 

66 08 

*63 9 

22 4 

64 94 

70 4 

26 5 

62 3 

72 0 

27 39 

61 96 

73 4 

28 5 

61 15 

75 3 

29 9 

60 3 

*84 9 

35 9 

57 7 

*99 1 

48 1 

51 4 


* Metastable solutions 


(D»AnsandSiegler,Z phys Ch 1913,82 43) 
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Solubility of Ca(N 03 ) 2 , 2 C 2 H 6 OH in C 2 H 6 OH 
+Aq at 25® 


% C 2 H 6 OH m 
the solvent 

% C 2 H 6 OH m 
the solution 

% Ca(NOs )2 m 
the solution 

98 1 

60 2 

38 6 

94 1 

54 6 

41 9 

85 8 

42 5 

50 97 

80 5 

35 8 

55 3 

75 3 

29 9 

60 28 


(D^Ans and Siegler, I c) 

See also under + 4 H 2 O 

Solubility in organic solvents 


Solvent 

% Ca(N03)2 in the 
solution at 25® 

Methyl alcohol 

65 5 

Ethyl alcohol 

52 0 

Propyl alcohol 

36 5 

Isobutyl alcohol 

25 0 

Amyl alcohol 

13 3 

Acetone 

58 5 


(D^Ans and Siegler, I c ) 


Solubility in H 2 O at t° 

100 g of the solution contain g Ca(N0 > 
att® 


1 

t® 

G Ca(N03)2 

—26 7 

43 37 

—10 0 

47 31 

! 0 0 

50 50 

+5 0 

51 97 

10 0 

53 55 

16 0 

54 94 

20 0 

56 39 

25 0 

57 98 

30 0 

60 41 

35 0 

62 88 

40 0 

66 21 

42 4 

68 68 

42 5 

68 74 

42 7 

mpt of Ca(N 03 ) 2 + 4 B 

42 45 

71 70 


(Bassett and Taylor, I c ) 


Solubihty of a and ^ modifications m E ) 
at t® 


Sol in 1 87 pts ether-alcohol (1 1) 
(Fresemus, Z anal 32 191 ) 

Ether ppts Ca(N08)2 from its alcohohc 
solution Easily sol m boihng amyl alcohol 
(Browmng, Sill Am J 143 53 ) 

Sol m acetone (Naumann, B 1904, 37 
4328) 

Insol in benzomtnle (Naumann, B 1914, 
47 1370) 

Insol in methylal (Eidmann, C C 1899, 
II 1014) 

1 g Ca(N08)2 is sol m 1 44 g methyl 
acetate at 18® Sp gr lS®/4° of sat solution 
= 1 313 (Naumann, B 1909, 42 3795 ) 

Sol m ethyl acetate (Naumann, B 1910, 
43 314) 

H-2H20 Solubihty m H 2 O 
100 g of the solution contain at 
49® 51® 

77 49 78 05 g Ca(N03)2 

Solutions m stable equilibrium with the 
dihydrate can only exist between the limits 
of temp 48 4® and 51 3® (Bassett and Tay- 
lor, Chem Soc 1912, 101 580 ) 

+ 3 H 2 O Solubihty in H 2 O 
100 g of the solution contain at 


40® 45® 50® 51® 

70 37 71 45 73 79 74 73 g Ca(N03)2 

Mpt of Ca(N 03 ) 2 “|- 3 Il 20 =51 1® 


(Bassett and Taylor, I c ) 


a modification is the stable form 


t® 

G CaCNOs) 
m 100 g of 
solution 

Solid ph is( 

0 


50 

17 

a 

Ca(NO.) +4H 

22 

2 

56 

88 

a 

ii 

25 

0 

57 

90 

a 

Cl 

30 

0 

60 

16 

a 

Cl 

30 

0 

61 

57 


cc 

34 

0 

63 

66 


Cl 

35 

0 

62 

88 

a 

IC 

38 

0 

64 

34 

a 

cc 

38 

0 

66 

65 


Cl 

39 

0 

67 

93 


Cl 

139 

6 

69 

50 



239 

0 

75 



il 

40 

0 

66 

21 

a 

Cl 

142 

7 

69 

50 

a 

Cl 

242 

4 

71 

70 

a 

It 


^ mpt of hydrate 
2 reflex pt 

(Taylor and Ilendeison, T Am ( h( ni ^ c 
1915, 37 1692 


Sp gr of solution sat at 1S° = 1 548, c 1 - 
tainmg 54 8% Ca(N 03 ) (Mylius, B U 7, 
30 1718) 


+ 4 H 2 O Ca(N 03 ) 2 + 4 H 20 melts m its 

crystal H 2 O at 44® (Tilden, Chem Soc 46 
409) 
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Solubility m ethyl alcohol +Aq at 25® 


% C JHsOH in 
the solvent 

% CaHsOH in 
the solution 

% Ca(N03)2 in 
the solution 

0 

0 

57 5 

18 3 

3 5 

56 1 

39 2 

8 1 

55 2 

59 2 

14 1 

52 9 

80 4 

22 3 

50 2 

90 4 

29 4 

49 0 

99 4 

31 1 

49 7 

99 4 

31 2 

52 0 

99 4 

29 5 

56 2 

60 1 

28 3 

58 9 

60 1 

27 8 

60 0 

60 1 

27 3 

60 7 

60 1 

26 5 

62 3 


(D’Ans and Siegler, Z phys Ch 1913, 82 42 ) 


Cenc magnesium mtrate, CeMg(N08)« 
+8II2O 

Decomp by H2O, sol in HNOa-h with- 
out decomp (Meyer, Z anorg 1901, 27 
373) 

Cerous manganous mtrate, 2Ce(N08)s, 
3Mn(N03)2-f 24H 0 
Sol m H2O (Lange, 82 129 ) 

1 1 sat solution m HNOa+Aq (sp gr 
1 325) contains 193 1 g hydrous salt at 16 
(Jantseh ) 

Cenc manganous mtrate, CeMn(NO 3)6*4“ 
8H2O 

Decomp by H2O and dil HNOs, sol m 
cone HNOs without decomp (Meyer, Z 
anorg 1901, 27 377 ) 


Calcium mtrate hydrazme, Ca(N03)2, 2N2H4 

+H2O 

Ppt (Franzen, Z anorg 1908, 60 288 ) 

Calcium mtrate tungstosihcate, Ca2Wi2Si04o, 
Ca(N03)2 

-j-13H20 and -I-I5H2O Decomp by H2O 
(Wyrouboff, Chem Soc 1897, 72 (2) 176 ) 

Cerous mtrate, Ce(N03)3-|-6H20 
Not very deliquescent (John ) 

Very sol in H2O, sol in 2 pts alcohol 
(Vauquehn ) 

Sol in acetone (Eidmann, C C 1899 II 
1014, Naumann, B 1904, 37 4328 ) 


Cerous mckel mtrate, 2Ce(N03)s, 3Ni(N03)2 
+24H2O 

Easily sol in H2O (Holzmann, J pr 76 
321 ) 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contains 80 3 g hydrous salt at 16 
(Jantseh ) 


Cenc mckel mtrate, CeNi(N03)6“l"8H 0 
Decomp by H2O when heated, sol in HO 
m bhe cold, si sol m HNO3 (Meyer, Z 
anorg 1901, 27 375 ) 

Cerous potassium mtrate, Ce(N03)3, 2KNO3 

+2H2O 

Sol in H2O (Lange, J pr 82 136 ) 


Cenc mtrate, Ce(N03)4 

Deliquescent Decomp by hot H2O 
(Berzelius ) 

Sol m alcohol (Dumas ) 

Basic compounds containing 12 mols or 
less Ce02 to 1 mol N Os may be obtained, 
which are sol in H2O (Ordway ) 

Cerous cobaltous mtrate, 2Ce(N03)3, 
3Co(N03)2+24H20 

Deliquesce nt Easily forms supersatui ated 
solutions (Lange, J pr 82 129 ) 

1 1 sat solution in HN03+Aq (sp gr 
1 325) contains 103 3 g hydrous salt at 
16° (Jantseh, Z anorg 1912, 76 321 ) 


Cenc cobaltous mtrate, CeCo(N03)6-f-8IT20 
Decomp by H2O when heated, sol in cold 
H2O, si sol in HNO3 (Meyer, Z anorg 
1901, 27 376 ) 


Cerous magnesium mtrate, 2Ce(N03)3, 
3Mg(N03)2-l-24H20 

Slightly dehquescent Easily sol in Hf)0 
or alcohol, and easily forms supersaturated 
solutions (Holzmann, J pr 75 330 ) 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contains 63 8 g hydrous salt at lo 
(Jantseh, Z anorg 1912, 76 321 ) 


enc potassium mtrate, CeK (NO 3)6 
Sol m H2O with decomp (Meyer, Z 
norg 1901, 27 370 ) ^ _ 

-I-I34H2O Efflorescent (Holzmann, J 
r 75 324) 

!enc rubidium mtrate, CeRuo(N03)6 
Very sol m H 0, si sol in HNO3 (Meyer ) 

)enc sodium mtrate 

Dehquescent Decomp b^ recrystalliza- 
lon (Holzmann ) 

Serous thallous mtrate, [Ce(N05)5]Tl + 
4H 0 

Very h\droscopic Decomp b> H2O 
Jantseh, Z anorg 1911, 69 229 ) 

Serous zme mtrate, 200(^03)3, 3Zn(N’03) + 
24H2O 

Sol m H 0 Easily forms supersat solu- 
10ns (Lange, J pr 82 ) 

1 1 sat solution in HNOs + ^Q (^P 
325) contains 124 1 g salt at 16 

Jantseh, Z anorg 1912, 76 321 ) 

:enc zme mtrate, ZnCe(N03)6-l-8H 0 
Decomp by H2O, sol m HNOs+Aq 
Meyer, Z anorg 1901, 27 374 ) 
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Ceroceric zmc nitrate (?), Ce304, 2ZnO, 

6N2O6+I8H2O (?) 

Easily sol m II2O (HoLzmann, J pr 76 
321) 

Chjoimc mtrate, basic, Cr20(N0s)4 
Sol m H2O (Lowei ) 

+12H2O Sol in H2P (Ordway ) 

Chromic mtrate, Cr(N08)s+9H20 
Very sol m H2O and alcohol (Lowei ) 
Melts m its crystal H2O at 36 5® Sat 
Cr(N08)8+Aq boils at 125 6® (Ordway ) 

Sp gr of Cr(N08)8-|-Aq 
M— concentration of solution in gram 
mols 

W=wt of 25 cc pf solution 
M 0 0934 0 1868 0 3736 0 5604 0 9340 

W 25 4300 25 8828 26 7302 27 5524 29 3072 

M 1 1208 1 3076 1 4944 1 8680 

W 30 0668 30 8464 31 6327 33 3379 
(Jones and Getman, Z phys Ch 1904, 49 
426) 

Sol m acetone (Naumann, B 1904, 37 
4328, Eidmann, C C 1899, II 1014 ) 

Chromic mtrate chlonde, CrCl2(N08) 

Sol m H2O and alcohol (Schiff, A 124 
177) 

Cr(N08)2Cl (Schiff) 

Chromic mtrate sulphate, Cr2(S04)(N08)4 
Hygroscopic Completely sol in H2O 
Cr2(S04)2(N08)2 Sol m H2O (Schiff, A 
124 174) 

Cobaltous mtrate, basic, 6C0O, N2O6+5H2O 
Ppt Gradually sol in H2O with deposition 
of CoO (Wmkelblech, A 13 155 ) 

Sol m cold HCl, and HNOa+Aq De- 
comp by hot KOH+Aq 
4CoO, N2O6+6H2O Ppt (Habermann, 
M 6 432) 

Cobaltous mtrate, Co(N08)2 
Dehquescent m moist air Very sol in 
II2O 

See +3, 6, and 9H2O 

Sp gr of aqueous solution at 17 5® con- 
taining 

5 10 15 20% Co(N03)2, 

1 0462 1 0906 1 1378 1 1936 

25 30 35 40% Co(N08)2 

12538 1 3190 1 3896 1 4662 

Sp gr of sat solution = 1 5382 
(Franz, J pr (2) 6 274 ) 

Sp gr of Co(N08)2+Aq at room temp 
contammg 

8 28 15 96 24 528% Co(N08)2 

1 0732 1 1436 1 2288 

(Wagner, W Ann 1883, 18 268 ) 


Sp gr of Co(N08)2+Aq at 25® 


Conoentration of 
Co(N 03 ) 2 +Aq 

Sp gr 

l-normal 

1 0728 

Vr- “ 

1 0369 

V<- “ 

1 0184 

Vr " 

1 0094 


(Wagner, Z phys Ch 1890, 6 37 ) 


Sp gr at 20® of Co(NOs)2 4“Aq contammg 
M g mols Co(NOs)2 per liter 
M 0 01 0 025 0 05 0 075 

Sp gr 1 001496 1 003863 1 007579 1 011289 

M 010 0 25 0 5 0 75 

Sp gr 1 015084 1 03737 1 07415 1 11204 

M 10 15 20 

Sp gr 1 14612 1 21720 1 28576 

(Jones and Pearce, Am Ch J 1907, 38 715 ) 

Sol m hquid NH3 (Guntz, Bull Soc 
1909 (4) 6 1009 ) 

100 g sat solution in glycol contams 80 g 
Co(N 03)2 (de Comnck, C C 1906, II 883 
Sol m ethyl acetate (Naumann, B 1904 
37 3601 ) 

-f-SHaO Solubility in H2O 
Sat solution contains at 
55® 62® 70® 84® 91® mpt 

61 74 62 88 64 89 68 84 77 21% Co(N03)2 

(Funk, Z anorg 1899, 20 40S ) 

-I-6H2O Melts m its crystil TI 0 it 56‘ 
(Ordway), 38® (Tilden) 

Solubility in H2O 

Sat solution contains at 

—21® —10® —4® 0® 

41 55 43 69 44 S5 45 6I)% CofNOj) , 

-hl8® 41® 5b° mpt 

49 73 55 96 02 S8% CoflVO ,) 

(Funk, Z anorg ISOO, 20 lOS ) 

Moderately sol m liquid NIIi flu inklin 
Am Ch J 1898, 20 827 ) 

Easily sol m alcohol Sol in 1 pt stron 
alcohol at 12 5° (Wenzel ) 

Easily sol in acetone (King xnd M’Elroy 
J Anal Ch 6 184 ) 

Sol m methyl acetate (Nuiminn, h 
1909, 42 3790 ) 

Difficultly sol m ethyl aeditt (Nan 
mann.B 1910,43 314) 

+9JEI2O Solubility in H,0 
Sat solution contains it 
—26® —23 5® —20 5® 

39 45 40 40 42 77% Co(N03)2 

Cryohydrate is formed at — ^29° (Funl 
Z anorg 1899, 20 409 ) 
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Cobaltous didymium nitrate, 3Co(NOs)2, 
2Di(N08)3-f-48H20 

Very deliquescent (Frenchs and Smith, 
A 191 331) 

Cobaltous gadolinium mtrate, 3Co(N03)2, 
2Gd(N08)3+24H20 

1 1 sat solution m HNOs (sp gr 1 325) 
contains 451 4 g hydrous salt at 16° 
(Jantsch, Z anorg 1912, 76 303 ) 

Cobaltous lanthanum mtrate, 3Co(N03)2, 
2La ( NO a) 8 4-24H20 

1 1 sat solution in HNOa+Aq (sp gr 
1 325) contains 109 2 g hydrous salt at 16° 
(Jantsch, Z anorg 1912, 76 303 ) 

Cobaltous neodymium mtrate, 3Co(N03)2, 
2Na(N03)8+24H20 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contains 151 6 hydrous salt at 16° 
(Jantsch ) 

Cobaltous praseodymium mtrate, 3Co(N03)2, 
2Pr(N03)3+24H20 

1 1 sat solution BNOa+Aq (sp gr 
1 325) contains 12 99 g hydrous salt at 16 
(Jantsch ) 

Cobaltous samanum mtrate, 3Co(NOs) 
2Sm(NO3)8+24H20 ^ ^ 

1 1 sat solution in HNOs+Aq (sp g 
1 325) contains 34 27 g hydrous salt at 16 
(Jantsch ) 


Cupnc mtrate, Cu(N03)2 
Dehquescent Very easily sol in H2O or 
alcohol, also in moderately cone HN03+Aq, 
but IS precipitated from cone aqueous solu- 
tion by HN08+A.q of 1 522 sp gr (Mit- 
scherlich, Pogg 18 159 ) 

Sat Cu(N03)2+Aq contains at 
—10° —3° +3° 

38 8 41 6 44 5% Cu(N08)2, 

8° 20° 32° 

48 5 541 612%Cu(N03)2 

(fitard, A ch 1894, (7) 2 528 ) 

SeB "1“3, 6, and 9H2C 

Sp gr of Cu(N08)'»+Aq at 17 5° contain- 

15% anhydrous salt, 

1 1442 

30% anhydrous salt, 
13298 

45% anhydrous salt 
15576 

(B Franz, J pr (2) 6 274 ) 

Sp gr of Cu(N03)2“l“Aq at 15° 


mg 

5 

10 

10452 

10942 

20 

25 

12036 

12644 

35 

40 

13974 

14724 


% Cu(N03)8 

Sp gr 

, 5 22 

1 046 

10 44 

1 094 

15 67 

1 146 

» 20 85 

1 202 

26 12 

1 262 

35 00 

1 377 


8H2O 

Hydroscopic, sol m HNOa-j-Aq (Meyer, 

Z anorg 1901, 27 387 ) 

Cobaltous mtrate ammoma, Co(N03)2; 6NH3 
+2H2O 

Dccomp by H2O with separation of basic 
mtrate (Iromy) 

Sol inNH40H-hAq (Hess) 

Cobaltous mtrate cupnc oxide, Co(N03)‘», 
3CuO 

Ppt (Mailhe, C R 1902, 134 234 ) 

Cobaltous mtrate hydrazme, Co(N03)2, 
3N2H4 

Docomp by hot H2O (Franzen, Z anorg, 
1908, 60 274 ) 

Cupnc mtrate, basic, 2CuO, N2O6 
(Ditte, A ch 1879 (5) 18 339 ) 

4CuO, N2O6+3H2O Insol m H2O Eas- 
ily sol in acids (Graham, A 29 , 

Insol m H2O, easily sol acids (Athan 
asesco, Bull Soc 1895, (3) 11 , 

-j-3)/^H20 Insol m H2O, and decomp by 
heat (Casselman, Z anal 4 24 ) 


(Long, W Ann 1880, 11 39 ) 

Sp gr of Cu(NOs)-+Aq at room temp 
contaimng 

18 99 26 68 46 71% CuCNOj)-- 

1 1774 1 2637 1 5363 

(Wagner, W Ann 1883, 18 272 ) 

Sp gr of Cu(N 03) +Aq at 25° 


Concent ratlou of 
CuCNOs) +A.q 


Sp gr 


1-normal 

V2- ‘‘ 
Vs- " 


1 0755 
1 0372 
1 0185 
1 0092 


(Wagner, Z phys Ch 1890, 6 38 ) 
Sp gr of Cu(N03) +-^9 at 


Sp gr ot 
% Cu(N03)o 1 
Sp gr 1 0059 

%Cu(N 03)2 20 
Sp gr 1 1350 

%Cu(N 03)2 40 
Sp gr 13320 


5 

10320 

24 

1 1716 
44 

13749 


10 

1 0655 
30 

12320 

50 

14440 


14 

1 0916 
34 

1 2712 
56 

1 5205 


(Hassenfratz, Muspratt, 1893, 4 2243 ) 
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Sp gr at 20° of Cu(N08)2+Aq contaming 
M g mols salt per liter 
M 0 01 0 025 0 05 0 075 

Sp gr 1 001504 1 004076 1 007859 1 011715 

M 025 0 50 0 75 0 935 

Sp gr 1 040290 1 07723 1 11469 1 14262 

Sp gr 1 5 2 0 

M 1 22618 1 29262 

(Jones and Pearce, Am Ch J 1917, 38 719 ) 

Sat Cu(N 08 ) 2 +Aq boils at about 173° 
(Griffiths ) 

Insol m fuming HNOs (Ditte, A ch 
1879 (5) 18 339 ) 

Solubility of Cu(N03)2+Pb(N08)2 m H 2 O 
at 20° 



In 1 1 of solution 


Sp gr 

CuCNOs) 

Pb(N03)2 

Solid phase 


g 

g mol 

g 

g mol 


1 3o4 

70 5 

0 375 

359 5 

1 086 

Pb(N03)2 

1 322 

139 2 

0 742 

257 2 

0 777 

1 321 

226 0 

1 207 

175 1 

0 529 


1 343 

301 8 

1 608 

133 4 

0 403 


1 360 

341 8 

1 821 

117 8 

0 356 


1 451 

519 4 

2 767 

70 0 

0 213 


1 546 

681 7 

3 632 

44 0 

0 133 


1 622 

798 1 

4 252 

28 1 

0 OSo 


1 700 

943 2 

5 028 

17 2 

0 052 

Pb(N03) + 
CuCNOs) 6 H 2 O 


(Pedotieff, Z anorg 1911, 73 178 ) 

Very sol m hquid NH 3 (Guntz, Bull Soc 

1909, (4) 5 1007 ) 

Easily sol in hquid NH 3 (Frankhn, Am 
Ch J 1898, 20 827 ) 

Insol in liquid HF (Franklm, Z anorg 
1905, 46 2 ) 

Insol in ethyl acetate (Naumann, B 

1910, 43 314 ) 

SI sol in benzomtrile (Naumann, B 
1914,47 1369) 

-f- 3 H 20 Melts m crystal HO at 114 5° 
(Ordway, Tilden, Chem Soc 45 409 ) 
Solubihty m H 2 O 
Sat solution contains at 

50° 

62 62% Cu(NOs) 2 , 

114 5° Mpt 
77 59% Cu(NOs )2 


100 pts HNO 3 dissolve 2 pts at 13° con- 
siderably more on heating (Ditte, A ch 
1879, (5) 18 339 ) 

Sol m 1 pt strong alcohol at 12 5° (Wen- 
zel ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

-f- 6 H 20 Efflorescent Melts in crystal 
H 2 O at 38° (Ordway ) 


25° 

30° 

40° 

60 01 

60 44 

61 51 

60° 

70° 

80° 

64 17 

65 79 

67 51 


(Funk, Z 

anoig 


Solubihty m H 2 O 
Sat solution contains at 
— 21 ° — 10 ° 0 ° + 10 ° 

39 52 42 08 45 00 48 79 % Cu(N08)2, 

18° 20° 26 4° mpt 

53 86 55 58 63 39% Cu(N03)2 

(Funk, Z anorg 1899, 20 413 ) 

Sat solution of Cu(N 03 ) 2 + 6 H 20 m H 2 O 
at 20° contains 5 04 g mol per 1 Sp gr of 
sat solution = 1 688 (Fedotiedff, Z anorg 
1911, 73 78 ) 

Sat solution of Cu(N 03 ) 2 + 6 H 20 inlH20 
contains 45 0 g Cu(N 03)2 m 100 g solution 
at 0°, 53 9 g at 18° (Myhus, Z anorg 1912, 
74 411 ) 

+ 9 H 2 O 

Solubihty m H 2 O 
Sat solution contains at 

^23° 21° 20° 

36 08 67 38 40 92% Cu(N03)2 

Cryohydrate is formed at — 24° (Funk, 
Z anorg 1899, 20* 414 

Cupnc nitrate ammoma (Cuprammomum 
nitrate), Cu(N 03 ) 2 , 4 NH 3 
Easily sol m H 0, fiom which it can be 
recryst^hzed Sol in alcohol (Berzelius ) 
Sol m 1 pt liquid NH 3 (Hoin, Am Ch 
J 1908, 39 216 ) 

Cu(N 03 ) 2 , 5 NH 3 (Hoin, Am Ch J 
1907, 37 620 ) 

4 Cu(N 03 ) 2 , 23 NH 3 (lloiii) 

Cupnc mtrate hydrazme, CufNOO , N H 4 
Decomp by HO (Ilofrninn md IVl irliuig, 
A 1899, 306 221 ) 

Cupric nitrate mercuric oxide, ( ufNOg) , 
HgO+3lC() 

Sol in HCl, HNO, tii<l II SO^ fl inzi, 
Gazz ch It 191 43 ( 2 ) 7()<) ) 

Didymium mtrate, basic, ‘IDi (),, (> 5 + 

15H,0 

Insol in H 2 () (M irign k ) 

2 D 12 O 3 , 3N O5 (IhcqiKul A fli f(0 14 
257) 

Didymimn mtrate, Di(N()j)-) 

Anhydrous Aery sol in H O \s sol in 
96% alcohol as in H O, and fh( solution is not 
precipitated by much ether Jnsol in pme 
ether (Marignac, A ch (3) 36 1()1 ) 
Moderately sol m liquid NII3 (hranUm, 
Am Ch J 1898, 20 827 ) 

Sol in acetone (Naumann, B 1904, 37 
4328, Eidmann, C C 1899 , II 1014 ) 
+ 6 H 2 O Very dehquescent (Clevc, Bull 
Soc ( 2 ) 43 361 ) 
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Didymium nickel nitrate, 2Di(N03)8, 
3Ni(N03)2+36H20 

Very deliquescent (Frenchs and Smith, 
A 191 355 ) 

See Neodymium and praseodyimum 

Didymium zmc mtrate, 2Di(NOs)8, 3Zn(N08)2 
“I-69H2O 

Very deliquescent (F and S ) 

See Neodymium and praseodyimum 

Dysprosium mtrate, Dy(N08)+5H20 
Very sol m H2O, less sol m H2O+HNO8 
Sol in alcohol (tJrbam, C R 1908, 146 
129 ) 


Glucmum mtrate, G1(N03)2+3H:->0 

Very dehquescent (Joy, SiU Am J (2) 
36 90) 

Easily sol m H2O and alcohol (Vauquelm ) 
Melts m its crystal H2O at 29 4° (Ord- 
way) 

Sat Gl(NOs)2+Aq boils at 140 5® (Ord- 
way ) 


Gold (aunc) mtrate, basic, AU2O3, N2OS+ 
V5H2O, or Auryl mtrate, (Au0)N08+ 
V6H2O 

(Schottlander, A 217 364) 

2 AU 2 O 8 , N206"1“2B[ 0 ~AU406(N08)2*4“ 

2H2O Slowly sol m HNOj+Aq at 100®, 
(Schottlander, A 217 356 ) 


Erbitun mtrate, basic, 2Er203, 3N2O6+9H2O 
Decomp by H2O SI sol m 
(Bahr and Bimsen ) 

3Er203, 4N2O6+2OH2O (Cleve, BuU 
Soc (2) 21 344) 

Erbium mtrate, Er(N08)8+6H20 

Easily sol in H2O, alcohol, and ether 
(Hoglund ) 

Sol in acetone (Naumann, B 1904, 37 
4328) 

Gadolimum mtrate, Gd(N03)3+63^H20 
Sol m H2O (Benedicks, Z anorg 1900, 
22 406) 

+5H O Sol in HNO3 (B ) 

Gadolimum magnesium mtrate, 2Gd(N08)3, 
3Mg(N03)2+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contams 352 3 g hydrous salt at 16® 
(Jantsch, Z anorg 1912, 76 303 ) 

Gadolimum mckel mtrate, 2Gd(NOs)3, 
3Ni(N03)2+24H20 

1 1 sat solution m HN03+Aq (sp gr 
1 325) contains 400 8 g hydrous salt at 16° 
(Jantsch ) 

Gadolimum zmc mtrate, 2Gd(N08)8, 
3Zn(N03)2+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contains 472 7 g hydrous salt at 16° 
(Jantsch ) 

Gallium mtrate, Ga(N03)3 

Veiy deliquescent, and sol in H2O (Dupr4 ) 

Glucmum mtrate, basic, 2G10, N2O6+ 
3H2O (?) 

Sol in H2O 

3G10, N2O5 Sol m H2O (Ordway, SiU 
Am J (2) 26 205 ) 

Compounds more basic than this are msol 
m H2O (Ordway ) 


Gold (aunc) mtrate, Au(N03)s+a?H 0 
Decomp by H2O Sol m acetone (Han- 
not and Raoult, C R 1912, 166 1086 ) 

Gold (aunc) hydrogen mtrate, 4u(N08)«y 
HNO3+3H0O 

Decomp by H2O Sol m HN03+Aq 
(Schottlander, A 217 356 ) 

Gold (aunc) potassium mtrate, KAu(N03)4 
Easily sol m H2O 

HK Au(N 03)6 Decomp immediately by 
H2O 

2 KAu(N 03)4 , KoHAu(N 08)6 (Schott- 
lander, J B 1884 453 ) 

Gold (aunc) rubidium mtrate, RbAu(N08)4 
Easily sol in H 0 

HRb2Au(N03)6 As above (Schott- 
lander ) 

Gold (auric) thallium mtrate, TlAu(N03)4 
Easily sol m H2O 

6AUO3, 2TIO3, 3N0O5+I5HO Ppt 
(Schottlander ) 

Indium mtrate, In(N03)3+43^H 0 
Very dehquescent Easily sol in H2O and 
absolute alcohol (V inkier ) 

+1MHO 

Iron (ferrous) mtrate, FefNOs) +6H2O 
100 pts of ci\stals dissoh e in 50 ptb H O 
at 0°, sp gr of solution = 1 44, 40 8 pts H2O 
at 15°, sp gr of solution = 1 48, 33 3 pts H2O 
at 25°, sp gr of solution = 150 (Ordway, 
SiU \m J (2) 40 325 ) 

Sat solution contains at 
—9° 0° +18° 24° 60 5°Mpt 

39 68 41 53 45 14 46 51 62 50% Fe(N08)2 
(Funk, Z anorg 1899, 20 406 ) 

Sat solution of Fe(N03)2+6H 0 m H2O 
contains 41 5% Fe(N03) at 0°, 45 1% at 18° 
(Myhus, Z anorg 1912, 74 411 ) 
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-f- 9 H 20 Solubility m H 2 O 
Sat solution contains at 
—27° —215° —19° —15 5° 

35 66 3610 36 56 37 17% Fe(N05)2 

Cryohydrate is formed at — ^28° (Funk, 

Z anorg 1899, 20 407 ) 

FeCNOsls+Aq decomposes on heatmg, less 
rapidly when dil , more readily in presence of 
excess of acid (Ordway ) 

Iron (feme) nitrate, basic, 36 Fe 208 , ISr 206 + 
48H2O (?) 

Easily sol m H 2 O SI sol in dil HN08+ 
Aq, very si sol m alcohol (Hausmann, A 
89 111) 

8 Fe 203 , ]Sr 205 -f" 12 B [20 SI sol m II 2 O, 
very si sol m cold or warm dil HN 08 + 
Aq, more easily sol m hot HCl+Aq (Haus- 
mann ) 

-I-XH 2 O Sol in H 2 O, completely pptd 
from aqueous solution by NaCl, NH 4 CI, KI, 
KClOs, Na2S04iCaS04, ZnS04, CuBO^, iOSrOs 
NaNOs, Ba(C 2 H 802 ) 2 , or Zn(C 2 H 302)2 4*Aq 
More slowly pptd by NH 4 NO 8 , Mg(NOa) 2 , 
Ba(N 08 ) 2 , or Pb(N 08 ) 2 +Aq Not pptd by 
alcohol, Pb(C 2 H 802 ) 2 , Cu(C 2 H: 802 ) 2 , Hg(CN) 2 , 
AgNOs, or As 203 +Aq (Ordway, Sill Am 
J (2) 9 30 ) 

4 Fe 208 , N 206 + 13 ^H 20 Easily sol m 
H 2 O, si sol m dll HNOs+Aq, and m al- 
cohol (Hausmann ) 

-I- 3 H 2 O Insol m H 2 O or HNOs+Aq, sol 
m HCl+Aq (Scheurer-Kestner, (3 R 87 
927) 

+ 9 H 2 O Not dehquescent, easily sol in 
H 2 O (Ordway ) 

SFeaOs, N 2 O 6 + 2 H 2 O Insol in H 2 O 
(Scheurer-Kestner ) 

2Fe208, N 2 O 6 +H 2 O Decomp by H 2 O 
(Scheurer-Kestner ) j 

+8HjO (S -K ) 

FeaOs, N 2 O 6 Decomp by H 2 O (S-K) 
FesOs, 2 N 2 O 6 Sol m H 2 O or alcohol in 
all proportions Insol in HNOs+Aq 
N 2 O 5 with 1, 2, 3, 4, 5, 6 , and 8 Fe 208 
forms compoimds, sol in H 2 O (Ordway ) 
Solubihty determmations show that there 
are no de&ute basic mtrates of iron formed 
from solutions at 25°, and that the sohd phase 
under these conditions is a solid solution of 
Fe 203 , HNOs and H 2 O The normal salt, 
Fe208, 3 N 2 O 6 , I 8 H 2 O is stable in solutions 
containing about 30-45% N 2 O 6 In higher 
concentrations of mtric acid it appears to be 
metastable and a new salt, Fe 203 , 4 N 2 O 5 , 
18(?)H20 is the stable form (Cameron, J 
phys Chem 1909, 13 252 ) 

Iron (feme) mtrate, Fe(N08)8 

+H 2 O (Scheurer-Kestner, A ch (3) 65 
113) 

+ 6 H 2 O Dehquescent, and sol in any 
amount of H 2 O (Schonbem, Pogg 39 141 ) 
Sol m acetone (Naumann, B 1904, 37 
4328 ) 


+ 9 H 2 O Dehquescent Sol in H 2 O ar 
alcohol SI sol m HN08+Aq 2 pts sa 
with 1 pt H 2 O lower the temperature 18 5 
(Scheurer-Kestner ) 

Sp gr of solution at 17 5° contaimng 
5 10 15 20 25% Pe(N03) 

1 0398 1 0770 1 1182 1 1612 1 2110 

30 35 40 45 50% Fe(N03) 

1 2622 1 3164 1 3746 1 4338 1 4972 

55 60 65% Fe(N03)3 

15722 1 6572 1 7532 

(Franz, J pr (2) 6 274 ) 

Nearly msol m cone HNOs+Aq at tern 
below 15 5° 

Easily sol in alcohol 
Melts m crystal H 2 O at 47 2° (Ordway 
Sat Fe(N(53)3+Aq boils at 125° (Or< 
way) 

Lanthanum mtrate, La(N 03 )s+ 6 H 20 
Very dehquescent, easily sol in H 2 O ai 
alcohol (Mosander) Melts in its cryst 
H 2 O at 40°, boils at 124 5° (Ordway ) 
La(N 03 ) 3 +Aq sat at 25% contains 60 17 
La(NOs)8, or 100 g H 2 O dissolve 151 1 
La(N 03)3 at 25° (James and Whittemoi 
J Am Chem Soc 1912, 34 1160 ) 

Sol m acetone (Naumann, B 1904, 3 
4328, Eidmann, C C 1899, II 1014 ) 

Lanthanum magnesium mtrate, ^LadMOs, 
3Mg(N03)2+24H O 

Deliquescent m moist an (Ilol/minn, 
pr 75 350) 

1 1 sat solution m HNOs+Aq (sp j 
1 325) contains 63 8 g hydrous salt at K 
(Jantsch, Z anorg 1912, 76 321 ) 

Lanthanum manganous mtrate, 2 L'x(N ‘03 
3Mn(N03) +21TI O 
Sol in H 2 O (Damoui ind Dc vilh ) 

1 1 sat solution in HNOi+Aq (sp 1 
1 325) contains 193 1 g hydioiis salt at H 
(Jantsch ) 

Lanthanum nickel mtrate, 21 ifVOs 
3Ni(N03)2 + ^bri O 

Very sol in H O (Iioik hs uid Smith, 
191 355) 

+ 24 H 2 O 1 1 sat solution m HNOj 

Aq (sp gr 1 325) contains SO 3 g hydro 3 
salt at 16° (Jantsch ) 

Lanthanum rubidium hydrogen nitrate, 
[La(N03)dRb, HNOa+hiro 
Sol in H 2 O and HNO 3 (Jantsf h, Z anoi 
1911, 69 225 ) 

Lanthanum thallous nitrate, [ru(N 03 )olTl 2 
4 H 2 O 

Hydroscopic (Jantsch, Z anorg 1011, ( 
228 ) 
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Lanthanum zinc mtrate, 2La(N0s)s 
3Zn(N08)2+24H,0 ^ 

T» ^ (Damour and DeviUe, J 

B 1858 135) 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contains 124 1 g hydrous sit at 16° 
(Jantsch, Z anorg 1912, 76 321 ) 

+69H2O (Frerichs and Snnth, A 191 
355) 

^asic, 2PbO, NaOg+HaO^ 

Pb(0H)]Sr03 

Sol m 5 15 pts H2O at 19 2° (Pohl, W A 
B 6 597 ) Very si sol in cold, much more 
inhotH20 (Berzehus) Sol inPb(C2H302)2 
+Aq (Guignet, C R 66 358 ) 

Insol m H2O, sol m acids (Athanesco, 
Bull Soc 1895, (3) 13 178 ) 

H-2H20 (AndrA C R 100 639 ) 

3PbO, N2O6 + 1 SI sol m pure H2O 

Insol in H2O containing HCl (Berzehus ) 
+3H2O Sol m 119 2 pts cold, and 10 5 
pts boihng H2O Sol m Pb(C2H302)2+Aq, 
but si sol in KNOs+Aq (Vogel, ]r A 94 
97 ) 

= lOPbO, 3N2O5+5H2O (Wakemann and 
Wells, Am Ch J 9 299 ) 

+4H2O (Andr4, C R 100 639 ) 

6PbO, N2O6-I-H2O Nearly msol m H2O 
(Lowe, J pr 98 385 ) 
lOPbO, 3N206-f4H20 Less sol m H2O 


H2O 
299 ) 


(Wakemann and Wells, Am Ch J 9 


Lead mtrate, Pb(N03)2 
Sol in H2O with absorption of much heat 
(Rose ) 


Solubihtv in 100 pts H O at t° 


t® 

Pts 

PbCNO,) 

t® 

Pts 

PbCNOj)* 

t® 

Pts 

PbCNOs)* 

0 

36 

5 

36 

65 

9 

72 

99 

7 

1 

37 

4 

37 

66 

7 

73 

100 

7 

2 

38 

3 

38 

67 

6 

74 

101 

7 

3 

39 

1 

39 

68 

5 

75 

102 

6 

4 

39 

8 

40 

69 

4 

76 

103 

6 

5 

40 

5 

41 

70 

3 

77 

104 

6 

6 

41 

2 

42 

71 

2 

78 

105 

6 

7 

42 

0 

43 

72 

1 

79 

106 

6 

8 

42 

8 

44 

73 

0 

80 

107 

6 

9 

43 

6 

45 

74 

0 

81 

108 

6 

10 

44 

4 

46 

74 

9 

82 

109 

6 

11 

45 

2 

47 

75 

9 

83 

110 

6 

12 

46 

0 

48 

76 

8 

84 

111 

5 

13 

46 

8 

49 

77 

7 

85 

112 

5 

14 

47 

5 

50 

78 

7 

86 

113 

5 

15 

48 

3 

51 

79 

6 

87 

114 

5 

16 

49 

1 

52 

80 

5 

88 

115 

4 

17 

49 

9 

53 

81 

5 

89 

116 

4 

18 i 

50 

7 

54 1 

82 

4 

90 

117 

4 

19 

51 

5 

55 

83 

3 

91 

118 

4 

20 

52 

3 

56 

84 

3 

92 

119 

4 

21 

53 

1 

57 

85 

2 

93 

120 

3 

22 

53 

9 

58 

86 

1 

94 

121 

3 

23 

54 

7 

59 

87 

1 

95 

122 

3 

24 

55 

6 

60 

88 

0 

96 

123 

2 

25 

56 

4 

61 

89 

0 

97 

124 

2 

26 

57 

3 

62 

90 

0 

98 

125 

2 

27 

58 

1 

63 

90 

9 

99 

126 

1 

28 

59 

0 

64 

91 

9 

100 

127 

0 

29 

59 

8 

65 

92 

8 

101 

128 

0 

30 

60 

7 

66 

93 

8 

102 

128 

9 

31 

61 

6 

67 

94 

8 

103 

129 

9 

32 

62 

4 

68 

95 

7 

104 

130 

9 

33 

63 

3 

69 

96 

7 

104 7 

131 

5 

34 

64 

1 

70 

97 

7 




35 

65 

0 

71 

98 

7 





1 pt Pb(NOj) flissohes m pts cold H20 
(Mitschcrlich ) 

1 pt Pb(N03)2 dissolves in 1 989 pts H 2 O at 17 o 
and forms a liquid of 1 3978 sp gr (Karsten ) 

1 pt Pb(N 03)2 dissolves in 1 707 pts H 2 O at 22 3 
m 1 585 pts H O at 24 7 (Kopp ) 

Sol in 1 87 pis IT 0 at 17 5 (Schiff A 109 326) 
100 pts Pb(N08)2+Aq sat at 102 2® contain 52 5 
pf w f\Tn A 100 pt HiO dissolve 110 526 pts 
P \ _ ® (Cnffiths) 

■* cold H 2 O and much less hot H 2 O 

(Wittstein ) 

100 pts boiling H 2 O dissolve 13 pts Pb(N03)2 
(Ure s Diet ) 

100 pts Pb(N03)2+Aq sat at 19-20° con- 
tain 35 80 pts salt (v Hauer, W A B 63, 2 
221 ) 

1 pt dissolves 

at 0° 10° 25° 45° 65° 85° 100° 

in 2 58 2 07 1 65 1 25 0 99 0 83 0 72 pts H2O 

(Kremers, Pogg 92 497 ) 


1 1 Pb(N03)2-fAq sat at 15° contams 
461 49 g Pb(N03)2 and 928 58 g H2O. and 
has sp gr 1 39 (Michel and Krafft, A ch 
(3) 41 471 ) 


(Mulder, Scheik Verhandel 1864 66 ) 


100 g H2O dissolve 52 76 g Pb(N03)2 at 
17° (Euler, Z phys Ch 1904, 49 315 ) 
Solubility of Pb(N03)a m H2O at 20° = 
1 52 g mol per 1 Sp gr of sat solution = 
1 419 (Fedotieff, Z anorg 1911, 73 178 ) 
Sat Pb(N03)2+A.q at 0° contains 26 7% 
Pb(N03)2, at 18°, 29 1% Pb(N03)o (Mylius, 
Z anorg 1912, 74 411 ) 


Sp gr of Pb(N03) H-Aq at 19 5° 


PbC^Oa) 

Sp gr 

% 

Pb(N03)2 

Sp gr 

5 

1 045 

25 

1 266 

10 

1 093 

30 

1 334 

15 

1 144 

35 

1 414 

20 

1 203 




(Kremers, calculated by Gerlach, Z anal 8 
286) 
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NITEATE, LEAD 


Sp gr of Pb(N03)2+Aqat 17 5° 


Pb(^03)2 

Sp gr 

Pb(*§03)2 

Sp gr 

5 

1 044 

25 

1 263 

10 

1 092 

30 

1 333 

15 

1 144 

35 

1 409 

20 

1 200 

sat sol 

1 433 


(Gerlach, Z anal 27 283 ) 


Sp gr of Pb(N03)2+Aq sat at 8° = 1372 
(Anthon ) 


Sp gr of Pb(NQ3)2+Aq at 17 5° 


Pb(^03)2 

Sp gr 

Pb(^08)s 

Sp gr 

1 

1 0080 

20 

1 1902 

2 

1 0163 

21 

1 2016 

3 

1 0247 

22 

1 2132 

4 

1 0331 

23 

1 2251 

5 

1 0416 

24 

1 2372 

6 

1 0502 

25 

1 2495 

7 

1 0591 

26 

1 2620 

8 

1 0682 

27 

1 2747 

9 

1 0775 

28 

1 2876 

10 

1 0869 

29 

1 3907 

11 

1 0963 

30 

1 3140 

12 

1 1059 

31 

1 3276 

13 

1 1157 

32 

1 3416 

14 

1 1257 

33 

1 3558 

15 

1 1359 

34 

1 3702 

16 

1 1463 

35 

1 3848 

17 

1 1569 

36 

1 3996 

18 

1 1677 

37 

1 4146 

19 

1 1788 




(Schiff, calculated by Gerlach, Z anal 8 
286) 


Sp 

gr of Pb(N08)2-|-Aq at t° 


% PbCNOa) 

Sp gr 

14 

5 

1 0451 

14 

10 

1 0939 

14 5 

15 

1 1468 

14 3 

20 

1 2045 

15 

25 

1 2678 

15 

32 28 

1 3716 


(Long, W Ann 1880, 11 40 ) 


Sp gr of Pb(N08)2+Aq at room temp 
contammg 

17 93 32 22% Pb(N08)2 

1 1786 1 3619 

(Wagner, W Ann 1883, 18 267 ) 


Sp gr of Pb(N03)2+Aq at 25° 


Concentration of 
Pb(NOd )2 + 4q 

Sp gr 

1-normal 

1 1380 

V 2 - “ 

1 0699 

Vr- “ 

1 0351 

Vs” “ 

1 0175 

(Wagner, Z phys 

Ch 1890, 6 36 ) 


Pb(N03)2H-Aq containing 15 93% Pb(N08)j 
has sp gr 20/°20° = 1 1558 
Pb(NOs)2+Aq contammg 30 57% Pb(N08)2 
has sp gr 20°/20° = 1 3436 
Pb(N08)2+Aq contammg 30 69% Pb(N08)a 
hassp gr 20720° = ! 3465 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 279 ) 

Sat Pb(N03)2+Aq boils at 103 5° (Kjem 
ers ) 

Sat Pb(NOs)2+Aq boils at 102 2°, and 
contams 140 pts Pb(N08)2 to 100 pts H2O 
(Griffiths ) 

Sat Pb(N03)2 4-Aq boils at 103 5° (Ger 
lach, Z anal 26 427 ) 


B-pt of Pb(N03)2“f-Aq contammg pts 
Pb(N08)2 to 100 pts H2O, according to 
Gerlach (Z anal 26 449) 


B-pt 

Pb(NOs )2 

B -pt 

Pts 

Pb(N03) 

100 5° 

11 

102 5° 

87 

101 

26 

103 

111 

101 5 

44 

103 5 

137 

102 

65 




Insol m cone HNOs+Aq 
Solubility of Pb(N08)2-|-Ba(N03)2 
See under Ba(N 03)2 
Solub±ty of Pb(N03)2+€u(N03)2 
See under Cu(N 03)2 

Sol m sat KNOs+Aq without pptn , 100 
pts H2O at 18 75° dissolving 114 pts mixed 
salt, viz 84 1 pts Pb(N03)2 and 29 9 pts 
KNO3 (Karst en ) 

100 pts HjO dissolve 119 6 pts Pb(N03)2 
and 67 1 pts KNO3 at 21 2° (Rudorff, B 6 
484) 

100 g H2O dissolve 95 39 g Pb(N03)2 and 
61 05 g KNO3 at 20° (Le Blanc and Noyes 
Z phys Ch 1890, 6 386 ) 

Sol m sat NaNOs+Aq without pi)tn , 100 
pts H O at 18 75° dissolving 121 9 pts mixed 
salt, VIZ 87 8 pts Pb(N03)2 and 34 1 pts 
NaNOs (Karsten ) 


Solubility of Pb(N08)2+NaN03 


Solid phase=Pb(N03)2 


t® of saturation 

NiNOi 

Pl)(NOi) 

32 

34 42 

19 69 

35 5 

34 15 

20 33 

39 5 

33 71 

21 35 

44 

33 35 

22 19 

49 1 

32 94 

23 15 

55 

32 60 

23 93 

58 

32 47 

24 24 

62 

32 33 

24 57 

65 

32 14 

24 89 



NITE4lTE, nitrite, lead, basic 
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Solubibty of Pb(N 03 ) 2 +NaN 03 — Continued 


Solid phsLse = NaN08 


t° 0 ^ saturation 

% NaN03 

% Pb(N03)2 

21 

40 97 

13 62 

26 5 

42 04 

13 38 

31 

43 18 

12 88 

38 8 

44 63 

12 78 

41 

46 11 

12 94 

44 25 

46 03 

12 45 

51 

47 28 

12 50 

68 

49 03 

11 76 

64 

49 92 

11 56 


(Isaac, Chem Soc 1908, 93 398 ) 


Also sol in KNOs+NaNOa+Aq 
100 pts sat Pb(N 03 ) 2 +Sr(N 03 ) 2 +Aq 
contain 45 98 pts of the two salts at 19 20° 
*(v Hauer, J pr 98 137 ) 


Solubility of Pb(N08)2+Sr(N03)2 ab 25° 


G per 100 cc j 

Mol per cent in solid phase 

Pb(N03)2 

Sr(N03)2 

Pb(N03) 

Sr(N03)2 

46 31 

0 

100 

0 

60 47 

4 56 

99 05 

0 95 

63 92 

8 14 

98 11 

1 89 

45 34 

17 81 

97 02 

2 98 

44 48 

18 74 

96 06 

3 94 

25 23 

35 03 

83 84 

16 16 

19 13 

37 54 

32 88 

67 12 

0 

71 04 

0 

100 


(Fock, Z Kryst Mm 1897, 28 365 ) 


Very easily sol in liquid NHs (Franklin, 
Am Ch J 1898, 20 828 ) 

100 pts ileohol ol 0 9282 sp gi dissolve 
at 4° 8° 22° 40° 50° 

4 96 5 82 8 77 12 8 14 9 pts Pb(N 03)2 
(Gciaulin, A ch (4), 5 129 ) 


100 pts absolute methyl alcohol dissolve 
1 37 pts at 20 5° 

100 pts absolute ethyl alcohol dissolve 0 04 
pt at 20 5° (de Bruyn Z phys Ch 10 
783 ) 

Very si sol in acetone (Krug and M’El 
roy, J Anal Ch 6 184 ) 

Insol m cold, si sol in hot CS 2 (Arctow 
ski, Z anoig 1894, 6 257 ) 

Insol in benzomtrile (Naumann, B 1914, 
47 1370) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Mol weight determmed in pyridine (Wer- 
ner, Z anorg 1897, 16 21 ) 


Solubihty of Pb(N08)2 m pyndine at t° 


t® 

G Pb(lS03)2 
per 100 g 
C 5 H 6 N 

Solid phase 

—19 4 

2 93 

Pb(NO,)j, 4C6 HsN 

—14 5 

2 14 

(( 

—10 

1 90 

n 

0 

3 54 

It 

5 4 

3 93 

it 

8 7 

5 39 

it 

14 72 

6 13 

it 

19 97 

6 78 

It 

24 75 

8 56 

tf 

30 03 

10 98 

ti 

34 97 

13 20 

it 

40 03 

16 94 

it 

45 

22 03 

tt 

49 97 

29 37 

Cl 

51 tr pt 
69 52 

36 70 

“+Pb(NO,)2, SCJECsN 
PbCNOs)^, SCsHjN 

70 

47 29 

tt 

80 

61 60 

tt 

89 93 

90 21 

tt 

94 94 

128 06 

ft 

96 tr pt 
99 89 

143 36 

“+Pb(N08)2, 2CjHtN 
Pb(NOs)2, 2C5H,N 

104 90 

152 

tt 

109 90 

163 80 

(t 


(Walton and Judd, J Am Chem Soc 1911, 
33 1036 ) 


Lead mercurous mtrate, 2PbO, 2HgoO, 3 N 2 O 6 
Decomp by H 2 O Sol m warm dil HNOs, 
or Hg (N 03 ) 2 +Aq without decomp (Stad- 
eler, A 87 129) 

Lead silver mtrate, Pb(N 03 ) 2 , 2 AgN 03 
Sol m H 2 O (Sturenberg, Pogg 74 115 ) 

Lead silver mtrate iodide, Pb(N 03 ) 2 , SAgNOs, 
4AgI 

Decomp by H 0 (Sturenbei g ) 
Pb(N 03 ) 2 , 2 VgN 03 , 2AgI Decomp by 
HO (Stuienbeig) 

Lead mtrate nitrite, basic, 4PbO, N 2 O 6 , N Oa 
-f2H O=Pb(0n)NO3, Pb(OH)N() 

SI sol m cold, easily in hot H 2 O Sol m 
80 pts H 2 () it 2 ^° (Che vn nil), 85 pts at oid 
temp (Bromcis, A 72 3S), 10 6 pts at 100° 
(Chcvieiiil) 


+2H2O 

Solubility in acetic acid 


Noun ilil\ 
of ju id 

Pi)( ) ])( 1 
IOOk it 

solllt K U 

Noniiiililv 
of ar id 

u 1 1^0 pi t 

100 (( It 

solul K ll 

0 

0 601 

0 25 

5 450 

0 05 

1 323 

0 50 

9 690 

0 10 

2 185 

0 75 

15 874 


(Chilesotti, Att Acad Lmc 1908, (6) 17, II 
475) 
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NITRATE, LEAD, PHOSPHATE 


Formula is 3Pb(0H)N08, 5Pb(0H)N02+ 
H2O (v Lorenz, W A B 84, 2 1133 ) 
-f-3H20 (v Lorenz ) 

4PbO, N2O6, 3N2O8+4H2O Sol m H2O 
(Bromeis ) 

6PbO, N2O6, 2N208+32/8H20=Pb(0H)N03, 
2Pb(0H)N02+V3H20 (v Lorenz) 

6PbO, 2N2O5, NaOa + 3V3H2O = 
2Pb(0H)N03, Pb(0H)N02+V3H20 (v 
Lorenz ) 

7PbO, N2O3, N2O6+3H2O Less sol in 
H2O than 4PbO, N2O8, N20a+2H20, sol in 
cold cone HNOs+Aq (Pebgot, A 39 338 ) 
SPbO, N2O5, 3N208+4V3H20=Pb(0H)N08, 
3Pb(0H)N02+V3H20 (V Lorenz) 
lOPbO, NaOfi, 4N208+5H20-Pb(0H)N08, 
4Pb(0H)N02 (v Lorenz ) 

12PbO, N2O5, 5N203+6H20-Pb(0H)N08, 
5Pb(0H)N02 (v Lorenz ) 

10PbO,§N2O6, 2N208+4H20=Pb(0H)N08, 
2Pb(0H)NO2, 2Pb0+3^H20 (v Lorenz ) 
14PbO, N2O6, 3N208+6H20=Pb(0H)N03, 
3Pb(0H)N02, 3Pb0+H20 (Bromeis) 
14PbO, 3N2O5, N208+6H20 = 
3Pb(0H)N08, Pb(0H)N02, 3Pb0+H20 
(Bromeis ) 

16PbO, 2N2O6, 3N2O3+6H2O = 
4Pb(0H)N08, 6Pb(0H)N02, 5PbO, Pb(OH)2 1 
(v Lorenz ) 

16PbO, 3N2O5, SNsOa +10HJO = 
3Pb(OH)NOs, 5Pb(0H)N08+Hs0 (v 
Lorenz ) 

26PbO, eNiOs, 7N203+21H20« 
6Pb(0H)N03, 7Pb(0H)N02-l-4H20 (v 
Lorenz ) 

Lead nitrate phosphate, Pb(N03)2, Pbs(P04)2 
-b2H20 

Completely insol mcoldH20 Decomp by 
boihng H2O mto its constituents Sol in a 
httle cone HNOs+Aq without decomp 
( Gerhard t, A 72 83 ) 

Lead nitrate phosphite, Pb(N03)2, PbHPOa 
Decomp by H2O Sol in Pb(N03)2+Aq 
Pb(N08)2-|-Aq (33 3 g per litre) dissolves 1 
g salt at 15® If less than 31 g per litre of 
Pb(NOs)2 are present the salt is decomp 
(Amat, A ch (6) 24 317 ) 

Lead mtrate potassium mtnte, Pb(N03)2, 
2KNO2+H2O 

Difficultly sol in H2O (Lang, J B 1862 
102) 

SPbO, 3K2O, 4N2O3, 2N2O5+3H2O Sol 
m H2O (Hayes, Sill Am J (2) 31 226 ) 

Lithium mtrate, L1NO3 

Very deliquescent, and sol in H2O 
100 pts II2O dissolve 
at 0® 20® 40® 70® 100® 110® 

48 3 75 7 169 4 196 1 227 3 256 4 pts LiNOs 
(Kremers, Pogg 99 47 ) 


Forms supersaturated solutions with e e, 
which crystallize when temp is lowerec fco 
+1® (Kremers, Pogg 92 520 ) 

Sat solution boils at over 200® (Krem s, 
Pogg 99 43 ) 

1 pt L1NO3 dissolves in 200 pts HIS 3 
(Schultz, Zeit Ch (2) 6 531 ) 

100 pts of the sat solution contain at 

64 2° 70 9® 

64 9 66 1 pts anhydrous salt 

(Donnan and. Burt, Chem Soc 1903, 5 
339 ) 

See +/4H2O, and 3H2O 


Sp 

gr of LiNOs+Aq at 19 5® contam g 

pts LiNOs in 100 pts H2O 


12 7 

14 2 

26 4 41 8 pts 

LiN ,, 

1069 

1077 

1 134 1 197 


54 8 

57 5 

77 4 79 4 pts 

LiN , 

1245 

1255 

1 315 1 319 



(Kremers, Pogg 114 45 ) 



Sp gr of LiNOs+Aq 



g LiNOs in 1000 g 
of solution 

Sp gr 16/16« 

0 

1 000000 

4 8526 

1 002469 

10 9128 

1 0055495 

17 9016 

1 009113 

(Dijken, Z phys 

Ch 1897, 24 109 ) 


Sp gr 20®/4® of a normal solution of LiN( 
= 1 03803, of a 0 5-normal solution - 1 0183 
(Haigh, J Am Chem Soc 1912, 34 1151 ) 
Very easily sol in liquid NH3 (Frankli 
Am Ch J 1898, 20 828 ) 

Sol m strong alcohol 
Sol m acetone (Eidmann, C C 189 
II 1014, Naumann, B 1904, 37 4328 ) 
Solubility in acetone =0 343 g mol per 
at 18® (Roshdestwensky and McBrid 
Chem Soc 1911, 99 2140 ) 

Insol in benzonitnle (Naumann, I 
1914,47 1370) 

Difficultly sol in ethyl acetate (Nai 
mann, B 1910, 43 314 ) 

+ ^H20 Solubility in H2O 

100 pts of the sat solution contain at 

43 6° 50 5° 55 0® 60 0® 

60 8 61 3 63 0 63 6 pts anhydrous sah 

61 1® IS the temp at which LiNOs+ J^H2< 
goes over mto LiNOs (Donnan and Burl 
Chem Soc 1903, 83 339 ) 




NITRATE, MAGNESIUM 
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+3H2O 


Solubility in H 2 O 


100 pts of the sat 
anhydrous salt at t° 

solution contam pts 

t 

1 Pts anhydrous salt 

0 10 

34 

8 

10 50 

37 

9 

12 10 

38 

2 

13 75 

39 

3 

19 05 

40 

4 

22 10 

42 

9 

27 55 

47 

3 

29 47 

53 

67 

29 78 

55 

09 

29 87 

56 

42 

29 86 

56 

68 

29 64 

57 

48 

29 55 

58 

03 


Mpt of L1NO3+3H2O IS 29 88° 


(Donnan and Burt, Chem Soc 1903, 
83 337) 


Magnesium mtrate, basic, Mg8N208 
Insol in H 2 O and alcohol Sol in acids 
(Chodnew, A 71 241 ) 

+ 5 H 2 O Decomp by H 0 (Didier, C R 
1896, 122 936 ) 


Magnesium mtrate, Mg(N 03 )o 
Anhydrous Dehquescent 

Sol m 1 pt H2O at 15 6® Sol in 4 pts abs alcohol 
at 15 6 and 2 pts at boiling temp More sol in alcohol 
of 0 817 sp gr than in that of 0 900 (Kirwan ) 

Sol in 0 3458 pt strong alcohol at 82 5® (Wenzel ) 
Sol in 10 pts strong alcohol at 15® (Bergmann ) 
Sol in 9 pts staong alcohol on heating (Bergmann ) 


Solubility m H 2 O in presence of the an- 
hydrous salt 
Sat solution contains at 

o 77 50 gyo 

63 14 65 67 67 55% Mg(N08)2 

(Funk, Z anorg 1899, 20 396 ) 

See +6, and 9 H 2 O 


Sp gr of Mg(NO02+Aq at 14° 


% Mg(N03)2 
6 H 2 O 

&P gr 

1 % Mg(N03)2 
6 H 2 O 

Sp gr 

1 

1 0034 

30 

1 1347 

5 

1 0202 

35 

1 1649 

10 

1 0418 

40 

1 1909 

15 

1 0639 

45 

1 2176 

20 

1 0869 

49 

1 2397 

25 

1 1103 




(Oudemans, Z anal 7 419 ) 


Sp gr of Mg(N 03 ) 2 +Aq at 21° 



Sp grj 

%Mg^NO,).l 

Sp gr 



28 

1 1216 




1 1312 


1 0239 

32 

1 1410 



34 

1 1508 



36 

1 1608 



38 

1 1709 



40 

1 1811 



42 

1 1914 



44 

1 2019 

20 

1 0843 

46 

1 2124 

22 


48 

1 2231 

24 

26 

^3 

50 

1 2340 


(Schiff, calculated by Gerlach, Z anal 8 
286) 


Sp gr of Mg(N 03)2 4'Aq at 18° 


%Mg(N08)2 

Sp gr 

% Mg(N08)2 

Sp gr 

5 

1 0378 

15 

1 1181 

10 

1 0763 

17 

1 1372 


(Kohlrausch, W Ann 1879 1 ) 


Sp gr of Mg(NOs) 2 +Aq at room temp 
containmg 

18 62 34 19 39 77% Mg(NOs)2 

1 1025 1 2000 1 4298 

(Wagner, W Ann 1883, 18 273 ) 


Sp gr of Mg(NOs) 2 -f-Aq at 25° 


Concentration of 
Mg(Nr03)2-fAq 

Sp gr 

l-normal 

1 0512 

V2- “ 

1 0259 


1 0130 

Vs- “ 

1 0066 


(Wagner, Z phys Ch 1890, 6 38 ) 


Sp gr of solution sat at 18° = 1 384, con 
tainmg 43 1% Mg (NO 3) 2 (Mylius, B 1897 j 
30 1718) 


Sp gr of Mg(N 03 ) +Aq 


Mg(N03)2 g in 1000 g 
of aolutiou 

Sp gr 1(>®/1()° 

0 

1 000000 

0 8099 

1 000660 

1 6621 

1 001253 

3 3398 

1 002539 

7 4410 

1 005523 

15 161 

1 011151 

29 356 

1 021580 

58 353 

1 043329 

81 025 

1 060773 


(Dijken, Z phys Ch 1897,24 107) 








674 


NITRATE, MAGNESIUM NEODYMIUM 


Sp gr of Mg(N03)2+Aq at 20 
p = per cent strength of solution, d = ob- 
served density, w = volume concentration m 
/pd \ 
gramspercc (];oO = w 1 


p 

d 

w 

35 02 

1 3110 

0 46695 ' 

31 15 

1 2655 

0 39420 

25 03 

1 2057 

0 30172 

19 55 

1 1551 

0 22585 

13 43 

1 1028 

0 14815 

10 09 

1 0753 

0 10850 

6 650 

1 0480 

0 06968 1 

4 672 

1 0330 

0 04826 

4 001 

1 0276 

0 04112 

1 372 

1 0085 

0 01383 


(Barnes J phys Chem 1898, 2 545 ) 


Sp gr of Mg(N08)2+Aq at 20° contaimng 
M g mols of salt per liter 
M 0 02 0 05 0 10 0 15 

Sp gr 1 00224 1 005626 1 011118 1 016557 

M 0 20 0 50 100 1274 

Sp gr 1 022026 1 054804 1 107865 1 136615 
(Jones and Pearce, Am Ch J 1907, 38 707 ) 

Less sol m Ca(N08)2+Aq than m H2O 
(Dijonval ) 

Very easily sol m liquid NH3 (Franklm, 
Am Ch J 1898, 20 828 ) 

+2H2O Mpt 127° (Wasiljew, C C 
1909,11 1966) 

+4H2O Mpt 46 5° (W) 

-i-6H20 Dehquescent Sol m H2O and 
alcohol Sol in 0 5 pt cold H2O, and 9 pts 
cold alcohol of 0 84 sp gr , very si sol in 
abs alcohol (Graham ) 

Melts in its crystal H2O at 90°, and the re- 
sulting hquid boils at 143 4° (Ordway, Sill 
Am J (2) 27 14 ) 

Solubility in H2O 
Sat solution contains at 
—18° —4 5° 0° 18° 

38 03 39 50 39 96 42 33% Mg(NOs)2, 

40° 80° 90° (mpt ) 

45 87 53 69 57 81% Mg(N03)2 

(Funk, Z anorg 1899, 20 395 ) 

-f 9H2O Solubihty in H2O 
Sat solution contains at 
—23° —20 5° —18° 

35 44 36 19 38 03% Mg(N03)2 

Cryohydrate is formed at — ^29° (Funk, 
Z anorg 1899, 20 398 ) 

Magnesium neodymium mtrate, 3Mg(N08)2, 
2Nd(N03)8+24H20 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contams 97 7 g hydrous salt at 16° 
(Jantsch, Z anorg 1912, 76 303 ) 


Magnesium praseodymium mtrate, 
3Mg(N08)2, 2Pr(N08)84-24H20 
1 1 sat solution m HNOa+Aq (sp r 
1 326) contains 7 70 g hydrous salt at 1 " 
(Jantsch ) 

Magnesium samarium mtrate, 3Mg(NO 2 
Sm(N0s)8+24H20 
(Demargay, C R 1900, 130 1187 ) 

1 1 sat solution m HNOs+Aq (sp r 
1 325) contains 24 55 g hydrous salt at ] ® 
(Jantsch ) 

Magnesium thorium mtrate, MgTh(N08) {- 
H2O 

Hydroscopic, sol m HNOa (Meyer, 5 
anorg 1901, 27 385 ) 

Magnesium mtrate ammoma, Mg(NO sj 
GNHa 

SI sol m liquid NHs (Frankhn, J 1 
Chem Soc 1913, 36 1469 ) 

Manganous mtrate, basic, 2MnO, N2O h 

3H2O 

Sol m H2O (Gorgeu ) 

Manganous mtrate, Mn(NOs)2 
Dehquescent Easily sol in H2O a c 
alcohol 

jS66 d"3, and 6H2O 


Sp gr of Mn(N03)2+Aq at 8° 


% Mn(N03)2 
+6H2O 

Sp gr 

% Mn(N03)2 
+6H2O 

Sp g] 

5 

1 0253 

45 

1 27( 

10 

1 0517 

50 

1 30i 

15 

1 0792 

55 

1 34^ 

20 

1 1078 

60 

1 38f 

25 

1 1137 

65 

1 42^ 

30 

1 1688 

70 

1 47S 

35 

1 2012 

71 

1 48] 

40 

1 2352 




(Oudemans, Z anal 7 421 ) 


Sp gr of aqueous solutions contaimng 
10 20 30 % Mn(N03)2-l-6H2 

6 237 12 474 18 711% Mn(N08)2, 

1 052 1 107 1 165 

40 50 60 % Mn(N03) -f~6H 1 

24 948 31 185 37 422% Mn(N03)2, 

1 230 1 302 1 381 

70 80 %Mn(N03)2+6H20 

43 659 49 896% Mn(N03)2 
1 466 1 558 

(Gerlach, Z anal 28 477 ) 

Sp gr of Mn(NOs)2-hAq at room ten 
contaimng 

18 309 29 602 49 309% Mn(N03)2 

1 1482 1 3227 1 5056 

(Wagner, W Ann 1883, 18 271 ) 
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Sp gr of Mn(N 03 )‘>+Aq at 25° 


Concentration of 
Mn(N 03 ) 2 -|-Aq 

Sp gr 

l-normal 

1 0690 

Vsr- “ 

1 0349 

V4- “ 

1 0174 

Vs- “ 

1 0093 


(Wagner, Z phys Ch 1890, 5 39 ) 


Sol in liquid NHg (Guntz, Bull Soc 
1909, (4) 6 1006 ) 

sol in liquid NHa (Franklin, Am 
Oh J 1898, 20 828 ) 

+H 2 O Deliquescent (Guntz, Bull Soc 
1909 (4) 6 1005 ) 

+ 3 H 2 O From solution in HNO3 (Schultz- 
Sellack, Zeit Ch 1870 646 ) 

Solubility in H 2 O 
Sat solution contains at 
27° 29° 30° 34° 35 5° mpt 

65 66 66 99 67 38 71 31 76 82% Mn(N03)2 
(Funk, Z anorg 1899, 20 403 ) 

-f-6H20 Melts in its crystal H 2 O at 25 8° 
and boils at 129 4° (Ordway ) 

Solubility in H 2 O 
Sat solution contains at 

^29® ^26° 21° '16° 5° 

42 29 43 15 44 30 45 52 48 88% Mn(N03)2, 

0° +11° 18° 25 8° mpt 

50 49 54 50 57 33 62 37% Mn(N03)2 

Cryohydrate is formed at — 36° (Fimk, 

Z anorg 1899, 20 403 ) 

Manganous neodymium mtrate, 3 Mn(N 03 ) 2 , 
2Nd(N08)3+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contains 296 g hydrous salt at 16° 
(Jantsch, Z anorg 1912, 76 303 ) 

Manganous praseodymium mtrate, 

3Mn(N03)2, 2Pr(N03)3+24H20 
1 1 sat solution m HNOa+Aq (sp gr 
1 325) contains 23 4 g hydrous salt at 16° 
(Jantsch ) 

Manganous samanum mtrate, 3 Mn(N 03 ) 2 , 
2Sm(N03)8+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contains 50 04 g hydrous salt at 16° 
(Jantsch ) 

Manganous thorium mtrate, MnTh(N 03 )c+ 
8 H 2 O 

Ppt (Meyer, Z anorg 1901, 27 388 ) 

Manganous mtrate cupric oxide, Mn(NOs) 2 , 
aCuO+SHsO 

Ppt (Mailhe, C R 1902, 134 234 ) 


Manganous mtrate hydrazme, Mn(N03)2, 
2 N 0 H 4 

Not decomp by H 2 O (Franzen, Z anorg 

1908, 60 286 ) 

Mercurous mtrate, basic, 2Hg20, N 2 O 5 + 
H 2 O 

Ppt Decomp by boilmg with H 2 O 
(Marignac, A ch (3) 27 332 ) 

Slowly sol in cold, rapidly m hot HCl+Aq, 
insol m NH4CI, and NH 4 N 08 +Aq 

+IOH 2 O Slowly sol m normal HNOs 
(Reuss, Dissert 1886 ) 

4 Hg 20 , 3 N 2 O 5 +H 2 O Sol in a small quan- 
tity of H 2 O, decomp by a large amt of H 2 O 
or by warm H 2 O (Rose, Pogg 83 154 ) 

Is BHgO, 2 N 2 O 6 +H 2 O accordmg to Ger- 
hardt 

+ 5 H 2 O (Reuss, Dissert 1886 ) 

5Hg20, 3 N 2 O 6 + 2 H 2 O (Mangnac) Is 
2Hg20, N 2 O 6 +H 2 O (Lefort, A 66 247) 
Sol m boihng, less sol in cold H 2 O (Mang- 
nac, I c ) 

+ 4 H 2 O, and + 6 H 2 O (Reuss, Dissert 
1886 ) 

8 Hg 20 , SNgOfi+SHaO, and +IIH 2 O 
(Reuss ) 

llHgaO, 6 N 2 O 5 + 25 H 2 O rReuss ) 

16Hg20, 9 N 2 O 6 + 19 H 2 O, + 23 H 2 O, and 
+ 3 IH 2 O (Reuss ) • 

3 Hg 20 ,N 2 06 + 2 H 20 (Cox,Z anorg 1904, 
40 177) 

Mercurous mtrate, HgNOs 
Very sol in hquid NH 3 (Frankhn, Am 
Ch J 1898, 20 829 ) 

Fairly sol m boiling CS 2 (Arctowski, Z 
anorg 1894, 6 257 ) 

SI sol in benzonitrile TNaumann, B 

1914,47 1369 ) 

Sol in methylamine (Franl lin, J Am 
Chem Soc 1906, 28 1419 ) 

+H 2 O Completely sol in a little warm 
H 2 O, but decomp by more H 2 O Completely 
sol as acid salt in H 2 O containing HNO3 
(Mangnac, A ch (3) 27 332 ) 

Sol m methyl acetate (Naumann, B 

1909, 42 3790 ) 

+IV 4 H 2 O, +lViH 20 , +IV 2 HO, etc 
(Reuss, Dissert 1896 ) 

Mercuric mtrate, basic, 6 HgO, N^Os C^) 

Insol in hot H 2 O ( K xne ) 

3HgO, NaOfi+HaO D(comp to oxide by 
washing with cold H O Sol in dil HNO3 + 
Aq (Millon, A ch (3) 18 ^bl ) 

2 HgO, N2O5+H O SI deliquescent De- 
comp by H 2 O, sol in dil HN 03 +\q 
<'Millon ) , -r 1 

+ 2 H 2 O Decomp by cold H 0 Deli- 
quescent Sol m H 2 G containing HNO3 
(Mangnac ) 

+ 3 H 2 O (Ditte, J B 1854 366 ) 

Mercunc mtrate, Hg(N 03)2 
Very sol m liquid NH3 (Franklin, Am 
Ch J 1898, 20 829 ) 
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Neither dissolved nor attacked by liquid 
NO 2 (Frank! and, Chem Soc 1901, 79 
1361) 

Sol m benzomtnle (Naumann, B 1914, 
47 1369) 

Sol m acetone (Naumann, B 1904, 37 
4328) 

Difficultly sol m ethyl acetate (Naumann, 
B 1910,43 314) 

Sol m methylal (Eidmann, C C 1899 
II, 1014 ) 

Dehquescent Very sol m a 
httle H 2 O H 2 O precipitates basic salt from 
cone Hg(N08) 4"Aq Insol in alcohol 
Decomp by ether (MiUon ) 

+H 2 O Extraordmanly sol m H 2 O 
(Cox, Z anorg 1904, 40 159 ) 

-1-^20 Melts at 6° m crystal H 2 O 
(Ditte ) 

Mercuromercunc nitrate, Hg20, 2HgO, N 2 O 6 
Boilmg H 2 O gradually dissolves out 
Hg 2 (N 03 ) 2 , and leaves residue of HgO and 
Hg (Brooks, Pogg 66 63 ) 

2Hg20, HgO, N 2 O 6 +H 2 O (Rdy, Chem 
Soc 1905, 87 175 ) 

HgaO, 2HgO, N 2 O 6 +H 2 O (R^y ) 

Mercurous hydrogen mtrate, 4HgNOg, HNOs 
-f-SHaO 

(Reuss, Dissert 1886 ) 

tegNOa, 3 HNO 8 + 26 H 2 O (Reuss ) 

Mercunc silver nitrate, Hg(N08)2, 2AgN08 
Easily sol in H 2 O without decomp (Ber- 
zelius ) 

Mercurous strontium mtrate, 2SrO, 2Hg20, 
3 N 2 O 5 

Decomp by H 2 O Much more sol in H 2 O 
than the correspondmg Ba compound 
Readilv sol m warm dil HNOg-fAq or 
Hga ( NO s; 2 + Aq without decomposition 
(Stadeler, A 87 131 ) 

Mercurous thallous mtrate, HgNOs, TlNOs 
Miscible with H 2 O (Retgers, N Jahrb 
Miner, 1896 II, 183 ) 

Mercunc mtrate bromide, Hg(N08)2, HgBra 
(Morse, Z phys Ch 1902, 41 733 ) 

Mercunc mtrate cadrmum oxide, Hg(N08)2, 
Cd0+2H20 

Ppt (Mailhe, Bull Soc 1901, (3) 26 788 ) 
+ 3 H 2 O Decomp by H 2 O (Mailhe ) 

Mercunc mtrate cobaltous oxide, Hg(N 03 ) 2 , 
C 0 O+ 3 H 2 O 

Ppt (Mailhe, C R 1901, 132 1275 ) 
4 - 4 H 2 O Decomp by H 2 O (Mailhe, A 
ch 1902, (7) 27 369 ) 


Mercunc mtrate cupnc oxide, Hg(N08) 
CUO+ 2 H 2 O, ancf 4-4H20 
(Madhe, Bull Soc 1901, (3) 26 791 ) 
-I- 5 H 2 O Decomp by HaO (Mailhe, I 
ch 1902, (7) 27 365 ) 

Mercunc mtrate cyamde, Hg(N08)2, 
Hg(CN)a 

Very sol in HaO Very sol m methyl a 
cohol and solution is not decomp at bp 
Ethyl alcohol apparently decomp it (Prui 
sia, Gazz ch it 1898, 28 (2) 115 ) 

Mercurous mtrate hydrazme, 2 HgN 03 , NaH 
Decomp by HaO Stable m dil HNOs 
Aq solution (Hofmann and Marburg, 1 
1899, 306 215 ) 

Ppt , very imstable (Hofmann, B 189' 
30 2021 ) 

Hg(N 08 ) 2 , N 2 H 4 Sol in dll HCl ar 
HNOs (Hofmann and Marburg, A 189' 
306 216 ) 

Ppt , sol m acids, decomp by alkal 
(Hofmann, B 1897, 30 2021 ) 

Mercunc mtrate iodide, Hg(N08)2, 2Hgl2 
Decomp by long boiling with HaO (Rii 
gel, Jahrb Pharm 11 396 ) 

2Hg(N08)2, 3HgIa Easily decomp b 
HaO , less ea^y by alcohol or ether (Riegel 
Hg(N08)2, Hgla Decomp very quick! 
by HNOs+Aq or alcohol of 0 814 sp g 
(SouviUe, J Pharm 26 474 ) 

Mercunc mtrate manganous oxide, Hg(N 03 ) 
Mn0+2H20 

Decomp by HaO (Mailhe, Bull So 
1901, (3) 26 790 ) 

-f 3 H 2 O (Mailhe ) 

+ 4 H 2 O (Mailhe, A ch 1902, (7) 2< 
370) 


Mercunc mtrate mckel oxide, Hg(N 03 ) 2 , Nr 
-|-2HaO 

(Mailhe, Bull Soc 1901, (I) 26 788 ) 
+ 4 H 2 O Decomp by HaO (Mailhe, J- 
ch 1902, (7) 27 3b9 ) 

Mercurous mtrate phosphate, HgNOs, 
Hg3P04-f H O 

InsoJ in HaO, but decomp by boiling tlicr 
with Insol in H 3 PO 4 + \q or alcohol Con 
pletely sol in hot NH 4 Cl-|-\q Decomp b 
cold KOH+Aq, and warm KaCOa-j-A^ 
(Wittstein ) 

2HgN08, HgoO, 5 Hg 3 P 04 +H 20 (Haac! 
A 262 192) 

Mercunc mtrate silver bromide, Hg(NOs) 
AgBr 

(Morse, Z phys Ch 1902, 41 733 ) 
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Mercuric nitrate silver cyanide, basic, 
Hg(OH)NOs, AgCN+2H20 
(Schmidt, Z anorg 1895, 9 431 ) 
Hg(0H)N03, aAgaO, 20AgCN+7H2O 
(Schmidt ) 


Mercuric mtrate silver iodide, Hg(N08)2, 
2AgI+34H20 ^ 

Decomp by H2O (Preuss, A 29 328 ) 

Mercunc nitrate sulphide, Hg(N08)2, 2HgS 
Very si sol m hot H2O Insol m HNO3+ 
Aq Decomp by hot H2SO4 or aqua regia, 
also by hot HCl+Aq (Barfoed, J pr 93 
230) 

Sol m aqua regia (Demg^s, Bull Soc 
1915, (4) 17 355 ) 

2Hg(N03)i5, HgO, 6HgS+12H20 Insol 
m H2O, and HNOs+Aq of 1 2 sp gr (Gramp, 
J pr (2) 14 299 ) 

Mercunc mtrate zmc oxide, Hg(N08)2, ZnO+ 
H2O 

Ppt Decomp by H2O (Mailhe, C R 
1901,132 1274) 

Molybdenum mtrate, M02O8, NaOs (?) 

Sol in dll HNOa+Aq (Berzehus ) 

M 0 O 2 , 2N2O6 (?) Sol in dll HNOs+Aq 
(Berzelius ) 

Neodymium mckel mtrate, 2Nd(N08)8, 
3Ni(N03)2+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contams 116 6 g hydrous salt at 16® 
(Jantsch, Z anorg 1912, 76 303 ) 

Neodymium rubidium mtrate, [Nd(N03)5]Rb2 
+4H2O 

Hydroscopic (Jantsch, Z anorg 1911, 
69 230 ) 

Neodymium zmc mtrate, 2Nd(N08)3, 
3Zn(N03)2+24H20 

1 1 sat solution in HNOs+Aq (sp gr 
1 325) contains 177 g hydrous salt at 16® 
(Jantsch ) 

Nickel mtrate, basic 
Insol m H2O (Proust ) 

SNiO, 2N2O6+5H2O Insol m cold or hot 
H 0 (Habermann, M 6 432 ) , , , 

5NiO, N2O6+4H2O Not decomp by boil- 
ing H2O (Rousseau and Tite, C R 114 
1184) 

Nickel mtrate, Ni(N08)2 
Solubility m HaO See +3, 6, and 9HsO 
Sp gr of aqueous solution at 17 5 contain- 
ing 

5 10 16 20 %Ni(NO,)a, 

1 0463 1 0903 1 1375 1 1936 

25 30 35 40 % NiCNOs)! 

1 2534 1 3193 1 3896 1 4667 

(Franz, J pr (2) 6 296 ) 


Sp gr of Ni(NOj)a+Aq containing g 
Ni(N 03 s (anhydrous) in 1000 g HjO at 
24 4° 

91 5g ( = mol >183274 5 369 460 5 649 
1 073 1 141 1 205 1 266 1 324 1 378 

(Gerlach, Z anal 28 468 ) 

Sp gr of Ni(N03)2+Aq at room temp 
containing 

16493 30 006 40 953% Ni(NO,)s 

1 1363 1 2776 1 3879 

(Wagner, W Ann 1883, 18 269 ) 


Sp gr of Ni(NOj)j+Aq at 25° 


Concentration of 
Ni(N08)2+Aq 

Sp gr 

1-normal 

1 0755 

V2- 

1 0381 


1 0192 

Vs- “ 

1 0096 

(Wagner, Z phys Ch 1890, 6 39 ) 


Sp gr at 20° of Ni(NO!)2+Aq containmg 
M g mols of salt per hter 
M 0 01 0 025 0 05 0 075 

Sp gr 1 001521 1 003882 1 007792 1 011541 

M 0 1 0 25 0 5 0 75 

Sp gr 1 015307 1 03837 1 07611 1 11310 

M 10 15 20 

Sp gr 1 14562 1 22134 1 29459 

(Jones and Pearce, Am Ch J 1907,38 720) 

Sol m hquid NHs (Guntz, Bull Soc 
1909 (4) 6 1008) ,, 

Moderately sol in hquid NHs (Fr ankl i n , 
Am Ch J 1898, 20 828 ) , ^ 

Solubihty m ^ycol=7 6% (de Comnck, 
C C 1906,11 1234) 

Insol in benzonitnle (Naumann, B 1914, 
47 1370) 

+3H2O Solubihty m H2O 
Sat solution contains at 
58° 60° 64° 70° 

6161 61 99 62 76 63 95% Ni(N03)2, 


90° 95° mpt 

70 16 77 12% Ni(N03)2 

(Funk, Z anorg 1899, 20 411 ) 


+6H2O Not dehquescent m dry air Sol 
m2pts cold H2O and in alcohol (Tupputi ) 
Mpt of Ni(N08)2+6H20=56 7° (Ord- 


way, Tilden, Chem Soc 46 409 ) 

Sat solution boils at 136 7° (Ordway 


Solubility m HaO 
Saf. solution contains at 


—21° 

—12 5® 

—10® 


89 94 

41 59 

42 11 

43 00 % Ni(NO,) 2, 

0® 

+20® 

41° 

56 7° mpt 

4432 

49 06 

55 22 

62 76% Ni(N03)2 


(Funk, Z anorg 1899, 20 410 ) 
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Sat solution of Ni(N0j)3+6H20 contains 
443% Ni(NOj )3 at 0°, and 48 7% Ni(N08)3 
at 18^ (Mylius,Z anorg 1912,74 411) 

Sp gr of Ni(]NOs)24-Aq contaimng in 1000 
g H2O at 244°, g Ni(N 03)2+6H20 
145 5 g ( = }^ niol ) 291 436 5 582 

1069 1128 1 179 1224 


727 5 873 1018 5 1164 

1264 1299 1329 1357 

( Gerlach, Z anal 28 468 ) 


Sol in NH40H-f'Aq 
Insol in absolute alcohol 
SI sol in acetone (Krug and M^Elroy ) 
Difficultly sol in methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

+9B[20 Solubihty m H2O 
Sat solution contains at 
—23° —21° —10 5° 

39 02 39 48 44 13% Ni(N03)2 

Cryohydrate is formed at — ^27° (Funk, 
Z anorg 1899, 20 411 ) 


w «^«c!eodyimum nitrate, 3Ni(N08)2, 
8)84“24H20 

solution m BITOa+Aq (sp gr 
tains 9 28 g hydrous salt at 16° 
v.vii, Z anorg 1912, 76 303 ) 


Nickel sattiatium mtrate, 3Ni(N05)2, 
2Sm(N08)8+24H20 

1 1 sat solution m HNOa+Aq (sp gr 
1 325) contains 29 11 g hydrous salt at 16° 
(Jantsch ) 

Nickel thonum mtrate, NiTh(N08)6+8H20 
Sol in HNOs+Aq (Meyer, Z anoig 
1901,27 387) 

Nickel uranyl mtrate, 10Ni(NO8)2, 
3(U02)(N03)2 

Sol in H2O and acids, insol in aq alkah 
(Lancien, C C 1912, 1 208 ) 

Nickel mtrate ammoma, Ni(N 03)2, 4NH34- 
2H2O 

Efflorescent Easily sol in cold H2O, 
^ecomp by boilmg Insol m alcohol 
(Erdmann, J pr 97 395, Ephraim, B 1913, 
46 3106 ) 

+IHH2O (Andr4, C R 106 936) 


Nickel mtrate hydrazme, Ni(N03)2, 3N2H 
Insol m H2O Decomp by hot H ► 
Easily sol m dil acids (Franzen, Z anc , 
1908, 60 267 ) 

Palladium mtrate, basic, Pd(N03)2, 31 } 
-1~4B[20 

Ppt Insol m H2O (Kane ) 

Palladium mtrate, Pd(N03)2 4-icH20 
Very dehquescent, and sol in H2O 3- 
comp by much H2O or alcohol (Kane ) 
Decomp by cold or hot H2O (Rose, A 3 
143) 

Platimc mtrate, Pt(N03)4 (‘^) 

Known only m solution, which is deco p 
on evaporating (Berzelius ) 

Pt(N03)2, 3Pt02+5H20 Insol m I 3 
(Prost, BuU Soc (2) 46 156 ) 

Platmum mtrate sulphocarbamide, Pt(N( >2 

4CS(]SrH2)2 

Very sol m H2O Unstable (Kurnoi ;v, 
J pr 1894, (2) 50 490 ) 

Potassium mtrate, KNO3 
Not dehquescent, but, according to Mu] r, 
100 pts KNOs under a Dell jar with H2O ke 
up 339 pts H2O in 22 days, and small amo its 
finally deliquesce completely 
Sol in H2O with absorption of heat 
16 pts KNOaH-lOO pts H2O at 13 2° 1( er 
the temperature 10 2° If the initial tem i£ 
23° it falls to 12 8°, if 0° it does not fall b m 
— ^2 7°, which IS the freezing-point of he 
mixture (Rudorff, Pogg 136 276 ) 

KNOj+Aq sat at 18 1 has 1 1601 sp pfr anc on 
tains 22 72% KNOa or 100 pts H 2 O at IS 1° di Ivc 
29 45 pts KNO 3 (Karsten 1840) 

Sol m 3 745 pts H20 at 15® (Gerlach ) 

Sol m 3 pts H 2 O at 21 (Schiff A 109 me 

solution has 1 1083 sp gr 

Sol in 3 pts cold and 0 5 pt boilinp, HO ( >ur 
croy ) 

KNOs+Aqsat at 18 has sp L.r 1 1 »1 an<lioi imi 
2163% KNOs or 100 pts H 2 O dissolve 27 ()( pts 
KNOs at 18° T I ) 

Sol in 4 pts H 2 O ai lu and 0 2 > pt at b pt Rif 
fault ) 

lOOpts HaOatlH >° dissolve 281 01 pts (C rii hs 
Sol m 7 pts cold and 1 pt boiliiif, H 2 O ert 
mann ) 

Sol in 6 15 pts cold H 2 O at 18 7 >® (Ahl ) 

100 pts H 2 () at 15 5 dissolve 2i> pts at lOf 10( 
pts (Ure s Dictionary ) 

KNOs-j-Aq sat at 10° contaius (1 U< 1 

KNOs+Aq sat in the cold contains 2 j our 

croy) 

KNOs+Aqsat at 12 5 contains 24 8 ^ (H sen 
fratz ) 

SolubiUty of KNO3 m 100 pts HiO t° 


Nickel mtrate chlonde ammoma, 6Ni(N08)2, 
N1CI2, 3ONH3-I-I6H2O 
Sol m H2O with decomp (Schwarz, W 
A B 1860 272 ) 

Nickel mtrate cupnc oxide, Ni(N08)2, 3CuO + 
3H2O 

Ppt (Maihle, C R 1902, 134 234 ) 


t° 

Pts KNO 3 

t 

Its ] 

0 

13 2 

45 10 

7 

5 

16 7 

54 72 

9 

11 67 

22 2 

65 45 

12 

17 91 

29 3 

79 72 

16 

24 94 

38 4 

97 66 

23 


(Gay-Lussac, A ch 11 314 ) 
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Solubility of KNOa m 100 pts H2O at t° 


t® 

Pts KNO 3 

16 0 

26 7 

29 

43 5 

44 2 

71 4 

(JNordenskj old, Pogg 136 312) 


100 pts H2O dissolve at 
10° 18° 27° 41° 53° 

21 2 27 9 40 1 66 3 93 3 pts KNOa 

(Gerardm, A ch (4) 6 150 ) 


100 pts KNOa+Aq 
16 34 pts KNO3, at 15 
(v Hauer, J pr 98 177 


sat at 14° contain 
°, 18 81 pts KNOa 


100 pts H2O dissolve at 
4° 16 3° 68 3° 

16 27 2 132 1 pts KNOa 

(Ajndreae, J pr (2) 29 456 ) 


Solubility in 100 pts H2O at t° 


t® 

Pts 

KN 03 

t® 

Pts 

KN 03 

1® 

Pts 

KNOa 

0 

13 3 

39 

62 

78 

165 

1 

13 8 

40 

64 

79 

168 

2 

14 6 

41 

66 

80 

172 

3 

15 5 

42 

68 

81 

175 

4 

16 4 

43 

70 

82 

179 

5 

17 1 

44 

72 

83 

182 

6 

17 8 

45 

74 

84 

185 

7 

18 5 

46 

76 

85 

189 

8 

19 3 

47 

78 

86 

192 

9 

20 2 

48 

81 

87 

196 

10 

21 1 

49 

83 

88 

199 

11 

22 0 

50 

86 

89 

203 

12 

23 0 

51 

88 

90 

206 

13 

24 0 

52 

91 

91 

210 

14 

25 0 

53 

93 

92 

214 

15 

26 0 

54 

96 

93 

218 

16 

27 0 

55 

98 

94 

222 

17 

28 1 

56 

101 

95 

226 

18 

29 1 

57 

103 

96 

230 

19 

30 2 

5S 

106 

97 

234 

20 

31 2 

59 

108 

98 

238 

21 

32 i 

60 

111 

99 

243 

22 

33 5 

61 

113 

100 

247 

23 

34 7 

62 

116 

101 

252 

24 

36 0 

63 

119 

102 

256 

25 

37 3 

64 

121 

103 

261 

26 

38 0 

65 

124 

104 

266 

27 

40 0 

66 

127 

105 

272 

28 

41 4 

67 

130 

106 

278 

29 

42 9 

68 

133 

107 

284 

30 

44 5 

69 

136 

108 

289 

31 

46 0 

70 

139 

109 

295 

32 

48 

71 

142 

110 

301 

33 

50 

72 

146 

111 

307 

34 

52 

73 

149 

112 

313 

35 

54 

74 

152 

113 

319 

36 

56 

75 

155 

114 

326 

37 

58 

76 

159 

114 1 

327 4 

38 

60 

77 

162 




(Mulder, Scheik Verhandel 1864 89 ) 


100 pts H2O dissolve 493 pts KNOa at 
125° (Tilden and Shenstone, Pbil Trans 
1884 23 ) 

Rhombohedral KNOa is more easily soluble 
than the prismatic, and easily forms super- 
saturated solutions (Frankenheim ) 

Sat KNOa+Aq contains at 
139° 158° 160° 175° 180° 

798 837 83 9 840 842% KNOa 

190° 215° 225° 258° 283° 

86 0 89 0 90 4 916 96 5% KNO3 

(fitard, A ch 1894, (7) 2 526 ) 


Solubility m 100 pts H2O at t° 


t® 

G KNOa 

Sp grt®/4® 

0 40 

13 43 

1 0817 

14 90 

25 78 

1 1389 

30 80 

47 52 

1 2218 

44 75 

74 50 

1 3043 

60 05 

111 18 

1 3903 

76 

156 61 

1 4700 

91 65 

210 20 

1 5394 

114* 

311 64 

1 6269 


* B -pt of sat solution 
(Berkeley, Phil Trans 1904, 203, A 189 ) 


100 g H2O dissolve 37 79 g KNO3 at 25° 

100 g HoO dissolve 3 08 g equiv KNOa 
at 20°, 3 27 at 21 5° (Euler, Z phys Ch 
1904, 49 312 ) 

1 1 H2O dissolves 384 48 g KNOa at 25° 
(Armstrong and Eyre, Proc Roy Soc 1910, 
A, 84 123) 

1 1 sat KNOa-f Aq contains 2 8 g mols 
KNOa (Rosenheim and Wemheber, Z 
anorg 1911, 69 263 ) 

100 g H2O dissolve 38 485 g KNO3 at 25° 
(Haigh, J Am Chem Soc 1912, 34 1148 ) 

Sat KNOad-Aq contains at 
50° 58° 62° 68° 

46 39 51 55 53 64 57 04% KNO3 

(Tschugaeff, Z anorg 1914, 86 160 ) 

Solubihty in H2O 

100 g of the sat solution contain at 
9 1° 21 1° 35° 

16 76 24 77 35 01 g KNO3 

(Findlay, Chem Soc 1914, 105 780 ) 

Sp gr of solution sat at 15° = 1 134 

(Michel and Krafft ) 

Sp gr of solution sat at 16° = 1 138 

(Stolba, J pr 97 503 ) 

Sp gr of solution sat at 18° = 1 1601, and 
contains 29 45% KNO3 (Karsten ) 


Sp gr of KNOa+Aq at 19 5° 


% KNOa 

Sp gr 

% KNOa 

Sp gr 

4 871 

1 0307 

17 965 

1 1198 

9 618 

1 0618 

21 488 ' 

1 1457 

14 044 

1 0920 




(Kremers, Pogg 96 120 ) 
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Sp gr of KNOa+Aq at 21° 


% KNOs 

Sp gr 

% KNOs 

Sp gr 

1 

1 0058 

13 

, 1 0819 

2 

1 0118 

14 

1 0887 

3 

1 0178 

15 

1 0956 

4 

1 0239 

16 

1 1026 

5 


17 

1 1097 

6 

1 0363 

18 

1 1169 

7 

1 0425 

19 


8 

1 0490 


1 1316 

9 

1 0555 

21 

1 1390 

10 

1 0621 

22 

1 1464 

11 

1 0686 

23 

1 1538 

12 

1 0752 

24 

1 1613 


(Schiff, A 

110 75) 


Sp gr of KNOs+Aq at 15° 

% KNOs 

Sp gr 

% KNOs 

Sp gr 

1 

1 00641 

12 

1 07905 

2 

1 01283 

13 

1 08596 

3 

1 01924 

14 

1 09286 

4 

1 02566 

15 

1 09977 

5 

1 03207 

16 

1 10701 

6 

1 03870 

17 

1 11426 

7 

1 04534 

18 

1 12150 

8 

1 05107 

19 

1 12875 

9 

1 05861 

20 

1 13599 

10 

1 06524 

21 

1 14361 

11 

1 07215 




(Gerlach, Z anal 8 286 ) 


Sp gr of KNOs+Aq at 17 5® 


% 

KNOs 

Sp gr 

K^Os 

Sp gr 

K^Os 

Sp gr 

1 

1 006 

8 

1 051 

15 

1 099 

2 

1 012 

9 

1 058 

16 

1 106 

3 

1 019 

10 

1 065 

17 

1 113 

4 

1 025 

11 

1 072 

18 

1 120 

5 

1 032 

12 

1 078 

19 

1 127 

6 

1 038 

13 

1 085 

20 

1 134 

7 

1 045 

14 

1 092 




(Hager, Comm 1883 ) 


Sp gr of KNOs+Aq afc 18° 


% KNOs 

Sp gr 

% KNOs 

Sp gr 

5 

1 0305 

20 

1 133 

10 

1 0632 

22 

1 148 

15 

1 097 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of KNOs+Aq at 20°, containing mols 
KNO3 in 100 mols H2O 


Mols 

KNOs 

Sp gr 

Mols 

KNOs 

Sp gr 

0 5 

1 01730 

4 

1 12264 

1 

1 03373 

5 

1 14888 

2 

1 06524 




(Nicol, Phil Mag (5) 16 122 ) 


Sp gr of KNOs+Aq at 25° 


Concentration of 
KNOsH-Aq 

Sp gr 

l-normal 


Vr- “ 


“ 


“ 



(Wagner, Z phys Ch 1890, 6 37 ) 


Sp gr of KNOs+Aq at 20 1° 


p=per cent strength of solution, d= ►- 
served density, w= volume cone m gra s 

perco (3^=^) 


P 

d 

w 

25 64 

1 1783 

0 30095 

21 95 


0 25270 

17 88 


0 20033 

13 93 

1 0913 

0 15203 


1 0553 

0 09186 

5 393 

1 0331 

0 05571 

4 389 

1 0264 

0 04506 

2 848 

1 0165 

0 02895 

2 030 

1 0113 

0 02053 

0 741 

1 0030 

0 00743 


(Barnes, J Phys Chem 1898, 2 544 ) 


Sp gr 20°/4° of a normal solution of >3 
= 1 05954, of a 0 5 normal solution - 1 029 0 

(Haigh, J Am Chem Soc 1912, 34 1151 


Sp gr of sat KNOs+Aq at t° 



G KNOs Hol in 
100 g HiO 

Sp kr 

0 

H 27 

1 0S4 

10 

20 89 

1 120 

20 

n 59 

1 l()l 

30 

45 85 

1 212 

40 

63 90 

1 2S2 

50 

85 51 

1 339 

60 

109 00 

1 403 

70 

138 00 

1 446 


(Tschernaj, J Russ Phys Chem Soc P 2, 
44 1565 ) 


The saturated solution boils at 114 1° (IN il- 
der), 114 5° (Griffiths), 115 9° (Legrand, < t- 
ardm), 117° (Magnus), 118° (Kremers), 6° 
(Le Page) 

The saturated solution forms a crus at 
111°, and boils at 115°, highest temp b- 
served, 115 3° (Gerlach, Z anal 26 426 
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B-pt of KNO+Aq containing pts KNOa to 
100 pts H2O G = according to Gerlach 
(Z anal 26 444), L = according to 
Legrand (A ch (2) 62 426) 


B pt 

G 

L 

B pt 

G 

L 

100 5® 

7 5 


107® 

120 5 

119 0 

101 

15 2 

12 2 

108 

141 5 

140 6 

101 5 

23 


109 

164 

163 0 

102 

31 

26 4 

no 

188 5 

185 9 

102 5 

39 


111 

215 

209 2 

103 

47 5 

42 2 

112 

243 

233 0 

103 5 

56 


113 

274 

257 6 

104 

64 5 

59 6 

114 

306 

283 3 

104 5 

73 


115 

338 5 

310 2 

105 

82 

78 3 

115 9 


335 1 

106 

101 

98 2 





1 pt KNOa dissolves in 1 4 pts HNOa, at 
20® in 3 8 pts , and at 123® in 1 HNOa-f Aq 
of 1 423 sp gr (Composition iHNOa, 3H2O } 
(Schultz, Zeit Ch (2) 6 531 ) 


Solubility of KNOa m HNOa at 0° 


G per 100 cc solution 

Sp gr 

KNO 3 

HNOa 

12 65 

0 00 


10 02 

3 71 


8 38 

8 38 

1 093 

7 49 

13 58 

1 117 

7 49 

19 47 

1 144 

7 68 

30 04 

1 202 

10 42 

42 86 1 

1 289 

28 64 

75 95 

1 498 


(Engel, C R , 1887, 104 913 ) 


Solubihty in HNOa+Aq 


Solution 

temp 


Solid phase 

—6® 

24 4 

KNOs, 2HN03(solution m 


HNO,) (stable) 

+14 0 

32 6 


17 0 

34 8 

** 

19 5 

37 2 


22 0 
21 5 

44 5 
47 8 

(Solution in I^NOs) (labile) 

21 5 

48 6 


20 0 

50 9 


— 40 

37 2 

KNOa, HNOa (labde) 

+16 5 

44 5 


22 5 

47 2 

(stable) 

23 5 

47 8 


25 5 

48 6 

‘ 

27 0 

49 4 


29 0 

50 1 

(labile) 

30 5 

50 9 

21 0 

49 4 

KN03(labile) 

39 0 

50 9 

(stable) 

50 0 

51 7 



(Groschuff, Z anorg 1904, 40 10 ) 


Sol m sat NH4C1+Aq Solution thus 
obtamed contains 43 07 pts mixed salts, or 
100 pts H2O dissolve 75 66 pts nnxed salts, 
VIZ 38 62 pts KNOa and 39 84 pts NH4CI 
(Karsten ) See also under NH4CI 
Solubility of KNOa+KaCOs and KHCO3 
m H2O, see under K2CO3 and KHCOa 
Sol m sat BaCb+Aq with pptn of 
Ba(N03)2 

Sol m sat NH4N08+Aq, at first without 
pptn , but afterwards NH4NO3 is pptd (Kar- 
sten) 

Sol m NH4N08+Aq with pptn of 
NH4NO8 (Rudorff, B 6 485 ) 

See also under NH4NO3 
Sol m sat Ba(N03)2+Aq, but soon a 
double salt separates (Karsten ) 

See also under Ba(N03)2 

Sol m Ca(N08)2+Aq (Longchamp ) 

See also under Ca(NOs)2 

Sol msat Pb(NOs)2+Aq without pptn 

100 pts H2O dissolve 119 6 pts Pb(N03)2 
and 67 1 pts KNOs at 21 2® (Rudorff, B 6 
484 ) See also under Pb(N08)2 


Solubihty m AgNOa+Aq at t° 


t® 

Sat 

solution contains 

% KNOs 

% AgNOs 

% total salt 

—7 

10 5 

39 4 

49 9 

—7 5 

10 5 

40 5 


—4 

11 3 

42 5 

53 8 

+20 

23 6 

46 4 

70 0 

33 

36 i 

50 9 

77 2 

34 ’ 

27 3 

51 1 

78 4 

36 

29 4 

52 0 

81 4 

38 



81 7 

46 



82 3 

54 

33 1 

55 0 

88 1 

54 


55 8 


61 



89 5 

68 

34 3 

54 6 

88 9 

96 

37 8 

55 4 

93 2 

105 

38 5 

55 6 

94 1 

142 

41 5 

55 8 

97 3 


(fitard, A ch 1894, (7) 3 286 ) 


Solubihty of mixed crystals of KNO3 and 
\gNO3 in H2O at 25® 


G per 1 

Mg mo Is per 1 

Mol % 
AgNOs 
in solu 
tion 

Mol % 
AgNOs 
in solid 
phase 

AgNOs 

KNOs 

AgNOs 

KNOs 

45 9 

321 8 

270 

3180 

7 83 

0 2896 

110 7 

322 6 

6513 

3184 1 

16 96 

0 6006 

176 8 

333 7 

1040 

3298 

23 97 

0 9040 

259 6 

364 0 

1258 

3597 

29 81 

1 054 

365 6 

456 4 

2151 

4511 

32 28 

1 604 

507 9 

387 2 

2988 

3816 

43 85 

2 439 

745 9 

398 6 

4388 

3960 

57 70 

8 294 


(Herz, Z Kryst Min 1897, 28 405 ) 
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Solubihty of KNOs+AgNOs at 30° 


Composition of the 
solution 

Solid phase 

% KNOa 

% AgNOs 


0 

73 0 

AgNO, 

5 53 

71 66 

tt 

11 22 

69 01 

AgNOs+AgNO,, KNO, 

13 44 

17 38 

65 08 

57 85 

AgNOj^ KNO, 

25 05 

46 32 

KNOs+AgNOs, KNO3 

26 00 

46 45 

tc 

26 58 

39 09 

KNOa 

29 22 

23 59 

{{ 

30 45 

11 51 

t( 

31 30 

0 

tt 


(Schrememakers, Z pkys Ch 1909, 66 676 ) 


KNOs+NaNOs 

100 pts HjO dissolve 34 63 pts KNOs and 
91 16 pts NaNOs at 16 6°, and solution has 
sp gr = 1 478 (Page and Keightley ) 

100 pts KNOa+NaNOs+Aq sat at 14° 
contain 52 17 pts of the two salts, sat at 13° 
contain 53 15 pts of the two salts (v Hauer ) 
100 pts H 2 O dissolve at 18 75° 29 46 pts 
KNOa and 89 53 pts NaNOa, if sat KNOaH- 
Aq is treated with NaNOa, and 35 79 pts 
KNOa and 88 00 pts NaNOa by the opposite 
process 134 38 pts of the two salts are dis- 
solved if a mixture of the salts is treated with 
H 2 O at 18 75° (Karsten ) 

100 pts H 2 O dissolve 39 34 pts KNOa and 
94 60 pts NaNOa, or 133 94 pts of the two 
salts at 20° (Nicol, Phil Mag (5) 13 386 ) 


Solubihty of mixtures of KNO 3 and NaNOs 


% 

NaNOs m 
mixture 
before 
solution 

Total amt 
mixed 
salts dis 
solved in 
100 pts 
H 2 O at 20 

Pts 

NaNOs 

dis 

solved 

Pts 

KNOs 

dis 

solved 

Nallos m 
mixture 
after solu 
tion and 
evap to 
dryness 

100 

86 8 

86 8 

0 

100 

90 

109 6 

96 4 

13 2 

88 

80 

136 5 

98 0 

38 5 

71 8 

70 

136 3 




60 

137 6 

90 0 

47 6 

65 4 

50 

106 1 

66 0 

40 1 

62 2 

45 7* 

88 0 

53 3 

34 7 

60 6 

40 

81 1 

45 6 

35 6 

56 2 

30 

73 5 




20 

54 1 

20 8 

33 3 

38 5 

10 

40 9 

9 4 

31 5 

22 9 

0 

33 6 

0 

33 6 

1 

0 


♦ NaNOa +KNOs 


(Carnelley and Thomson, Chem Soc 63 
782) 


Solubihty of KNOa+NaNOa m H 2 O at 10° 


In 1000 ccm H 2 O 

Solid phase 

NaNOs 

KNOs 

805 0 


NaNOs 

848 3 

301 9 
208 9 

NaNOs, KNOs 
KNOs 


(ICremann and Zitek, M 1909, 30 325 ) 


Solubility of KNOa+NaNOa m H 2 O at 24 2° 


In 1000 ccm HaO 

Sohd phase 

NaNOs 

KNOs 

913 58 


NaNOs 

910 60 

123 60 

tt 

1019 65 

435 85 

NaNOs, KNOs 

1018 40 

437 70 

tt 

931 30 

422 00 

KNOs 

346 70 

390 00 

it 


377 35 

tt 


(Kremann and Zitek ) 


Solubihty of KNOa+NaNOa m H 2 O at 25' 


% KNOs 

% NaNOs 

Solid phase 

38 70 

39 62 

KNOs 

41 60 

66 31 

tt 

46 35 

100 10 

KNOs+NaNOs 

39 08 

98 99 

NaNOs 

20 98 

94 44 

it 


(Uyeda, Mem Col Sc Kioto, 1910, 2 245 


Solubihty m NaNOa +Aq at 20°, 30°, 40 
and 91° Data, given in the original, sho\ 
that each salt mcreases the solubility of th 
other (Leather, Mem Dept Agric India 
1914, 3 177, Chem Soc 1915, 108 (2), 13 ) 
100 pts H 2 O dissolve 28 92 pts KNOa 
53 68 pts NaNOa, and 26 44 pts NaCl a 
15 6°, and solution has sp gr = 1 44 (Pag 
and Keightley, Chem Soc (2) 10 560 ) 


Solubihty of KNOa+NaNOa +NaCl m Haf 
at 25° 


kS’Os 

% 

NaNOs 

% 

NaCl 

Solid phase 

38 44 

22 87 

32 58 

NaCl+KNOs 

38 5/ 

44 40 

27 67 

it 

42 55 

63 26 

23 59 

NaNOs, KNOs+NaC 

17 77 

61 12 

23 94 

28 08 

62 92 

23 70 

( 

44 72 

82 82 

9 56 



(Uyeda, Mem Col Sc Kioto, 1910, 2 245 


KN08+Sr(N03)2 

1 1 H 2 O sat with both salts at 25° contam 
652 g KNO8+1074 g Sr(N08)2 (Le Blan 
and Noyes, Z phys Ch 1890, 6 386 ) 
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Solub±ty of K:N03+Sr(N08)2 at t® 


t® 

% 

KNOs 

Sr(§b3)2 

Solid phase 

m 


5 49 

KNOs 



9 17 

t( 



17 10 

(( 



31 24 

<( 


19 49 

34 91 

u 


19 69 

39 56 

KN03+Sr(N03)2, 4^20 


17 56 

40 37 

Sr(N08)2, 4H2O 


12 66 

41 12 

tt 


10 

40 70 

(( 

40 

30 26 

23 70 

KNOa 


26 90 
22 50 

38 52 
40 22 

KNOa+SrCNOsk 4H2O 
Sr(N08)2, 4H2O 


11 19 

44 19 

(t 


0 

47 7 

tt 


(Findlay, Morgan and Morris, Chem Soc 
1914, 106 779 ) 


KNOs+TINOs 

100 g HaO dissolve 43 5 g TINO3+IO4 2 g 
EiNOs at 58° (Rabe, Z anorg 1902, 31 
156 ) 


Solubility of mixed crystals of KNO3+TINO3 
in H2O at 25° 


G per I 

Sp gr 

TlNOs 

KNOs 

0 00 

351 0 

1 2632 

2 37 

329 0 

1 1903 

6 15 

332 4 

1 1956 

17 64 

333 7 

1 2050 

49 74 

333 3 

1 2196 

63 60 

321 0 

1 2436 

86 18 

330 5 

1 2617 

123 8 

428 3 

1 2950 

101 3 

245 1 

1 2050 

116 1 

0 0 

1 0964 


(Herz, Z Kryst Mm 1897, 28 405 ) 


KN 04 +KBr 

Solubility in KBr+Aq 

1 htro of the solution contains 


at 14 5 at 25 2 


Mol IvBr 

Mol KNOs 

Mol KBr 

Mol KNOs 

0 0 

2 228 

0 0 

3 217 

0 356 

2 026 

0 38 

3 026 

0 784 

1 835 

0 93 

2 689 

1 092 

1 730 

1 37 

2 492 

1 577 

1 589 

2 08 

2 216 

2 542 

1 406 

2 87 

1 958 

3 536 

1 308 

3 55 

1 807 


(Touren, C R 1900, 130 910 ) 


KNOs+KCl 


100 pts H2O dissolve pts of the two salts 



At 12 9® 

At 15 3® 

KNOs 

18 8 

18 9 

KCl 

28 5 

29 8 

(Kopp ) 


100 pts H2O dissolve 315 2 pts KCl and 
19 1 pts KNCls at 20 0° (Rudorff, B 6 484 ) 
100 pts H2O dissolve IS 95 pts KNOs+ 
32 84 pts KCl, or 51 79 pts of the mixed 
salts at 20° (Nicol, Phil Mag (5) 31 385 ) 


Solubihty of KCl with addition of KNOs at 
17 5° 


Sp gr 

100 com 

of solution contain g 

KCl 

HsO 

KNOs 

1 1730 

29 39 

87 85 

0 

1 1980 

27 50 

85 68 

6 58 

1 2100 

27 34 

84 76 

8 83 

1 2250 

26 53 

83 58 

12 48 


25 98 

82 84 

14 83 

mmmm 

25 96 

82 65 

15 22 

1 2388 

25 95 

82 43 

15 49 

1 2410 

26 24 

82 63 

15 33 


KNOs separated out m last four solutions 


Solubihty of KNO3 with addition of KCl at 
20 5° 


Sp gr 

100 ccm 

of solution contain g 

KNOs 

H 2 O 

KCl 

1 1625 

27 68 

88 51 

0 

1 1700 

24 39 

87 89 

4 72 

1 1765 

22 44 

87 47 

7 74 

1 1895 

20 23 

86 48 

12 23 

1 1983 

18 96 

85 69 

15 15 

1 2150 

17 67 

84 23 

19 61 

1 2265 

17 11 

83 40 

22 17 

1 2400 

16 79 

82 24 

24 96 


(Bodlander, Z phys Ch 7 369 ) 
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Solubility m KCl+Aq at t° 



Sat 

solution contains 

% KNOs 

% KCl 

% total salt 

—11 4 

4 0 

18 4 

22 4 

—11 

3 9 

18 1 

22 0 

—10 

3 8 

18 6 

22 5 

—4 


19 7 


+2 5 

6 3 

19 9 

26 2 

4 5 

7 3 

20 7 

28 0 

4 5 

7 8 

19 8 

27 6 

8 5 

7 9 

20 9 

28 8 

10 5 

8 4 

21 0 

29 4 

13 5 

8 9 

21 8 

30 7 

14 

10 2 

21 3 

31 5 

17 

9 7 

22 6 

32 3 

23 

12 5 

21 8 

34 3 

27 

14 9 

21 3 

36 2 

29 

16 1 

21 0 

37 1 

34 

18 Q 

21 2 

39 3 

36 

18 9 

21 6 

40 5 

37 5 

19 2 

21 6 

40 8 

39 

21 0 

21 0 

42 0 

42 5 

21 8 

20 9 

42 7 

48 

25 3 

20 3 

45 6 

50 

28 3 

20 8 

49 1 

52 


20 2 j 


53 



48 7 

56 

29 5 

19 5 

49 0 


34 5 

18 3 

52 8 


35 4 




40 5 

17 3 

57 8 

81 

47 1 

15 4 

62 5 

85 

48 2 

15 3 

63 5 

90 

52 8 

13 3 

66 1 

96 

54 1 

12 6 

68 7 

97 

56 6 

12 4 

69 0 

104 

59 9 

10 8 

70 7 

105 


10 9 


120 

69 6 

7 7 

77 3 

120 

69 1 

7 6 

76 7 


(Etard, A ch 1894, (7) 3 285 ) 


Solubility m KCl+Aq 


1 litre of the solution contains at 


14 5° 

1 at 25 2 

Mol KCl 

Mol KNO 3 

Mol KCl 

Mol KNO 3 

0 0 

2 228 

0 0 

3 217 

0 182 

2 172 

0 26 

3 086 

0 424 

2 057 

0 66 

2 853 

0 880 

1 830 

1 35 

2 510 

1 778 

1 576 

2 08 

2 218 

2 204 

1 515 

2 78 

2 015 

2 635 

1 423 

3 04 

1 946 

3 172 

1 355 




(Touren, C R 1900, 130 909 ) 


Solubility of KCl in KNOa+Aq 


t® 

Conoentra 
tion of 
KNOs 
% mol per 1 

G salt 
dissolved in 

1 1 H 2 O 

Moleculai 

solubility 

0° 

0 

283 55 

3 81 

tl 

K 

284 25 

3 81 

tl 

Vi 

283 60 

3 81 

It 

1 

287 60 

3 86 

25° 

0 

364 15 

4 89 

tl 


365 00 

4 90 

tt 


361 65 

4 86 

tt 

1 

358 80 

4 81 

tt 


355 20 

4 77 


(Armstrong and Eyre, Proc R Soc (A) 191 
84 127) 


Solubility in KCl+Aq at 20°, 30°, 40° ai: 
91° Data^ given in the original, show thi 
each salt diminishes the solubihty m H 2 O ( 
the other (Leather, Mem Dept Agnc Indii 
1914, 3 177 Chem Soc 1915, 108 (2) 13 ) 
KNOs+NaCl 

NaCl IS sol m sat KNOs+Aq, and tl 
mixed solution is capable of dissolving mo 
KNOs An amount of H 2 O, which, whc 
pure, could only dissolve 100 pts KNO3, c£ 
m this way be made to take up 152 64 pt 
(Longchamp, A ch (2) 9 8 ) 

Sol msat NaCl+Aq 


100 pts H 2 O dissolve 



Longchamp 

RiidoriT 1 

Page ai 
Keightl 
15 6° 
(4) 


4° 

(1) 

14° 18° 

(2) (3) 

NaCl 

KNOs 

35 96 
26 01 

38 5 38 9 

28 7 36 1 

39 5/ 
32 3 


61 97 

67 2 75 0 

71 8f 



Karstcn 

18 75 

Muld( 1 
At b pt 


(5) 

(b) (7) 

(«) 

NaCl 

KNOs 

36 53 

33 12 

38 25 39 19 

29 45 38 53 

37 c 
306 / 


69 65 

67 70 77 72 

344 C 


1, 2, 3, 4, and 8 Both salts in excess 

5 Sat NaCl+Aq treated with KNOg 

6 Sat KNOs +Aq treated with NaCl 

7 The two salts simultaneously treate 
with H 2 O 

100 pts H 2 O dissolve 31 44 pts KNOs, 13 
pts KCl, and 38 58 pts NaCl at 15 6°, an 
solution has sp gr = 1 33 (Page an 
Keightley ) 
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Solubility m NaCl+Aq at t® 


t° 

Sat 

solution contains 

% KNOs 

% NaCl 

% total salt 

—22 

7 3 

22 5 

29 8 

—19 5 

7 9 

22 6 

30 5 

—15 5 

8 7 

22 1 

31 8 

—7 

10 1 

22 5 

32 6 

—6 

10 9 

23 0 

33 9 

—1 

12 7 

23 3 

36 0 

+1 

12 9 

23 8 

36 7 

+11 

16 6 

22 8 

39 4 

17 

19 0 

22 8 

41 8 

18 

19 8 

22 0 

41 8 

18 

18 9 

22 5 

41 5 

20 5 

20 4 

22 3 

42 7 

22 


21 2 


22 

21 8 

20 7 

42 5 

26 

20 7 

22 3 

43 0 

27 



45 0 

30 5 

24 7 

20 7 

45 4 

32 5 

25 0 

20 2 

45 2 

32 6 

25 9 

20 3 

46 1 

33 

26 7 

20 7 

47 4 

35 

27 9 

20 2 

48 1 

39 

29 8 

19 5 

49 3 

42 2 

31 1 

20 0 

51 1 

50 

38 5 

16 5 

65 0 

54 

39 4 

17 1 

56 5 

58 5 

40 9 

15 3 

56 2 

70 

49 7 

14 0 

63 7 

76 

53 9 

13 6 

67 5 

79 

54 8 

12 9 

67 7 

84 

57 4 

12 6 

70 0 

90 

61 4 

10 4 

71 8 

96 

64 7 

9 5 

74 2 

105 

70 0 

9 0 

79 0 

106 

69 9 

9 3 

79 2 

107 

71 3 

8 4 

79 7 

115 

72 2 

9 0 

81 2 

122 

73 8 

8 0 

81 8 

127 

73 6 

7 9 

81 5 

127 

72 9 

8 8 

81 7 

127 

73 0 

7 6 

80 6 

128 

74 2 

7 Q 

82 1 

132 

75 7 

7 6 

83 3 

145 

77 7 

7 6 

85 3 

170 

80 7 

5 8 

86 5 

171 

79 1 

5 9 

85 0 


(fitard, A ch 1894, (7) 3 283 ) 


100 g H2O dissolve 41 14 g KNO3 and 

38 25 g NaCl at 25®, 168 8 g KNOs and 

39 81 g NaCl at 80® (Soch, J phys Ch 
1898, 2 46 ) 

See also under NaCl 

Sol m sat CuS04 4-Aq, forming a double 
salt, which soon separates out 

Very slowly and shghtly sol m MgS04+ 
Aq with pptn of MgS04 (Karsten ) 
KNOS+K2SO4 

Sat KNOe+Ao dissolves some K2SO4, and 
sat K2S04+Aq slowly dissolves some KNO3 


without pptn , but K2SO4 is afterwards pptd 
(Karsten ) 


100 pts H2O dissolve 



Mulder 

Karsten 

1 Kopp 1 

Mulder 


18 75« 

18 75® 

' 20® 

40® ’ 

18 75° 


(1) 

(2) 

(3) 

(4) 

(5) 

KNOs 


29 42 ' 

26 9 

59 35 


K2SO 



6 6 

5 75 



2 H2O sat with KNOs and K2SO4 simul- 
taneously, or to a sat solution of one salt the 
other was added 

3 and 4 H2O sat with both salts simul- 
taneously 

Mulder doubts the results of 3 and 4 


Solubihty m K2S04+Aq at t® 


t° 

In 100 com 

of the solution 

Sp gr of 


G KNO3 

G K2SO4 

solution 

15 

25 

216 5 

308 5 

50 7 

47 66 

1 165 

1 210 


(Euler, Z phys Ch 1914, 40 313 ) 


Slowly sol in sat Na2S04 at first without 
pptn , but afterwards K2SO4 or NaS04 sep- 
arates out 

Sol in sat ZnS04+Aq with pptn of double 
salt (Karsten ) 

Sol m sat KClOs-f Aq, fiom which solu- 
tion it IS not pptd by salts which would ppt 
it from aqueous solution (Karsten ) 

Hydrazine dissolves 21 7 pts KNO3 at 
12 5-13® (de Bruyn, R t c 1899, 18 297 ) 
Neither dissolved nor attacked by liquid 
NO2 (Frankland, Chem Soc 1901, 79 1361 
Very sol in liquid NH3 (Franklin, Am 
Ch J 1898, 20 829 ) 

Insol in absolute alcohol, m dilute alcohol 
it dissolves proportional to the amount of II2O 
present, but always less is dissolved than the 
H2O would dissolve by itself (Gerardin ) 


1(X) pts alcohol containing % by weight of 
alcohol dissolve pts KNOs at 15® 

10 20 30 40 50 60 80% alcohol 
13 285 56 4328 17 04 pts KNO3 

(Schifif, A 118 365 ) 










686 


NITRATE, POTASSIUM 


Solubility m 100 pts alcohol at t° D — sp gr 
of alcohol, S =solubihty 


D = 

:0 9904 

D = 

«Q 9848 


0 9793 


0 9726 


S 

D 

s 


s 

t® 

S 

12 

18 1 

12 

14 6 

10 


10 20 

14 

8 8 

21 

25 0 

21 

21 7 

10 


10 19 

25 

13 6 

33 

40 4 

36 

37 8 

13 


11 74 

34 

20 3 

43 

58 6 

41 

45 0 

18 


14 52 

44 

31 3 

53 

79 1 

56 

72 9 

20 


16 35 

47 

34 2 

61 

94 5 



31 


25 81 

60 

52 3 

62 

95 7 



34 


28 63 







40 


36 66 







41 


37 20 







50 


50 14 







53 


56 01 







61 


72 24 







62 


73 36 




D = 

0 9573 

D *0 9390 

D 

= 

=0 8967 

D* 

0 8429 

t° 

s 

t° 

s 

t® 

S 

t° 

S 

14 

5 4 

16 

4 13 

12 


1 61 

15 

0 29 

25 

9 0 

24 

6 00 

33 


3 62 

22 

0 39 

33 

13 2 

40 

10 94 

47 


5 77 

40 

0 62 

44 

19 1 

51 

16 51 

57 


6 97 

54 

0 78 

57 

29 1 

60 

21 54 




60 

1 10 

65 

36 2 

64 

24 22 







(Gerardin, A ch (4J 6 151 ) 


Solubihty of KNOg in alcohol at 18° 


100 com contain g 


»P gr 

Alcohol 

Water 

KNO 3 

1 

1475 



89 

63 

25 

12 

1 

1085 

3 

30 

87 

44 

20 

11 

1 

1010 

5 

24 

86 

26 

18 

60 

1 

0805 

8 

69 

83 

18 

16 

18 

1 

0655 

14 

08 

77 

93 

14 

54 

1 

0490 

16 

27 

76 

36 

12 

27 

1 

0375 

19 

97 

72 

93 

10 

85 

0 

9935 

28 

11 

64 

74 

6 

50 

0 

9585 

37 

53 

54 

21 

4 

11 

0 

9456 

42 

98 

48 

15 

3 

37 

0 

9050 

51 

23 

27 

32 

1 

95 

0 

8722 

61 

65 

24 

74 

0 

83 

0 

8375 

69 

60 

13 

95 

0 

20 


(Bodlander, Z phys Ch 7 316 ) 


Solubihty in alcohol 


Wt % alcohol 

G ICNOs per 100 g alcohol 

at 30° 

at 40° 

0 

45 6 

64 5 

8 25 

32 3 

47 1 

17 0 

22 4 

33 3 

25 7 

15 1 

24 1 

35 0 

11 4 (34 5°) 

16 7 

44 9 

7 0 

11 6 (44°) 

54 3 

4 5 

7 2 (55°) 

65 0 

2 7 

4 4 

75 6 

1 3 

2 0 (76 3°) 

88 0 

0 4 

0 6 (88 5°) 


(Bathnck, J phys Ch 1896, 1 160 ) 


Solubihty of KNOg in ethyl alcohol+Aq a 
30° 


% by wt H 2 O 

%bywt alcohol 

% by wt KNO 

68 7 

0 

31 3 

69 2 

10 1 

20 7 

67 3 

17 0 

15 7 

64 1 

23 8 

12 1 

58 8 

32 2 

9 0 

50 8 

43 1 

6 1 

39 8 

56 9 

3 3 

33 9 

63 8 

2 3 

22 3 

76 8 

0 88 

7 5 

92 3 

0 15 


rSchrememakers, Z phys Ch 1909, 66 556 

1 


Solubility in ethyl alcohol at 25° 


Concentration of 
alcohol in g mol 
per 1 H 2 O 

Solubility in 

1 1 K 2 O 

Mol 

Holiibility 

0 

^84 48 

^ 80 


368 30 

3 04 

y2 

354 40 

^ 50 

1 

^27 00 

5 22 


(Armstrong and hyre, Proc 11 Soc 191 
(A) 84 127 ) 


Solubility of KNOj in methyl alcohol +Aq 
30° 


% by wt II 2 O 

% by wt alcohol 

/ 1)V wt KNC 

68 7 

0 

n 5 

68 9 

7 8 

23 3 

66 4 

17 3 

16 3 

61 0 

27 8 

11 2 

53 9 

38 4 

7 7 

39 2 

57 0 

3 8 

0 99 

98 58 

0 43 


(Schrememakers, Z phys Ch 1909, 66 55( l 
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Solubility of KNOs+AgNOs m 51 6% 
C2H50HH-A^t 30^ 


K^Oi 

% 

AglSlOs 

Solid phase 

4 8 

0 

KNOs 

4 55 

5 15 

tt 

4 11 

16 47 

it 

4 26 

21 28 

KNOa+AgNO,, KNOj 

2 62 

36 94 

AgNOa, KNOa+AgNO, 

0 

37 

AgNOa 


(Schxememakers, Z phys Ch 1909, 66 556 ) 


100 g 40% ethyl alcohol sat with KN08+ 
NaCl at 25® contain 13 74 g KNOa+15 78 g 
NaCl (Soch, J phys Ch 1898, 2 43 ) 
Insol in propyl alcohol (Schlamp, Z 
phys Ch 1894, 14 277 ) 

Almost msol m ether (Braconnot ) 

Very si sol m acetone (Krug and 
M’EJroy ) 

Sol m acetone (Eidmann, C C 1899 II, 
1014) 


Solubility in H O 


Solution temp 

% by wt 
KNOs 

W 

^ bj wt 
H*0 

mpt +22° 

44 5 

55 5 

■ 

0 

20 5 

44 1 

55 0 

0 9 

18 0 

43 8 

54 5 

1 7 

12 0 

43 0 

53 6 

3 4 

6 0 

42 3 

52 7 

5 0 

0 

41 6 

51 8 

6 6 


(Groschuff, Z anorg 1904, 40 11 ) 


Potassium silver nitrate, KNOs, AgNOs 
Sol m H 2 O (Russell and Maskelyne, Roy 
Soc Proc 26 357 ) 

3KN08, AgNOs Sol m H->0 (Rose, 
Pogg 106 320) 

Potassium thalIicmtrate,2KN08, Tl(NO»)8+ 
H2O 

Decomp by H 2 O (Meyer, Z anorg 1900, 
,24 361) 


Solubihtv m acetone -j-Aq at 40° 


wt % acetone 

G KNOs per 100 g solvent 

0 

64 5 

8 5 

51 3 

16 8 

38 9 

25 2 

22 8 

34 3 

24 7 

44 1 

17 0 

53 9 

11 9 

64 8 

7 2 

76 0 

3 0 

87 6 

0 7 

(Bathrick, J phys 

Ch 1S96, 1 160) 


100 pts glycerine (sp gr 1 225) dissolve 10 
pts KNOs (Vogel, N Rep Ph 16 557 ) 
100 g trichlorethylene dissolve 0 01 g 
KNO 3 at 15® (Wester and Bruins, Pharm 
Weekbl 1914, 51 1443 ) 

Insol in CS 2 (Arctowski, Z anorg 1894, 
6 257 ) 

Insol in benzomtrile (Naumann, B 1914, 
47 1370 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

100 g H 2 O sat with sugar and KNOs dis- 
solve 224 7 g sugar + 41 9 g KNO 3 , or sat 
solution contains 61 36 g sugar + 11 45 g 
KNOs at 31 25° (Kohler, Z Ver Zuckermd 
1897, 47 447 ) 

Potassium hydrogen nitrate, KNOs, HNO 3 
Very hygroscopic Decomp bv H 2 O 
(Groschuff, B 1904, 37 1489 ) 

Potassium dihydrogen mtrate, KNOs,2HNOs 
Decomp by H 2 O (Ditte, A ch (5) 18 
320) 


Potassium thonum mtrate, 4 KNO 3 , Th(N 03)4 


Very sol in H 2 O and alcohol 
Hydroscopic, very unstable 
anorg 1901, 27 379 ) 
Hydroscopic, sol in dil 
(Meyer, Z anorg 1901, 27 378 


(Berzehus ) 
(^leyer, Z 

HNOa+Aq 

) 


Potassium thonum hydrogen mtrate, SKNOs, 

Th(N08)4 3 HNO 3 

Decomp m the air (Mejer, B 1900, 33 
2140) 

+ 4 H 2 O Sol m HNO 5 of 12 sp gr 
Effloresces m the air f Meyer, Z anorg 
1901, 27 380 ) 


Potassium uranyl mtrate, K(UO )(N 03)3 
Decomp b> HoO Sol in cone HNO 3 
(Mover, B 1903, 36 4057 ) 


SoIubiht> in HoO at t° 



In 100 pts 



of the olution 


t 




Solid phase 


Pta, b\ 

Pt b\ 

Pt bN 



uo 

* K 

w t NO 


0 5 

31 9S 

1 72 


Double salt -f- 





K\0 

13 0 

33 40 

2 74 



25 0 a) 

37 08 

4 05 

23 49 


b) 

37 06 

3 98 

23 46 


45 0 

42 IS 

5 lb 



59 0 

41 ti 

6 03 



80 6 a) 

43 72 

6 42 


Double salt 

b) 

43 70 

6 34 




Potassium uranyl nitrate is decomp by 
H 2 O at temp below 60®, above 60 it is 
sol m HoO without decomp 

(Rimbach, B 1904, 37 473 ) 
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Potassium mtrate banum sulphate, KNO3, 
2BaS04 

Easily decomp Sol in cone H2SO4 
(Silberberger, M 1904, 26 251 ) 

Potassium nitrate phosphomolybdate 

See Phosphomolybdate nitrate, potassium 

Potassium mtrate sulphate, KNOs, KHSO4 
Decomp by H2O and alcohol ( Jacquelain ) 

Potassium mtrate sulphotungstate, 2KN08, 

K2WS4 (?) 

Very' sol m hot or cold H2O Insol m 
alcohol (Berzehus ) 

Potassium mtrate tungstate (?) 

100 pts boilmg H2O dissolve 5 pts salt 
(Storers Diet , p 393 ) 

Potassium mtrate zme iodide 

Permanent Easily sol in H2O Insol m 
alcohol (Anthon ) 

Praseodymium mtrate, Pr(N 03 ) 8 -|- 6 H 20 
Sol in H2O (von Schule, Z anorg 1898, 
18 355) 

Praseodymium rubidium mtrate, 
[Pr(N08)5]Rb2+4H20 
Hydroscopic (Jantsch, Z anorg 1911, 69 
230) 

Praseodymium sodium mtrate, Pr(N 03 )s, 
2NaN03+H 0 

Sol m H2O (von Schule, Z anorg 1898, 
18 356) 

Praseodymium zme mtrate, 2 Pr(N 03 ) 3 , 
3Zn(N03)2+24H20 

1 1 sat solution m HNOa+Aq (sp gr 
1 325) contains 14 69 g hydrous salt at 16® 
(Jantsch, Z anorg 1912, 76 321 ) 

Radium mtrate 

Has apparently the same solubility in H2O 
as the corresponding Ba comp (Curie, Dis 
sert 1903 ) 

Rhodium mtrate, Rh(N 03 ) 3 + 2 H 20 (?) 

Dehquescent Sol in HoO Insol in 
alcohol (Claus ) 

Rhodium uranyl mtrate, 

2(UO3)(NO3)2Rh2(NO3)6 + 10H2O 
Sol in H2O and acids, msol m aq alkalies 
(Lancien, C C 1912, 1 208 ) 

Rubidium mtrate, RbNOs 

100 pts H2O dissolve 20 1 pts at 0°, 43 5 
pts at 10° (Bunsen ) 


Solubihty in H2O at t° 


G PbNOs 
per 100 g 
t® 


G RbNO* 
per 100 g 

■R«n Solu 

tion 

t 

to 

0 19 5 16 3 

60 

200 66 

10 33 0 24 8 

70 

251 71 

20 53 3 34 6 

80 

309 75 

30 81 3 44 8 

90 

375 78 

40 116 7 53 9 

100 

452 81 

50 155 6 60 9 

118 3 

617 86 


(Berkeley, Trans Roy Soc 1904, 203 
207) 


100 g H2O dissolve 66 855 g RbNOs t 
25° (Haigh, J Am Chem Soc 1912, 
1148) 

Sp gr 20°/4° of a normal solution of RbN 3 
= 1 1(^35 , of a 0 5 normal solution = 1 049 I 
(Haigh, J Am Chem Soc 1912, 34 1151 
Sp gr of RbNOs +Aq 
G-eqmv RbNOs per 1 

at 18°= 0 5035 1 OOS 

Sp gr at 6°/6° 1 05342 1 10^ 6 

Sp gr at 18°/18° 1 05226 1 10 1 

Sp gr at 30°/30° 1 05156 1 lOi 2 

G -eqmv RbNOs per 1 

at 18°= 2 000 2 68' 

Sp gr at 6°/6° 1 20655 

Sp gr at 18°/18° 1 20302 1 27( 6 

Sp gr at 30/30° 1 20036 1 26 7 

(Clausen, W Ann 1914, (4) 44 1069 ) 

Easily sol m HNO3 (Schultz, Zeit < 1 
(2) 6 531 ) 

Sol in acetone (Eidmann, C C 1899, [ 
1014, Naumann, B 1904, 37 4328 ) 

Insol in methyl acetate (Naumann, i 
1909,42 3790) 

Rubidium hydrogen mtrate, RbNOs, HN( 
Fairly stable in air (Wells, Am Ch J 
1901, 26 273 ) 

Rubidium dthydrogen mtrate, RbNOj, 

2 HNO 3 

Decomp rapidly m air (Wells, Am Cl J 
1901,26 273) 

2RbN03, 5HNO3 Decomp by H 3 
Known only in solution m HNO3+ q 
(Ditte, A ch (5) 18 320 ) 

Rubidium silver mtrate, RbNOs, AgNOs 
Sol in H2O (Russell and Maskelyne, B y 
Soc Proc 26 357) 

Rubidium thonum mtrate, Rb2Th(NOs)6 
SI sol mHNOs, decomp byH20 (Me r, 
Z anorg 1901, 27 384 ) 
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Rubidium uranyl mtrate, Rb(U02)(N03)8 
Decomp by HaO Sol m cone HNOs 
(Meyer, B 1903,36 4057) 


Solubility of HaO at t® 



1 In 100 pts of the solution | 


t® 

Pts by 
wt UO 2 

Pts 
by wt 
NOs 

Pts 
by wt 
Rb 

Pts 
by wt 
total 
salt 

Solid phase 

25 

a'i 35 42 

19 72 

4 63 

59 57 

Double salt+ 

b) 35 40 

19 76 

4 67 

59 64 

RbNOa 


80 

a) 34 64 


11 01 

69 46 

Double salt 


b) 34 68 


11 01 

69 52 



Rubidium uranyl nitrate is decomp by 
HaO at low temp , at 80® it is sol m HaO 
without decomp 


(Rimbach, B 1904, 37 476 ) 

Samarium mtrate, Sm(N03)34-6H20 
Easily sol in HaO (Cleve, C N 48 74 ) 
Very hydroscopic (Demargay, C R 
1900, 130 1187 ) 


Samarium zme mtrate, 2Sm(N08)s, 
3Zn(N08)2+24H20 

1 1 sat solution m HNOs+Aq (sp gr 
1 325) contains 36 47 g hydrous sm at 16® 
(Jantsch, Z anorg 1912, 76 321 ) 


Scandium mtrate, basic 
Sol m HaO (Nilson, B 13 1444 ) 
Sc 0H(N03 ) +HoO (Crookes, Roy Soc 
Proc 1908, 80 A 518 ) 

Sc 20(N08)4 (Crookes ) 


Scandium nitrate, Sc(N 03)3 

(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 
+4H2O Very sol m H2O (^Crookes ) 


Silver mtrate, AgNOa 

100 pts HaO at 11® dissolve 127 7 pts 
(Schnauss, Arch Pharm (2) 82 260 ) 

100 pts HaO dissolve at 

0® 19 5° 54® 85° 110® 

121 9 227 3 500 714 1111 pts AgNOa 

(Kremers, Pogg 92 497 ) 


100 pts HaO dissolve 1622 5 pts at 125®, 
and 1941 4 pts at 133® (Tilden and Shen- 
stone, Phil Trans 1884 23 ) 

Sat solution boils at 125® (Kremers) 


Solubility m HaO at t® 

Sat AgNOs+Aq contains % AgNOs at t® 


t« 

% AgNOs 

t® 

% AgNOs 

—7 

46 3 

36 5 

75 7 

—7 

46 0 

40 5 

76 8 

—5 

47 6 

45 

77 1 

—1 

52 4 

48 

78 5 

—1 

51 9 

73 

84 0 

+5 

56 3 

122 

88 7 

10 

61 2 

134 

92 1 

15 5 

66 1 

135 

92 8 

20 

67 8 

135 

92 7 

26 

71 1 

148 

93 3 

29 

73 0 

160 

95 2 

31 

73 8 

182 

96 9 


(fitard, A ch 1894, (7) 2 526 ) 


100 g sat AgN084'Aq at 15 5® contain 
65 5 g AgNOa (Greemsh and Smith, Pharm 
Jour 1903, 71 881) 

Solubihty of AgNOs m H 2 O at 30® = 10 31 
mnl -htrp n\/Tfli?csnTi Ohpm Snr* 1Q11 99 


rausch by Mendde]^ (Z anal 27 284), and 
K = Kohlrausch (W Ann 1879 1), contain- 


mg 



5 

10 

15 

20% AgNOs, 

C K 

1041 

1 080 

1 125 

1 160 

K M 

10440 

1 0901 


1 1969 

K 

10422 

1 0893 

1 1404 

1 1958 


25 

30 

35 

40% AgNOs, 

C K 

1206 

1 251 



K M 




1 4791 

K 

1 2555 

1 3213 

13945 

1 4773 


45 50% AgNOa 

K 1 5705 1 6745 


Sp gr of ^.gNOsH-Aq at 25° 


Concentration of \gNOs 

Sp gr 

1-normal 

1 1386 

Va- “ 

1 0692 

V4- “ 

1 0348 

Vs- “ 

1 0173 


(Wagner, Z phys Ch 1890, 6 40 ) 


Sol in 500 pts HNO 3 , 30 pts 2HNO3, 
3H2O at 20®, and 6 pts 2HNOs, SHaO at 100® 
(Schultz, Zeit Ch 1869 531 ) 

Insol m cone HNO 3 (Warren, C C 
1897 1,438) 
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Solubility of AgNOs in HNOa+Aq at 25® 


G mol per 1 

G AgNOs 
per 1 

Sp gr 25° 

HNOs 

AgNOs 

0 

10 31 

1752 

2 3921 

0 404 

9 36 

1591 

2 2754 

0 962 

8 08 

1373 

2 1243 

1 698 

6 54 

1111 

1 9402 

2 834 

4 526 

769 1 

1 7052 

4 497 

2 590 

440 1 

1 4980 

5 992 

1 698 

288 6 

1 4195 

8 84 

0 843 

143 2 

1 3818 

12 53 

0 347 


1 3976 


(Masson, CLem Soc 1911, 99 1132 ) 


AgNOs +NH4NO8 Solubility of AgNOs 
in NHiNOs+Aq See under NH4NO8 
AgNOs +KNOs Solubility of AgNOs 
+KN0sinH20 See under K^Oz 

AgNOs+AgNOa 


Solubility of AgN084-AgN02 at 18® 


G per 1 

1 G per 1 

AgNOs 

AgNOs 

AgNOs 

AgNOa 

0 000 

3 184 

3 512 

2 201 

0 439 

3 042 

7 024 

1 799 

0 878 

2 926 

14 048 

1 480 

1 766 

2 601 




(Naumann and Rucker, B 1905, 38 2293 ) 
See also under AgNOs 


Insol m liquid CO 2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

Very sol in liquid NHs (Franklin, Am 
Ch J 1898, 20 829 ) 

Sol in 4 pts boihng alcohol 
Sol m 10 pts alcohol (Dumas ) 

Sol in 11 pts alcohol of 90% (Hager ) 


Solubihty in 100 pts alcohol of given vol % 
at t® 


t° 

95% 

80% 

70% 

60% 

15 

3 8 

10 3 

22 

1 

30 5 

50 

7 3 




58 1 

75 

18 3 

42 0 



89 0 

t° 

50% 

40% 

30% 

20% 

10% 

15 

35 8 

56 4 

73 7 

107 

158 

50 


98 3 


214 


75 


160 


340 



(Eder, J pr (2) 17 44 ) 


100 pts absolute methyl alcohol dissolve 
3 72 pts at 19°, 100 pts absolute ethyl al- 
cohol dissolve 3 1 pts at 19° (de Bruyn, Z 
phys Ch 10 783 ) 


Only traces are sol in absolute alcohol 
ether 100 pts of a mixture of 1 vol alcoh [ 
(95 vol %)+! vol pure ether dissolve 1 » 
pts AgN08 at 15°, 100 pts of 2 vols alcot I 
-1-1 vol ether dissolve 2 3 pts AgN( 
(Eder, J pr 1878, (2) 17 45 ) 


Solubihty of AgNOs in ethyl alcohol -fi ( 
at 30° 


% by wt HsO 

% by wt alcohol 

1 % by wt AgN 

27 0 



27 71 

2 8 

69 49 


13 67 

55 53 


20 13 

47 77 

31 40 

25 86 

42 75 

28 95 

37 26 

33 79 

27 91 

44 54 

27 55 

20 92 

64 42 

14 66 

6 83 

86 54 

6 63 


(Schrememakers, Z phys Ch 1909, 66 57 l 


Solubihty of AgNOs +KNO3 m alcohi 
See under KNO3 

Sol m methyl, ethyl, and isobutyl alcoho 
CCI4, CHCls, acetone and pyridine (Wilcc , 
J phys Chem 1910, 14 587 ) 

100 pts H2O sat with etjier dissolve 8^ 
pts AgNOs at 15° (Eder, I c ) 

Sol m glycerine 

Sol m benzomtrile 100 g benzonitr 
dissolve about 105 g AgNOs at 18° (Na 
mann and Schier, B 1914, 47 1369 ) 

1 pt acetomtrile dissolves about 1 5 p 
AgNOs (Scholl and Stemkopf, B 1906, » 
4398) 

Easily sol m methyl, ethyl, and an 1 
amine (Shinn, J phys Chem 1907, 11 53 ) 

Sol in acetone (Krug and M 'Elroy, 
Anal Ch 6 184 ) 

0 35 pts are sol in 100 pts acetone at 1 

0 35 '' '' '' ‘‘ 100 “ “ 5 

(Laszyznski, B 1894, 27 2287 ) 

Sol in acetone and in methylal (Eidmai , 
C C 1899, II 1014 ) 

1 g AgNOs IS sol m 227 g icctone at I 
Sp gr of sat solution 18°/4° =0 798 (N - 
mann, B 1904, 37 4339 ) 

Insol in CS2 (Arctowski, Z anoig 18' , 
6 257) 

Difficultly sol in methyl acetate (N 
mann, B 1909, 42 3790 ) 

Insol in methyl acetate (Naumann, 
1909, 42 3790), ethyl acetate (Naumai , 
B 1904, 37 3601 ) 

Sol in urethane (Castoro, Z anorg 18 
20 61 ) 

100 g CeHe dissolve 0 022 g AgNOs at 3 , 
0 044 g at 40 5° (Lmebarger, Am J g l 
1895, 49 48 ) 

Mol weight determined m piperidi , 
pyndine and benzomtrile (Werner, Z anc ; 
1897, 16 pp 17, 23 and 32 ) 
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Solubility of AgNOs in pyridine at t® 


t® 

G A.gNo3 
per 100 g 
CsHsN 

Solid phase 

-48 5®* 

0 

CfiHfiN 

-50 5 

3 

u 

-53 

6 

ee 

-59 

9 

« 

-65 
-51 25 

11 1 

CtHsN+AgNOj^CjHtN 

AgNOj, eCsksN 

-44 1 

11 7 

(( 

-40 

12 2 

(( 

-35 

12 6 

(t 

-30 

13 9 

C( 

-25 

17 6 

et 

-24 

-22 

18 8 

'' H-AgNOs^CfiHsN 
AgNOs, 3C6HfiN 

-10 

20 03 

ti 

0 

22 34 

it 

H-10 

27 21 


20 

33 64 

<i 

30 

40 86 

te 

40 

53 52 

{( 

45 

62 26 

It 

46 

63 06 

it 

47 

66 35 

tt 

48 

70 85 

tt 

48 5 

45 

69 85 

+AgN08,2C5H5N 

AgNOs, 2CfiH6N 

50 

72 25 

tt 

60 

78 60 

tt 

70 

89 10 

tt 

80 

121 21 

tt 

87 

215 02 

tt 

80 

228 5 

tt 

74 

230 6 

tt 

74 

235 4 

tt 

80 

230 4 

tt 

87 

237 1 

tt 

90 

241 9 

tt 

100 

253 8 

tt 

110 

, 271 4 

tt 


*M pt 

(Kahlenberg and Brewer, J phys Ch 1908, 
12 283) 


Silver nitrate acetyhde, AgNOs, AgHCa 
(Willgerodt, B 1895, 28 2108 ) 

AgNOs, Ag 2 C 2 Ppt (Chavastelon, C R 
1897, 124 1365 ) 

2 AgNOs, Ag 2 C 2 (Chavastelon ) 

Silver nitrate ammoma, AgNOs, NHs 
Partly sol in H 2 O, rather sol in alcohol 
SI sol in ether (Reychler, B 16 990 ) 
Very sol in liquid ammonia below — 10® 
(Joanms, C R 1894, 118 1151 ) 

\gNOs, 2 NH 3 Easily sol in H 2 O (Mit- 
scherlich ) 

11 alcohol dissolves 0 0383 g mols (Kun- 
low, C C 1903 II, 97 ) 

AgNOs, 3NHs Completely sol m H 2 O 
(Rose, Pogg 20 153 ) 


Silver nitrate antiinomde, AgNOs, AgsSb 
Decomp at once by H 2 O (Poleck and 
Thummel, B 16 ^35 ) 

Silver nitrate arsemde, AgNOs, 4.gs As 
Decomp at once by H 2 O (Poleck and 
Thummel ) 

Silver nitrate bromide, AgNOs, AgBr 
Decomp immediately by H 2 O or alcohol, 
with separation of AgBr (Risse, A 111 39 ) 

Silver mtrate chloride, AgNOs, AgCl 
Quickly decomp with H 2 O, more slowly 
with absolute alcohol, not decomp by ether- 
alcohol (Reichert, J pr 92 237 ) 

Silver nitrate cyamde, 2AgNOs, AgCN 
Decomp by H 2 O, not by alcohol fHell- 
wig, Z anorg 1900, 26 177 ) 

Silver mtrate iodide, AgNOs, Agl 
Cold H 0 separates Agl, which redissolves 
on heatmg (Sturenberg, Arch Pharm (2) 
143 12 ) Sol m little HoO without decomp , 
more H 2 O separates Agl (Kremers, J pr 
71 54 ) Insol m absolute alcohol Sol in 
cone AgNOs H-Aq 

2 AgN 03 , Agl Sol in little but decomp by 
more boilmg H 2 O (Risse, A 111 39 ) 

Silver mtrate mercuric oxide, AgNOs, 2HgO 
Decomp by H 2 O Sol m HNOs and 
H 2 SO 4 (Fmci, Gazz ch it 1910, 41 (2) 
548) 

Silver mtrate phosphide, SAgNOs, ^gsP 
(Warren, C N 66 113 ) 

Silver mtrate silicide, 4AgN08, AgSi 
(Buchner, Ch Ztg 9 484 ) 

Silver mtrate sihcate, 2 AgN 03 , 3 Ag 4 Si 04 
Sol in dll HNOs H-Aq, but S 1 O 2 separates 
out after heatmg (Rousseau and Tite, C R 
114 294) 

Silver mtrate sulphide, AgNOs, Ag 2 S 
Decomp by H 2 O (Poleck and Thummel, 
B 16 2435) 

Silver mtrate sulphocyamde, 2 AgN 03 , 
AgSCN 

Decomp by H 2 O, not by alcohol (Hellwig, 
Z anorg 1900, 26 178 ) 

Sodium mtrate, NaNOs 
Dehquescent in moist air Sol m H 2 O with 
absorption of heat 75 pts NaNOs mixed 
with 100 pts H 2 O at 13 2® lower the tempera- 
ture 18 5° (Rudorff, B 2 68 ) 


1 

0 

58 pts 
46 

H 2 O at — 6® 1 

-1-119® 

(Marx ) 

2 

89 

2 ® 

1 

1 

12 

28 

(■ (Osann ) 

0 

79 

47® J 

1 

1 

14 

18 5 

(Kopp ) 

1 

136 

18 75 

(Karsten ) 

1 

16 

20° 

(Schiff A 109 

2 


18 7o^ 

‘ (Abl ) 
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100 pts H2O at t° dissolve pts NaNOs 


t® 

Pts NaNOs 

t 

Pts NaNOa 

— 6 


50 

111 13 

0 

79 75 1 

60 

119 94 

10 


70 


16 

87 63 

80 

140 72 

20 

89 55 

90 1 

153 63 

30 

95 37 



40 


1 120 



(Poggiale, A ch (3) 8 469 ) 

100 pts H 2 O at 119° dissolve 150 pts NaNOa (Gnf 
fitlis ) 

NaNOa -j-Aq sat at 18 75® has 1 3769 sp gr and 100 
pts H 2 O have dissolved 88 001 pts NaNOa (Kar 
sten ) 

NaNOa +Aq sat m cold contams 33 3% NaNOa 
(Fourcroy ) 

NaNOa 4- Aq sat at 12 5® contains 34% NaNOa 
(Hassenfratz ) 

100 pts H 2 O at 15 5® dissolve 33 pts at 52® 100 pts 
NaNOa (Ure s Diet ) 

100 pts H2O dissolve pts NaNOa at b° 


t 

Pts NaNOa 

t® 

Pts NaNOa 

0 

73 0 


125 5 

13 9 

81 6 

99 9 

173 6 

44 65 

1 110 5 

119 7 

211 4 


(Nordenskjold, Pogg 136 312 ) 

100 pts H2O dissolve pts NaNOa at t® 


jim 

Pts NaNOa 

t® 

Pts NaNOa 


■RE9i 


142 31 


78 57 


153 72 


87 97 

90 

165 55 

30 

98 26 

100 

178 18 

40 

109 01 

no 

194 26 

50 

120 00 

119 4 

213 43 

60 

131 11 




(Maumen^, C R 58 81 ) 

100 pts NaNOa 4-Aq sat at 14° contain 
43 88 pts NaNOa, at 15°, 44 53 pts NaNOa 
(v Hauer, J pr 98 137 ) 

100 pts H2O dissolve 84 21-84 69 pts 
NaNOa at 15 6°, and sat solution has sp gr 
1 337-1 378 (Page and Keightley, Chem 
Soc (2) 10 556 ) 

100 pts H2O dissolve pts NaNOa at t° 


t® 

Pts NaNOa 

t® 

Pts NaNOa 

0 

66 69 

18 

83 62 

2 

70 97 

21 

85 73 

4 

71 04 

26 

90 33 

8 

75 65 

29 

92 93 

10 

76 31 

36 

99 39 

13 

79 00 

51 

113 63 

15 

80 60 

68 

125 07 


Solubility IS constant from 0° to — 15 7°, 
when NaNOa +7H2O separates out (Ditte, 
C R 80 1164) 


Solubihty in 100 pts H2O at t° 


t® 

Pts NaNOa 

t® 


0 

72 9 

60 

122 

1 

74 7 

61 

124 

2 

75 4 

62 

125 

3 

76 0 

63 

126 

4 

76 7 

64 

127 

5 

77 4 

65 

128 

6 

78 1 

66 

130 

7 

78 7 

67 

131 

8 

79 4 

68 

132 

9 

80 1 

69 

133 

10 

80 8 

70 

134 

11 

81 4 

71 

136 

12 

82 0 

72 

137 

13 

82 7 

73 

138 

14 

83 4 

74 

139 

15 

84 0 

75 

140 

16 

84 7 

76 

142 

17 

85 4 

77 

143 

18 

86 1 

78 

145 

19 

86 8 

79 

146 

20 

87 5 

80 

148 

21 

88 3 

81 

149 

22 

89 0 

82 

151 

23 

89 7 

83 

152 

24 

90 3 

84 

153 

25 

91 0 

85 

155 

26 

91 8 

86 

156 

27 

92 5 

87 

158 

28 

93 2 

88 

159 

29 

94 0 

89 

161 

30 

94 9 

90 

162 

31 

96 0 

91 

164 

32 

96 

92 

166 

33 

97 

93 

168 

34 

98 

94 

169 

35 

99 

95 

171 

36 

100 

96 

173 

37 

100 

97 

175 

38 

101 

98 

177 

39 

102 

99 

178 

40 

102 

100 

180 

41 

103 

101 

1S2 

42 

104 

102 

1S4 

43 

105 

103 

186 

44 

106 

104 

ISS 

45 

107 

105 

190 

46 

108 

106 

192 

47 

109 

107 

194 

48 

no 

108 

196 

49 

111 

109 

198 

50 

112 

no 

200 

51 

113 

111 

202 

52 

114 

112 

204 

53 

115 

113 

207 

54 

116 

114 

209 

55 

117 

115 

211 

56 

118 

116 

213 

57 

119 

117 

215 

58 

120 

117 5 

216 4 

59 

211 




(Mulder, Scheik Verhandel 1864 83 ) 
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^ contains 216 4 pts NaNOs 
fMulder) 218 5 pts NaNOs (Marx) 213 4 pts NaNo! 
(Maurnen^) 211 4 pts NaNOs (Nordenskj old) 224 8 
pts NaNOs (Legrand) 160 pts NaNOs (Gnffiths) 


Sat NaNOs +Aq contains at 


120® 

130® 

172® 

180® 

199° 

66 8 

67 5 

771 

781 

82 0% NaNO., 

220® 

250® 

255® 

290® 

313° (mpt ) 

83 5 

89 5 

915 

97 5 

100% NaNOj 


(fitard, A ch 1894, (7) 2 527) 


Sp gr of NaNOs +Aq at 18® 


% NaNOs 

Sp gr 

% NaNOs 

Sp gr 

5 

1 0327 

20 

1 1435 

10 

1 0681 

30 

1 2278 


(Kohlrausch, W Ann 1879 1 ) 


Sp gr of NaNOs+Aq at 20®, containing 
mok NaNOs m 100 mols H 2 O 


100 g sat NaNOs+Aq contain 42 47 g 
NaNOs at 0® (Coppadoro, Rass Min 1911, 
XVII, 36 123) 

100 g sat NaNOs+Aq contain 49 16 g 
NaNOs at 30® (Coppadoro, Rass Mm 
1912, 37 7 ) 

100 g H 2 O dissolve 92 14 g NaNOs at 25® 
(Haigh, J Am Chem Soc 1912, 34 1148 ) 

The solubihty of crystals on different faces 
has been determmed by Lebrun (Belg Acad 
BuU 1913 953) 


Sp gr of NaNOs+Aq at 19 5° 


% NaNOs 

Sp gr 

% NaNOs 

Sp gr 

12 057 

1 0844 

39 860 

1 3176 

22 726 

1 1667 

46 251 

1 3805 

31 987 

1 2450 




(Kremers, Pogg 96 120 ) 


Sp gr of NaNOs+Aq at 20 2® 


Mols NaNOs 

Sp gr 

2 

1 05980 

5 

1 13813 


(Nicol, Phil Mag (5) 16 122 ) 


The saturated solution boils at 117 6® (Mulder ) 

118 9® (Griffiths ) 

119® (Marx) 

119 4® (Maumen^ ) 

119 7° (Nordenefcjold ) 
121® (Legrand ) 
122-123® (Kremers ) 

NaNOs+Aq forms a crust at 118®, and 
contains 194 pts NaNOs to 100 pts H 2 O, 
highest temp observed, 120 5° (Gerlach,iZ 
anal 26 427 ) 


B -pt of NaNOs+Aq contammg pts NaNOs 
to 100 pts H 2 O G= according to Ger- 
lach (Z anal 26 433), L= according to 
Legrand (A ch (2) 69 431) 


% NaNOs 

Sp gr 

% NaNOs 

Sp gr 

1 

1 0065 

26 

1 1904 

2 

1 0131 

27 

1 1987 

3 

1 0197 

28 

1 2070 

4 

1 0264 

29 

1 2154 

5 

1 0332 

30 

1 2239 

6 

1 0399 

31 

1 2325 

7 

1 0468 

32 

1 2412 

8 

1 0537 

33 

1 2500 

9 

1 0606 

34 

1 2589 

10 

1 0676 

35 

1 2679 

11 

1 0746 

36 

1 2770 

12 

1 0817 

37 

1 2863 

13 

1 0889 

38 

1 2958 

14 

1 0962 

39 

1 3055 

15 

1 1035 


1 3155 

16 

1 1109 

41 

1 3225 

17 

1 1184 

42 

1 3355 

18 

1 1260 

43 

1 3456 

19 

1 1338 

44 

1 3557 

20 

1 1418 

45 

1 3659 

21 

1 1498 

46 

1 3761 

22 

1 1578 

47 

1 3864 

23 

1 1659 

48 

1 3968 

24 

1 1740 

49 

1 4074 

25 

1 1822 

IHl 

1 4180 


(Schiff, calculated by Gerlach, Z anal 8 
280) 


B pt 

G 

L 

B pt 

G 

L 

101® 

9 

9 3 

112® 

121 5 

120 3 

102 

18 5 

18 7 

113 

133 

131 3 

103 

28 

28 2 

114 

144 5 

142 4 

104 

38 

37 9 

msm 

156 

153 7 

105 

48 

47 7 

116 

168 5 

165 2 

106 

58 

57 6 

117 

181 

176 8 

107 

68 

67 7 

118 

194 

188 6 

108 

78 5 

77 9 

119 

207 5 

200 5 

109 

89 

88 3 

120 

222 

212 6 

110 

111 

99 5 
no 5 

98 8 
109 5 

121 


224 8 


50 pts NaNOs mixed with 100 pts snow at 
— 1® give a temp of — 17 5® (Rudorff, Pogg 
122 337) 


Sp gr of NaNOs +Aq at t® 


G NaNOs dis 
solved m 100 g 
HsO 

G NaNOsin 
100 g of the 
solution 

t 

Sp gr 

4 166 

4 

17 8® 

1 0276 

11 111 

10 

13 9® 

1 0704 

25 000 

20 

12® 

1 1441 


(de Lannoy, Z phys Ch 1895, 18 465 ) 
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Sp gr of NaNO 4-Aq at 20 1° when p:= 
per cent strength of sol, d= observed 
density, w= volume cone m grams 

/pd \ 
percc ) 


p 

d 

w 

42 06 

1 3380 

0 56267 

35 65 

1 2765 

0 45510 

31 73 

1 2407 

0 39365 

23 24 

1 1696 

0 27180 

17 370 

1 1228 

0 19505 

11 915 

1 0819 

0 12888 

9 665 

1 0656 

0 10300 

7 039 

1 0468 

0 07369 

4 241 

1 0273 

0 04357 

1 589 

1 0096 

0 01604 


G per 100 g H 2 O | 

Sp gr 

NHs 


13 87 


mBM 

17 28 



20 38 




(Barnes, J phys Chem 1898, 2 645 ) 

Sp gr 2074® of a normal solution of NaNOs 
= 1 05386, of a 0 5 normal solution = 1 02646 
(Haigh, J Am Chem Soc 1912, 34 1151 ) 

Sp gr of sat NaNO 3 4-Aq ab t° 


t® 

G NaNOs sol 
in 100 g H 2 O 

Sp gr 

—10 

68 0 

1 342 

0 

43 0 

1 358 

10 

80 5 

1 377 

20 

88 0 

1 387 

30 

96 2 

1 406 

40 

104 9 

1 418 

50 

114 0 

1 437 

60 

124 6 

1 456 

70 

136 0 

1 467 


(Tschemaj, J Russ Phys Chem Soc 1912, 
44 1565) 


Solubility of NaNOs m NH40H4“Aq at 1 


(Fedotieff and Koltunoff, Z anorg 1914, 6 
251) 


NaNOs-f-NaaCOs (See Na^COs ) 

Sol msat NH4Cl4'Aq 
Very rapidly sol in sat BaClaH-Aq ^ 
pptn ofBa(N03)2 

Sol in sat KC14“Aq, with formatioi 
KNOs 

Sol m sat NH4N034-Aq (See NH4N' 

Sol in sat Ba(N08)2 4-Aq, with pai lal 
pptn of Ba(N03)2 (See Ba(N08)2 ) 

Sol msat Pb(N03)2 4-Aq, with subseqi mt 
pptn of Pb(N03)2 fSee Pb(N03)2 ) 
NaN0s4KN03 

Sol m sat KN034Aq, solution thus n 
at 18® contains 54 33% mixed salt, or 100 
H2O dissolve 118 98 pts mixed salt 
89 53 pts NaNOs and 29 45 pts K1 
(See KNOs) 

NaNOs 4Sr(N03)2 

If Sr(N08)2 4Aq sat at 14 5® is sat 
NaNOs, 100 pts H2O dissolve 


th 

of 

) 


de 

its 

TLZ 

33 


1th 


NaNOa 

83 7 

66 4 


Sr(NO,) 


51 0 

02 



117 4 



(Mulder ] 


Sol m 66 pts HNOs, m 32 pts 2HNO3, 
3H2O at 32®, in 4 pts 2HNO3, 3H 0 at 123® 
(Schultz, Zeib Ch (2) 6 531 ) 


Solubihtv m HN03 4Aq at 0® 


G per 100 cc of solution 

Sp gr 

NaNOs 

HNOs 

56 5 

0 00 

1 341 

54 2 

1 67 

1 338 

51 48 

3 59 

1 331 

48 42 

5 55 

1 324 

44 88 

7 93 

1 312 

41 44 

10 65 

1 308 

33 61 

17 02 

1 291 

29 86 

20 33 

1 285 

26 46 

23 48 

1 282 

20 00 

30 26 

1 276 

15 32 

36 09 

1 276 

10 97 

44 76 

1 291 


(Engel, C R 1887, 104 911 ) 


NaN 034 NaN 02 S(( under NaNO 
NaN 034 NaCl 

100 pts HO dissolve 24 01 pts Ni 14 
54 55 pts NaNOs = 70 40 pts of the two ilts 
at 20® (Nicol, Phil Mag (5) 31 1S() ) 


100 pts H 2 O dissolve ab IS 75° 



1 

2 

i 



(> 

NaCl 

36 

25 22 

24 06 

24 OS 


4 () 

NaNOs 


52 89 J 

52 84 

52 82 

86 6 



2 Sat NaC14Aq treated with NaN< 3 

3 Sab NaNOs 4 Aq treated with Na' 1 

4 Simultaneous treatment of the two alts 
by H2O (Karsten ) 

6 Excess of both salts 4 Aq warmed and 
cooled to 20® (Rudorff, B 6 484 ) 



NITRATE, SODIUM 


595 


Solubility of NaCl with addition of NaNO» 
at 15 5° 


Sp gr 

100 

ccm contam m g 

NaCl 

H 2 O 

NaNOs 

1 2025 

31 78 

88 47 

0 00 

1 2305 

27 89 

87 63 

7 53 

1 2580 

26 31 

86 25 

13 24 

1 2810 

23 98 

82 66 

21 58 

1 3090 

22 30 

80 42 

28 18 

1 3345 

20 40 

79 25 

33 80 

1 3465 

19 40 

77 37 

37 88 

1 3465 

19 67 

77 34 

37 64 


NaNOs separated in last two solutions 


Solubihty of NaNOs with addition of NaCl 
at 15° 


Sp gr 

100 ccm contam in g 

NaNOs 

H 2 O 

NaCl 


62 38 

74 82 

0 

1 3645 

56 56 

75 69 

4 00 

1 3585 

52 09 

75 71 

7 24 

1 3530 

47 08 

76 86 

11 36 

1 3495 

42 66 

76 96 

15 33 

1 3485 

39 90 

77 14 

17 81 

1 3485 

38 73 

77 15 

18 97 

1 3485 

38 02 

77 49 

19 34 


NaCl separated m last two solutions 


(Bodlander, Z phys Ch 7 360 ) 


Solubility of NaNOs m NaCl+Aq at 15° 


Sp gr 

G per 100 cc sat 

solution 

NaCl 

NaNOs 

H 2 O 

1 3720 

0 

62 38 

74 82 

1 3645 

4 0 

56 76 

75 69 

1 3585 

7 24 

52 09 

75 71 

1 3530 

11 36 

47 08 

76 86 

1 3495 

15 33 

42 66 

76 96 

1 3485 

17 81 

39 90 

77 14 

1 3485 

18 97* 

38 73* 

77 15 

1 3485 

19 34* 

38 02* 

77 49 


* Solutions sat with both salts 


(Bodlander, Z phys Ch 1891, 7 361 ) 


Solubility of NaNOs +NaCl (s m 100 g H 0) 
at 25° 


NaNOs 

NaCl 1 

Solid phase 

79 20 

8 39 

NaNOs 

68 38 

16 32 

(C 

56 56 

23 74 

NaNOs +NaCl 

39 20 

27 56 

NaCl 

20 17 

31 48 

(C 


(Uyeda, Mem Col Sc Kioto, 1910, 2 245 ) 


Solubihty in NaCl+Aq at 20°, 30°, 40° and 
91° Tables given in the original show that 
each salt diminishes the solubihty of the 
other (Leather, Mem Dept Agric India, 
1914, 3 177, Chem Soc 1915, 108 (2) 13 ) 
See also under NaCl 

NaNOs+NaOH 

Solubihty m NaOH+Aq at 0° NaNOs = 
mols NaNOs (m mg ) m 10 ccm of solu- 
tion, NasO^mols NasO (m mg) m 10 
ccm of solution 


NaNOs 

NasO 

NaNOs 

+Na20 

Sp gr 

66 4 

0 

66 4 

1 341 

62 5 

2 875 

65 375 

1 338 

57 15 

6 1 

63 25 

1 333 

47 5 

12 75 

60 25 

1 327 

29 5 

26 

55 5 

1 326 

17 5 

39 

56 5 

1 332 

13 19 

45 875 

59 065 

1 356 

6 05 

60 875 

66 925 



(Engel, Bull Soc (3) 6 16 ) 


Solubihty m NaOH+Aq at 0° 


G per 100 cc solution 

Sp gr 

NaOH 

NaNOs 

0 0 

56 50 

1 341 

2 30 

53 19 

1 338 

4 89 

48 63 

1 333 

10 21 

40 42 

1 327 

20 83 

25 10 

1 326 

31 25 

14 89 

1 332 

36 76 

11 22 

1 356 

48 75 

5 15 

1 401 


(Engel, I c ) 


Easily sol m K2S04 + ALq without pptn 
Easily sol m Na‘)S04+^q without pptn 
Sol in MgS04+4.q, at first to a clear solu- 
tion, but afterwards NaNOs is pptd 
Very sol in sat CuS04+\q, but double 
sulphate separates out 
Very sol m ZnS04-fAq with pptn of 
double sulphate (Karsten ) 


Solubihty of NaNOs in Na S20s4‘Aq at t° 


t 

% 

NaNOs 

Na Os 

'^ohd phase 

9 

33 31 

12 26 

NaNOs 


22 57 

1 23 41 

“ H-NasS O3, 5 H 2 O 


4 22 

34 77 

Na S Os, 5H2O 

25 

35 42 

12 72 

NaNOs 


25 40 

24 25 



19 90 

31 81 

“ +Na2S,Os, 5 H 2 O 


18 02 

32 83 

Na SaOs, 5 H 2 O 


4 33 

40 50 

a 

1 


(Kremann and Rothmund, Z anorg 1914, 
86 373) 
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NITRATE, SODIUM 


Very sol m liquid NHs (Franklin, Am 
Ch J 1898, 20 829 ) 

Easily sol m liqmd HF (Franklm, Z 
anorg 1905, 46 2 ) 

Hydrazme dissolves 26 6 pts NaNOs at 
12 S-IS'* (de Bruyn, Etc 1899, 18 297 ) 

100 pts alcohol of 0 9 iro gr dissolve 10 5 pts NaNOa 
0 872 sp gr 6 pts 0 834 sp gr 0 38 pt msol in 
alcohol of 0 817 sp gr (Kirwan ) 

100 pts alcohol of 61 4% by weight dissolve 21 2 pts 
NaNOs at 26° (Pohl W A B 6 600 ) 

100 pts alcohol of 62° Tr dissolve 7 4 pts NaNOs at 
19 5° 

100 pts alcohol of 93° Tr dissolve 0 93 pt NaNOs at 
19 5° (Wittstem ) 

100 pts alcohol containing % alcohol by 
weight dissolve pts NaNOs at 15®, or 100 
pts solution contain % NaNOs 

10 20 30 40 60 80% alcohol 

65 3 48 8 35 5 25 8 114 2 8 pts NaNOs 
39 5 32 8 26 2 20 5 10 2 2 7% NaNOs 

(Schiff) 

100 pts wood-spint of 40% dissolve 32 3 
pts NaNOs (Schiff, A 118 365 ) 


Solubihty m alcohol at 16 5® 


Sp gr 

100 

com contain m g 

Alcohol 

Water 

NaNOs 

1 3745 

0 

75 25 

62 20 

1 3162 

6 16 

70 82 

54 64 

1 2576 

11 60 

68 10 

46 06 

1 2140 

16 49 

65 04 

39 87 

1 1615 

22 17 

61 67 

32 31 

1 0855 

32 22 

52 92 

23 41 

1 0558 

37 23 

48 50 

19 85 

1 0050 

43 98 

42 78 

13 74 

0 9420 

52 60 

32 13 

9 47 

0 9030 

60 00 

25 65 

4 65 

0 8610 

63 16 

21 31 

1 63 


(Bodlander, Z phys Ch 7 317 ) 


100 pts absolute methyl alcohol dissolve 
0 41pt at 25® 

100 pts absolute ethyl alcohol dissolve 
0 036 pt at 25° (de Bruyn, Z phys Ch 10 
783 ) 

Solubihty m alcohol at 40° 


Wt % alcohol 

G NaNOs per 100 g 
alcohol -f-Aq 

0 

104 5 

8 22 

90 8 

17 4 

73 3 

26 0 

61 6 

36 0 

48 4 

42 8 

40 6 

55 3 

27 1 

65 1 

18 1 

77 0 

9 4 

87 2 

4 3 


(Bathnck, J phys Ch 1896, 1 162 ) 


Solubihty m alcohol at 30° 


Wt % alcohol 
m solvent 

G NaNOs per 100 g 

Solution 

Water 

0 

49 10 

96 46 

5 

46 41 

91 15 

10 

43 50 

85 55 

20 

37 42 

74 76 

30 

31 31 

65 10 

40 

25 14 

55 95 

50 

18 94 

46 75 

60 

12 97 

37 25 

70 

7 81 

28 25 

90 

1 21 

12 25 


(Taylor, J phys Ch 1897, 1 723 ) 


Solubihty m ethyl alcohol at 25° 

(Concentration of alcohol m g mol er 
1000 g H 2 O ) 


Normality 

Solubility in 1000 
g H 2 O 

Mol solubil 


920 30 

10 83 

M 

908 80 

10 70 


896 60 

10 54 

1 

870 95 

10 24 

2 

825 35 

9 70 


(Armstrong and Eyre, Proc R Soc 1910 ( ), 
84 127) 


Very si sol in acetone i Ki ug and M j 1- 
roy, J Anal Ch 6 1S4 ) 


Solubihty of NaNOs in acetone at 40° 


Wt % acetone 

G N iN( )t ix r 100 f. 
Uf ctonc -f-Aq 

0 0 

105 

8 47 

91 2 

16 8 

7S 3 

25 2 

66 4 

34 3 

57 9 

44 1 

46 2 

53 9 

32 8 

64 8 

23 0 

76 0 

10 8 

87 6 

3 2 


fBathrick, J phys Ch 1896, 1 162 ) 



NITRATE, STRONTIUM 


597 


Solubility of NaNOa m acetone at 30° 


Wt % acetone 
in solvent 

G NaNOs per 100 g 

Solution 

Water 

0 

49 10 

96 45 

5 

46 96 

93 20 

9 09 

45 11 

90 40 

20 

40 10 

83 70 

30 

35 08 

77 20 

40 

29 80 

70 75 

50 

24 34 

64 40 

60 

18 55 

59 95 

70 

13 15 

50 50 

80 

7 10 

38 20 

90 

1 98 

20 20 


(Taylor, Z phys Ch 1897, 2 723 ) 


Sol in glycerine 

Insol in ethylamme (Shinn, J phys 
Chem 1907, 11 538 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Insol in benzomtrile (Naumann, B 1914, 
47 1370) 


Sodium thonum mtrate, NaTh(N08)6 + 
9H2O 

Hydroscopic, sol in dil HNOs and Aq 
(Meyer, Z anorg 1901, 27 381 ) 


Sodium mtrate sulphate, NaNOs, Na2S04+ 

V2H2O 

Sol m HoO (Mangnac, Ann Mm (5) 12 
44) 

4'H20 Mm Darapskiie 


Sodium mtrate tungstosilicate, 3Na4Wi2Si04o 
4NaN03+45H 0 

(Wyruboff, Chem Soc 1897, 72 (2) 174 ) 


Strontium mtrate, Sr(N08)2 

Sol in 5 pts cold and0 5pt boiling H 2 O (Dumas) 
2 0 5 (Wittstein ) 

2 at 18 75 (Abl ) 

100 pts sat &r(N03)2 4-Aq at 19-20® contain 45 49 
pts SKNOa) (v Hauer J pr 98 137 ) 


1 pt SrCNOs) dissolves in pts H 2 O at t® 


t® 

Pts H 2 O 

t° 

Pts H 2 O 

t° 

Pts H 2 O 

0 

2 32 

25 

1 10 

75 

0 99 

10 

1 73 

50 

1 02 

100 

0 94 


(Kremers Pogg 92 499) 


100 pts H2O dissolve at 0°, 39 5 pts 
Sr(N08)2 (Mulder), at 0°, 40 16 pts Sr(NOs)2 
(Poggiie), at 0°, 43 1 pts Sr(NOs) (Krem- 
ers), at 100°, 101 1 pts Sr(N03)2 (Mulder), 
at 100°. 106 5 pts Sr(N03)2 (Kremers, Pogg 
92 499), at 100°, 119 25 pts Sr(N03)2 (Pog- 
giale) 


Solubility m 100 pts H2O at t° 


t® 

Pts 

Sr(NOs )2 

t® 

Pts 

Sr(NO*) 

t 

Pts 

SrCNOs) 

0 

39 

5 

36 

90 

7 

73 

96 

0 

1 

41 

2 

37 

90 

8 

74 

96 

2 

2 

42 

8 

38 

91 

0 

75 

96 

4 

3 

44 

3 

39 

91 

1 

76 

96 

5 

4 

45 

8 

40 

91 

3 

77 

96 

7 

5 

47 

3 

41 

91 

4 

78 

96 

8 

6 

48 

8 

42 

91 

5 

79 

97 

0 

7 

50 

3 

43 

91 

6 

80 

97 

2 

8 

51 

8 

44 

91 

8 

81 

97 

4 

9 

53 

4 

45 

91 

9 

82 

97 

5 

10 

54 

9 

46 

92 

1 

83 

97 

7 

11 

56 

5 

47 

92 

2 

84 

97 

9 

12 

58 

0 

48 

92 

3 

85 

98 

0 

13 

59 

6 

49 

92 

5 

86 

98 

2 

14 

61 

2 

50 

92 

6 

87 

98 

4 

15 

62 

8 

51 

92 

8 

88 

98 

6 

16 

64 

4 

52 

92 

9 

89 

98 

8 

17 

66 

0 

53 

93 

1 

90 

99 

0 

18 

67 

6 

54 

93 

2 

91 

99 

2 

19 

69 

2 

55 

93 

4 

92 

99 

4 

20 

70 

8 

56 

93 

5 

93 

99 

6 

21 

72 

5 

57 

93 

6 

94 

99 

8 

22 

74 

1 

58 

93 

8 

95 

100 

0 

23 

75 

8 

59 

93 

9 

96 

100 

2 

24 

77 

4 

60 

94 

0 

97 

100 

4 

25 

79 

0 

61 

94 

2 

98 

100 

6 

26 

80 

7 

62 

94 

3 

99 

100 

9 

27 

82 

4 

63 

94 

5 

100 

101 

1 

28 

84 

1 

64 

94 

6 

101 

101 

3 

29 

85 

8 

65 

94 

8 

102 

101 

6 

30 

87 

6 

66 

94 

9 

103 

101 

8 

31 

89 

5 

67 

95 

1 

104 

102 

0 

313 

90 

0 

68 

95 

2 

105 

102 

3 

32 

90 

2 

69 

95 

4 

106 

102 

5 

33 

90 

3 

70 

95 

6 

107 

102 

7 

34 

90 

5 

71 

95 

7 

107 9 

102 

9 

35 

90 

6 

72 

95 

9 





(Mulder, Scheik Verhandel 1864 114 ) 


Sat 

Sr(N08)2+Aq contains at 

*-6° 

+14° 20° 

32° 

245 

35 9 39 8 

46 9% SrNOs, 

53° 

56° 76° 

94° 110° 

47 2 

47 8 49 1 

50 4 50 2% SrNOs 

i 

(fitard, A ch 

1894, (7) 2 528 ) 


79 27 g anhydrous Sr(N03)2 are sol in 
KX) g H2O at 25° (Parsons and Carson, J 
Am Chem Soc 1910, 32 1385 ) 



NITEATE, SODIUM 


Solubility of Sr(N08)2 m H2O at t° 


t® 

G Sr(N03)2m 

100 g H 2 O 

Sp gr 

0 58 

40 124 

1 2856 

14 71 

60 867 

1 3938 

26 40 

82 052 

1 4883 

29 06 

87 648 

1 5110 

30 28 

88 577 

1 5144 

32 58 

88 943 

1 5141 

39 74 

90 086 

1 5128 

47 73 

91 446 

1 5115 

61 34 

93 856 

1 5105 

68 96 

95 576 

1 5106 

78 98 

97 865 

1 5109 

88 94 

100 136 

1 5117 


(Berkeley and Appleby, Proc R Soc 1911, 
(A) 86 503 ) 


100 g of the sat solution contain at 20®, 
4143 g Sr(!N08)2 (Findlay, Chem Soc 
1914, 106 782 ) 


Sp gr of Sr(NOs')2+Aq at 19 5° 


Sr(:^03)2 

Sp gr 

Sr(^0.)2 

Sp gr 

1 

1 009 

21 

1 192 

2 

1 017 

22 

1 202 

3 

1 025 

23 

1 213 

4 

1 034 

24 

1 223 

5 

1 041 

25 

1 233 

6 

1 049 

26 

1 246 

7 

1 059 

27 

1 257 

8 

1 068 

28 

1 268 

9 

1 076 

29 

1 280 

10 

1 085 

30 

1 292 

11 

1 095 

31 

1 304 

12 

1 103 

32 

1 316 

13 

1 113 

33 

1 330 

14 

1 122 

34 

1 340 

15 

1 131 

35 

1 354 

16 

1 140 

36 

1 367 

17 

1 150 

37 

1 381 

18 

1 160 

38 

1 395 

19 

1 170 

39 

1 410 

20 

1 181 

40 

1 422 


(Kremers, calculated by Gerlach, Z anal 8 
286) 


Sp gr of Sr(N03) +Aq at 23 4° a==no of 
grms XH niol wt dissolved in 1000 
grms H2O, b=sp gr if a is Sr(N08)2, 
4H2O, H 3310I wt =142, c = sp gr if ais 
Sr(N63)2, yi mol wt =106 


a 

b 

c 

a 

b 

c 

1 

1 078 

1 081 

5 

1 303 

1 350 

2 

1 146 

1 155 

6 

1 345 

1 407 

3 

1 205 

1 224 

7 

1 383 


4 

1 257 

1 284 





(Favre and Valson, C R* 79 968 ) 


Sp gr of Sr(N08)2+Aq at 17 5° 


% Sr(N08)3 

Sp gr 

% Sr(N03)2 

Sp gr 




1 422 



Sat sol 

1 52 


1 1 294 1 




(Gerlach, Z anal 27 283 ) 


Sp gr of Sr(N08)2+Aq at t° 



% Sr(N03)2 

Sp gr 

14 0° 

5 

1 0420 

14 3° 

10 

1 0859 

14 5° 

15 

1 1319 

14 5° 

20 

1 1816 

14 5° 

25 

1 2364 

14 4° 

34 33 

1 3470 


(Long, W Ann 1880, 11 39 ) 


Sp gr of Sr(NOs)2+Aq at room tern 
containing 

10 29 21 19 32 61%Sr(N03)2 

1 0885 1 124 1 3067 

(Wagner, W Ann 1883, 18 266 ) 


Sp gr of Sr(N08)2+Aq at 25° 


Concentration of 

Sp gr 

Sr(N03)2H-Aq 

l-normal 

1 0822 

Vr- “ 

1 0419 

‘A- “ 

1 0208 

Vr- “ 

1 0104 


(Wagner, Z phys Ch 1890, 6 40 ) 


Sr(N03)2+Aq containing 10 50% Sr(N05 
hassp gr20°/20° = 10005 
Sr(N03)2+Aq containing 25 51% Sr(NOs 
hassp gr 20°/20° = 1 2440 

(Le Blanc and Rohland, Z phys Ch IS^ 
19 279 ) 


Sp gr of Sr(N03)2+Aq at 20° containn 
M g mols of salt per liter 
M 0 01 0 025 0 05 0 075 

Sp '^gr 1 001525 1 004207 1 008391 1 0126 

M 010 0 25 0 50 0 75 

Sp gr 1 016834 1 04201 1 08312 1 1238< 

M 100 
Sp gr 1 16354 

(Jones and Pearce, Am Ch J 1907, 38 70' ) 









NITRATE, TELLURIUM 
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B -pt of Sr(N 08 ) 2 +Aq, containing pts 
Sr(N 08)2 to 100 pts H 2 O 


B-pt 

Pts 

Sr(N08)2 

B pt 

Pts 

Sr(N08)2 

mmi 

12 

104® 

81 4 

■3SI 

24 

104 5 

89 6 


34 8 

105 

97 6 

mWm 

45 

105 5 

105 


54 4 

106 

112 2 

103 

103 5 

63 6 

72 6 

106 3 

116 5 


(Gerlach, Z anal 26 448 ) 


Sat Sr(NOs) 2 +Aq boils at 106 8°, and con- 
tains 112 9 pts salt to 100 pts H 2 O (Gnf- 
fitba ) 

Sat Sr(N 03 ) 2 +Aq boils at 107 5-108^^ 
(Kiemers) , 107 9° (Mulder) 

Sat Sr(NOs) 2 +Aq forms a crust at 106 3®, 
and contains 116 5 pts Sr(N 03)2 to 100 pts 
H 2 O, highest temp observed was 107® 
(Gerlach, Z anal 26 427 ) 

Very si sol in cone HNOa or HCl+Aq 
(Wurtz ) 

Insol m HNOs+Aq (Schultz, Zeit Ch 
(2) 5 537) 


Solubihty in Sr (OH) 2 , 8H20+Aq at 25® 


Sp gr 25 /25 

G SrO as 
Sr(OH) 2 in 100 g 
H 2 O 

G Sr(N08)2m 
100 g H 2 O 

1 492 

1 494 

0 38 

0 78 

79 47 

80 83 


(Parsons, J Am Chem Soc 1910, 32 1388 ) 


Very sol in liquid NH 3 (Franklin, Am 
Ch J 1898, 20 829 ) 

Sol in 8500 pts absolute alcohol Sol m 
60,000 pts of i mixture of 1 pt ether and 1 
pt alcohol (Rose, Pogg 110 296 ) 

Sol in 4189 pts ibs alcohol and in 199 87 
pts ordinary roctihod spirits (Hill, Pharm 
J 1888 (3) 19 420 ) 


Solubility m ethyl alcohol + ^q at 25° 


% C HsOH m 
the solvent 

the solution 

% Sr(N03)2 m 
the solution 

99 4 

99 38 

0 02 

79 2 

77 15 

2 60 

59 9 

53 6 

10 5 

40 65 

32 35 

20 5 

20 b 

13 8 

33 2 

18 8 

12 35 

34 3 

16 25 

10 45 

35 7 

15 05 

9 5 

36 7 

10 0 

6 0 

40 05 

6 0 

3 45 

42 7 

0 

0 

46 6 


Sr(NOs )2 IS the sohd phase in the solutions 
which are rich in alcohol, Sr(N 03 ) 2 + 4 H 20 m 


the solutions which contain small amounts of 
alcohol 

(D^Ans and Siegler, Z phys Ch 1913, 82 39 ) 

Not completely msol m boilmg amyl 
alcohol, 30 cem dissolving about 1 mg 
(Browmng, Sill Am J 143 52 ) 

Perfectly anhydrous Sr(N 03)2 is sol in 
83044 pts absolute ether-alcohol (1 1) 

(Fresemus, Z anal 32 190 ) 


Solubihty in orgamc solvents 


Solvent 

% Sr(N03)2 in the 
solution at 25® 

Methyl alcohol 

BHRSIHHi 

Ethyl alcohol 


Propyl alcohol 


Isobutyl ^cohol 


Amjl icohol 


Acetone 



(D'Ans and Siegler, Z phys Ch 1913,82 44) 


Insol m methyl acetate (Naumann, B 
1909, 42 3790 ) 

Insol m benzomtrile (Naumann, B 1914, 
47 1370) 

Sol m acetone (Eidmann, C C 1899 II, 
1014) 

Difficultly sol in acetone (Naumann, B 
1904, 37 4328 ) 

The composition of the hydrates formed 
by Sr(N 08)2 at different dilutions is calcu- 
lated from determinations of the lowermg of 
the fr-pt produced by Sr(N 03)2 and of the 
conductivity and sp gr of Sr(N 03 ) 2 -|-Aq 
(Jones, Am Ch J 1905, 34 305 ) 

-J- 4 H 2 O Efflorescent 


Solubihty m ethyl alcohol +Aq at 25° 


% C 2 H 6 OH in 
the solvent 

% CaHsOH m 
the solution 

% fer(N03)2 in 
the solution 

0 

0 

44 25 

4 

1 7 

42 S 

6 

2 6 

42 1 

10 8 

4 95 

40 4 

16 0 

7 95 

37 6 

20 

12 35 

34 3 


(D^Ans and Siegler, Z phys Ch 1913,82 39 ) 


Tellunum mtrate, basic, 4re02, N206-f- 
IHH2O 

Very hygroscopic Easily decomp by H 2 O 
Sol in HNOs+Aq, but more sol when dil 
than cone (Klein and Morel, Bull Soc (2) 
43 205) 

Tellunum mtrate, PoNOs 
Sol in acetone (Eidmann, C C 1899 II, 
1014) 
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NITRATE, TERBIUM 


Terbium nitrate, Tb(N08)8+6H20 
Sol m H2O Sol in alcohol (Urbain, C 
R 1908, 146 128 ) 

Thallous lutrate, TINOs 
1 pt TINOs dissolves, according to C= 
Crookes, L=Lamy 

at IS*’ 18° 58° 107° 
m94 103 23 017pts H2O 
C L L L 

Sat TINOs +Aq contains at 


3 5° 

18° 

32° 

58° 

95° 

42 

88 

13 2 

30 4 

74 5% TlNOj 

107° 

135° 

145° 

150° 

155° 

85 

95 

96 2 

96 5 

97% TINOs 


(fitard, A ch 1894, (7) 2 527 ) 


Solubihty m H2O at t° 


t» 

G TlNOa 
in 100 g HaO 

g mol TlNO» 
m 1 1 

0 

3 91 

0 149 

10 

6 22 

0 230 

20 

9 55 

0 357 

25 


0 433 

30 

14 3 

0 522 

40 

20 9 

0 755 

50 

30 4 

1 07 

60 

46 2 

1 58 

70 

69 5 

2 29 

80 

111 

1 3 40 

90 

200 

5 32 

100 

414 

8 29 

105 

594 

10 25 


(Berkeley, Trans Roy Soc 1904, 203 A, 
211 ) 


Sp gr of TINOs 4- Aq at 25° 


Concentration of 

Sp gr 

TlNOs-fAq 

i/r-normal 

1 0562 

Vff- “ 

1 0283 


(Wagner, Z phys Ch 1890, 6 40 ) 


Solubility of TlNOs+KNOs {See KNOs ) 
Insol m alcohol (Lamy ) 

Sol m acetone (Eidmann, Dissert 1899, 
Naumann, B 1904, 37 4328 ) 

Thallous hydrogen mtrate, TINOs, 2HN08 
(Wells, Am Ch J 1901, 26 273 ) 

TINOs, SHNOa (Ditte) 

Thallic mtrate, T1(N08)8+3H20 
Effloresces in the air (Meyer, Z anorg 
1900, 24 361 ) 

4-6H20, or 8H2O Dehquescent Sol m 

H2O 


Thallous thalhc mtrate, 2T1N08, Tl(N08)j 
Decomp by H2O (Wells, Am Ch f 
1901, 26 278 ) 

Thallous uranyl mtrate, T1(U02)(N08)3 
Decomp m moist air Decomp bv H ) 
(Meyer, B 1903, 36 4058 ) 

Thorium mtrate, Th02, 2N206 4-6H20 
CrystaUized SI hydroscopic (Ful \ 
Zeit angew Ch 1897, 10 116 ) 

+I2H2O Very dehquescent, and sol n 
H2O and alcohol 

Difficultly sol in acetone (Naumann, I 
1904, 37 4328 ) 

Thonum zmc mtrate, ZnTh(N08)6+8H20 
Sol m HNOs, very hydroscopic (Me^ p, 
Z anorg 1901, 27 386 ) 

Thuhum mtrate, Tm2(N08)fl +8H2O 
Dehquescent Can readily be cryst fi n 
HNO3 (James, J Am Chem Soc 1911, J 
1344) 

Tm (stannous) mtrate, basic, 2SnO, N2O6 
Difficultly sol with partial decomp mH ) 
(Weber, J pr (2), 26 121 ) 

Tm (stannous) mtrate, Sn(NO8)2+20H2O 
Dehquescent, and easily decomp (Wei p, 
J pr (2) 26 121 ) 

Tm (stanmc) mtrate, basic, 4Sn02, N2O H 
4H2O 

(Thomas, Bull Soc 1896 (3) 16 312 ] 

Tm (stanmc) mtrate, Sn(N08)4 
Sol m H2O, but decomp very soon n 
standmg Stable in presence of cone HNO h 
Aq at 90°, but decomp at 100° (Moi »- 
: martim, Gazz ch it 22 384 ) 

Insol in moderately cone HNO3, reac y 
decomp by H2O (Engel, C R 1897, 1 ) 
710) 

Titanium mtrate, 5T1O2, N206-f6H20 
Sol to a slight milkmess m cold H ) 
Decomp on boiling (Merz, J pr 99 157 

Uranyl mtrate, basic 

Sol in H2O (Ordway, Sill Am J (2) > 
209) 

Uranyl mtrate, U02(N08 )j 

+H2O (de Forcrand, C R 1913, 1 > 
1046 ) 

Sol m fuming HNOs from which it < n 
be cryst 

+2H2O 52 39% is sol m diy ether at ’ 
54 25%“ “ “ “ “ ’ 

(Lebeau, Bull Soc 1911, (4) 9 300) 
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-f-2H20 (VaBiheCf, C C 1910, II 1527) 
4‘3H20 Mpt 121 5° (Vasilieff ) 

Cryst out of hot HNOa+Aq (Ditte ) 

100 pts HNOs dissolve 39 pts at 14° 
(Ditte, A ch 1879, (5) 18 337 ) 

+4H2O (deConmck,C C 1901,1 1354) 
d-BHaO Deliquescent m moist, and efflo- 
rescent m drjr ajr Sol m 0 5 pt cold H2O, m 
0 3 pt absolute alcohol, and in 4 0 pts ether 
(Bucholz ) 

Melts m crystal H2O at 59 4° (Ordway ) 
1 pt is sol m 2 pts H2O at 129°-14 2° 
(de Conmck, C R 1900, 131 1220 ) 


Pts of salt m 
100 pta H 8 SO 4 
sp gr 1 138 

1 pt 

2 pts 

3 pts 

4 pts 

5 pts 

Temp 

11 2® 

11 8® 

10 7 

12 0® 

11 4® 

Sp gr of solution 

1 1427 

1 1450 

1 1511 

1 1540 

1 1576 


Solubihty m H2O at t° 

t® 

% by wt U02(N03)2 6HaO 

—18 1 


—12 1 


— 2 2 

62 13 

0 


+12 3 

67 36 

25 6 

72 83 

36 7 

78 05 

45 2 

82 96 

71 8 

86 32 


(Vasilieff, J Russ Phys Chem Soc 1910, 
42 570) 

Sp gr of (TJ02)(N08)2+Aqatt° 


Sp gr of solution m H2S04-fAq 


(de Conmck ) 

Very sol m dil BGBr and selenic acid 
(d = 14) Sol m cone H2SO4, HNO3, dil 
HCl and less sol m cone HCl Tde Conmck, 
C R 1900, 131 1220 ) 

Sp gr of solution m HBr-fAq of sp gr 1 21 


Sp gr 


12122 

12168 

12198 

12250 

12305 


% salt dissolved 


1 

2 

3 

4 

5 


t® 

% salt 

Sp gr ^ 

11 5 

1 

1 0049 a 

12 4 

2 

1 0096 8 

15 1 

3 

1 01401 s 

14 1 

4 

1 0187 1 

16 7 

5 

1 0230 1 

14 1 

6 

1 8281 > 

15 7 

7 

1 0236 

15 2 

8 

1 0378 

16 5 

9 

1 0410 

15 2 

10 

1 0462 < 

13 7 

11 

1 0504 

11 5 

12 

1 0550 

14 5 

13 

1 0594 « 

11 3 

14 

1 0643 

12 5 

15 

1 0680 

13 2 

16 

1 0718 


(de Conmck, C R 1900, 131 1219 ) 

Sp gr of a sat aq solution = 1 7536 at 17°, 
contaimng 54 77% TJ02(N0s)2 
Sp gr =1 0257 when 2 80% U02(N03)2 
is present (Vassiliev, C C 1912 I, 1430 ) 

Sp gr of solution m HNOa+Aq 


(de Conmck, Belg Acad Bull 1901 222 ) 

Insol mKOH+Aq, NaOH+Aq orNH40H 
+Aq Sol m hme water (de Conmck, C R 
1900, 131 1220 ) 

SI attacked by hqmd NHs (Gore, Am 
Ch J 1898, 20 830 ) 

At 15°, uranyl mtrate is sol m comm 


grom, CHCI3, glycerme and CS2 (de Con- 
ick, C R 1900, 131 1220 ) 

1 pt IS sol m 55 pts methyl alcohol at ca 
18 ^ 

1 pt IS sol m 30 pts ethyl alcohol (85°) at 
a 12 9° 

1 pt IS sol m 65 pts acetone at ca 12 0 
1 pt IS sol m 5 6 pts acetic acid (d = 1 035) 
,t ca 14 25° 

(de Conmck, C R 1900, 131 1304 ) 

1 pt sol m 23 5 pts methyl alcohol at 11 2 
1 « “ ^‘16 0 “ ether 11 9‘ 


Pts of salt in 
100 pts HNOa 
sp gr 1 153 

1 

2 

3 

4 

5 

Temp 

11 0® 

11 8® 

11 3® 

12 0® 

11 6® 

Sp gr of the so 
lution 

1 1585 

1 1614 

1 1663 

1 1698 

1 1751 


(de Comnek, C R 1901, 132 90 ) 


1 ‘ 
1 ‘ 
15 1° 


“18 4 
“ “ 53 


ethyl acetate “ 10 3° 
cone formic acid at 


(de Conmck, C R 1901, 132 91 ) 

So er of solution m comm methyl alcohol 
^ at t° 


11 

12 9 
12 2 
10 7 
12 8 


% salt 


1 

2 

3 

4 

5 


Sp gr referred 
to H 2 O 


0 8902 
0 8938 
0 9003 
0 9068 
0 9108 


(de Conmck, C R 1900, 131 1304 ) 
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Sp gr of solution m ethyl alcohol (85°) at t° 


Ytterbium nitrate 


d2=sp gr referred to alcohol 
di=sp gr referred to H2O 



% salt 

di 

da 

11 9 

1 

0 8918 

1 0060 

12 2 

2 

0 8979 1 

1 0127 

11 6 

3 

0 9023 

1 0177 

13 1 

4 

0 9056 

1 0227 

11 7 

5 

0 9131 

1 0280 


(de Coninck, C R 1900, 131 1219 ) 


Sp gr of solution in acetic acid (d = l 055) 
at t° 


di=sp gr referred to H2O 
d2=sp gr referred to acetic acid 


t® 

% salt 

di 

da 

14 0 

1 

1 0387 

1 0034 

13 8 

2 

1 0434 

1 0080 

14 8 

3 

1 0469 

1 0100 

16 9 

4 

1 0505 

1 0148 

14 6 

5 

1 0564 

1 0205 

10 4 

6 

1 0626 

1 0265 

11 7 

7 

1 0662 

1 0300 


(de Conmck, C R 1900, 131 1304 ) 


When excess of U02(N08)2 is shaken with 
ether at 7°, two layers are formed, the ether 
layer contaimng 59 g salt per 100 g solution 
and the aqueous layer 62 5 g salt per 100 g 
solution (Lebeau, C R 1911, 162 440 ) 

Sol m nearly all proportions m glycerine 
(Postans, Pharm J 1883, (3) 13 752 ) 

Sol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (JNaumann, 
B 1904, 37 3601 ) 

Sol in acetone (Eidmann, C C 1899 
II, 1014, Naumann, B 1904, 37 4328 ) 
+I8H2O Sat aq solution has D 17717° = 
1 7536 (Vasilieff, J Russ phys Chem Soc 
1911,43 1183) 


Very sol in H2O 

+3H2O Ppt (Cleve, 7i anorg 190 
32 140) 

+4H2O (Cleve ) 

Yttrium mtrate, basic, 2Y2O3, 3N206+9H2( 
Dehquescent m moist air Decomp h 
cold or boihng H2O Sol in a solution ( 
yttrium mtrate without decomp (Bahr an 
Bunsen, A 137 1 ) 

Yttnum mtrate, Y(N0s)34-6H20 
Easily sol m H2O, alcohol, or ethe 
(Cleve) 

141 6 grams are sol m 100 grams H2O s 
25° (James, J Am Chem Soc 1910, 3' 
876) 

Zmc mtrate, basic, 8ZnO, N2O6+2H2O 
Insol m H2O (Grouvelle, A ch 19 137 
6ZnO, N206-f8H20=Zn(N08)2, 5Zn(OH 
+3H2O (Bertels, J B 1784 274 ) 

5ZnO, N206+5J4H20 Insol m col( 
somew’hat sol m hot H2O (Havermann 
+6H2O Slowly decomp by cold H2( 
(Rousseau and Tite ) 

9ZnO, 2N2O6 Decomp by H2O (Vog 
and Reischauer, N Jahrb Pharm 11 137 
4ZnO, N206-1-2H20 (Schindler ) 

+3H2O (Ordway, Sill Am J (2) 32 1^ 
Gerhardt, J Pharm (3) 12 61 ) 

Insol in H2O, sol in dil acids (Athai 
asesco, Bull Soc 1896, 16 1080 ) 

2ZnO, N2O6+3H2O Decomp byll20, an 
slowly by alcohol (Wells, Am Ch J 9 304 
7ZnO, 4N206+14H20=4Zn(N08)2, 
3Zn(0H)2-hllH20 (Bertels ) 

Zmc mtrate, Zn(N03)o 
Very dehquescent Easily sol in H2O ( 
alcohol 

Sp gr of Zn(N03)2+Aq F =a( cording! 
Franz (J pr (2) 6 274) at 17 5°, O =accor( 
mg to Oudemans (Z anal 7 410) at 14° 


Uranyl mtrate ammoma, (U02)(N0s)2, 

2NH8 

(v Unruh, Dissert 1909 ) 

(U02)(N08)2, 3NH3 (v Unruh) 
(U02)(N03)2, 4NH8 (v Unruh) 

Uranyl mtrate phosphate, U02H4(P04)2, 
U02(N03)2 + 14H20 

Easily sol in warm H2O, with gradual 
decomp Easily sol in HNO3, HCl, or 
HoS04+Aq Sol in acetic acid with decomp 
(Hemtz, A 151 216 ) 


F 

0 


5 10 15%ZntN03) 

1 0496 1 0968 1 1470 

1 0425 1 087 1 lUU) 


20 25 30%Zn(NO3) 

F 1 2024 1 2640 1 12()S 

O 1 1875 1 245 1 305 

35 40 45 50%Zn(NO3) 

F 1 906 1 4572 1 5258 1 59cS4 
0 


Calculated tor Zn(N03)2+6H20 


D^vanadyl mtrate (?) 

Known only m solution Decomp on 
evaporation 

Ytterbium mtrate, basic 
Easily sol in H2O 


10 20 30 40 50% sal 

1 05361 1 1131 1 1782 1 2496 1 3292 
(Oudemans ) 

Zn(N08)2+Aq when heated soon decon 
poses, with formation of an insol basic sal 
(Ordway ) 
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Sp gr of Zn(NOs)2-fAq at room temp 
contaming 

15 955 30 626 44 5% Zii(N03)2 

1 1155 1 2291 1 4367 

(Wagner, W Ann 1883, 18 270 ) 


Sp gr of Zn(N03)2+Aqat 25 ° 


Concentration of 

Sp gr 

Zn(N03)2+Aq 

l-normal 

1 0758 

“ 

1 0404 

V4- “ 

1 0191 


1 0096 

(Wagner, Z phys Ch 1890, 6 40 ) 

Sp gr of Zn(N03)2+Aq at 16° 

Zn(N03)2 g per 1000 
g of solution 

Sp gr 16716° 

0 0000 

1 000000 

0 9950 

1 000814 

2 0061 

1 001646 

4 1535 

1 003413 

8 1824 

1 006733 

17 7760 

1 014702 

34 5920 

1 028890 

68 6780 

1 058644 


(Dijken, Z phys Ch 1897, 24 108 ) 


Sp gr of Zn(N03)2+Aq at 17 3°, when p = 
er cent strength of solution, d = observed 
ensity, w= volume cone m grams per cc 

(^-w) 


p 

d 

w 

47 28 

1 5504 

0 73310 

41 32 

1 4579 

0 60240 

30 8(3 

1 3136 

0 40535 

29 21 

1 2933 

0 37780 

19 65 

1 1S30 

0 23246 

14 39 

1 1284 

0 16232 

11 36 

1 098S 

0 1247S 

7 091 

1 0597 

0 07515 

5 923 

1 0491 

0 06213 

1 574 

1 0118 

0 01593 

1 210 

1 0087 

0 01221 


(Barnes, J Phys Chem 1898, 2 545 ) 


Very easily sol in liquid NHs (Iranklin, 
Am Ch J 1898, 20 830 ) 

100 pts HNOs dissolve 28 
pts at 13°, 55 pts at 55° (Ditte, A ch 
1879, (5) 18 335 ) 

•f 2H2O (Vasiheff, C C 1909, II 1966 ) 
+3H2O 

Solubihty in H2O 
Sat solution contains at 
37° 40° 41° 43° 45 5° mpt 

66 38 67 42 68 21 69 26 77 77% Zn(N03)2 
(Funk, Z anorg 1899, 20 401 ) 


+6HaO 



Solubihty in H2O 

Sat solution contains 

at 

—18° —15° 

—13° 

—12° 

44 63 45 26 

45 51 

45 75%Zn)N03)2, 

0° +12 5° 

18° 

25° 

48 66 52 00 

53 50 

55 90% Zn(N08)2, 

36 4° (mpt ) 

36° 

33 5° 

63 63 

64 73 

65 83% Zn(N08)2 


(Funk, Z anorg 1899, 20 400 ) 


100 g Zn(N03)2+Aq sat at 0° contain 
48 7 g Zn(NOs)2, at 18°, 53 5 g Zn(N08)2 
(Myhus, Z anorg 1910, 74 411 ) 

Melts m its crystal H2O at 36 4° (Ordway), 
50° (Pierre), boils at 131° (Ordway) 

Sp gr of solution sat at 18° = 1 664, and 
contains 53 9% Zn(N03)2 (Myhus, B 
1897,30 1718) 

Sol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

-p 91120 

Solubihty in H2O 
Sat solution contains at 
—25° —22 5° —20° —18° 

40 12 40 75 42 03 43 69% Zn(N08)2 

Cryohydrate is formed at — 29° 

(Funk, Z anorg 1899, 20 401 ) 


Zme mtrate ammoma, Zn(N03)2, 4NH3 
Ppt (Ephraim, B 1915, 48 63S ) 
+V3H2O 

Dehquescent Sol in H2O (Andr 5 , C R 
100 639) 

ISZnO, 3N2O6, 2NH3+I8H2O 
Insol in cold, decomp by warm H2O 
(Andr 5 , C R 1885, 100 640 ) 


Zme nitrate cupric oxide, 

ZnCNOs) , aCuO+SHaO 
(Mailhe, A ch 1902, (7^ 27 169 ) 

Zme mtrate hydrazme, Zn(N03)2, 3N2H4 
Decomp by hot H2O 
Sol in NH4OH (hianzen, Z anoig 
1908, 60 279 ) 


Zircomum mtrate, basic, 3Zr02, 2N Os 
Insol in H2O 

Zr02, N2O5 Easily sol in H2O and alcohol 
+H2O As above 

Zircomum mtrate, Zr(N03)4+5H20 (?) 
Deliquescent, and sol in H2O 

Nitnc oxide, NO 
See Nitrogen dioxide 
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Nitnlobromosmic acid 

Ammonium mtnlopentobromosmate, 
[0sNBr6](NH4)2+H20 
Very sol m H2O Decomp m dil aq 
solution 

Stable in HBr+Aq 

Insol in orgamc solvents (Werner, B 
1906 , 39 501 ) 

Caesium hydrogen mtnlopeniabromosmate, 
[OsNBrslaCssH 
SI sol m H2O (Werner ) 

Potassium mtnlofc^rabromosmate, 

[OsNBr4]K+2H20 

Very sol in H2O Decomp in aq solution 
Stable m HBr+Aq Insol m orgamc sol- 
vents (Werner ) 

Rubidium mtnlop 6 ?^^abromosmate, 
[OsNBrJRba 

Sol in H2O Decomp m dil aq solution 
after a short time (Werner ) 

Nitnlochlorosmc acid 

Ammomum mtnlope/i^achlorosmate, 

(OsNCl 6 )(NH 4)2 

Sol m H2O, msol m cone HCl+Aq 
(Werner, B 1901 , 34 2702 ) 


Cadmium mtnlo^nwetophosphate 
Easily sol in ]SrH 40 H+Aq. or boilu 
(NH4)2t503, or NaOH+Aq (Mente ) 

Calcium j CaNP807+H20 

Sol m cone HCl+Aq by long boilmg, ai 
more easily m fuming HNOs+Aq Insol 
NH4OH or NaOH+Aq (Mente ) 

Chromium — — ^ 

Slowljr sol m dll acids Easily sol 
ammoma Sol m cold NaOH+Aq (Ment< 

Cobalt——, C0NP8O7+H2O 
Insol m H2O SI sol m dil acids Easi 
sol m NH40H+Aq Decomp by NaOH 
Na 2 C 08 +Aq (Mente) 

Copper 

Sol in NH40H+Aq Decomp by NaO 
+Aq (Mente ) 

Feme — — , Fe2(NPs07)3 
Insol mconc acids Easily sol mNH 40 
+Aq^or (NH 4 ) 2 C 03 +Aq Decomp I 
NaOH or Na2C08+Aq (Mente ) 

Lead — — 

Insol in dll acids Sol in fuming HNC 
Insol m NH40H+Aq Sol in NaOH + A 
(Mente ) 


Caesium mtnlopcn^ochlorosmate, 

(OsNCla)Cs2 
Sol mH 20 (Werner) 

Potassium rntnlopcri^ochlorosmate, 

(OsNCDKg 

Sol m H2O, pptd by HCl, msol m orgamc 
solvents (WWner ) 


Rubidium mt^lope^^^achlorosmate, 
(OsNCWRba 

Sol in H2O, decomp in dil neutral solu- 
tion (Werner ) 


Nitnlo^nmeiaphosphoric acid, H2NP807 = 
PO .OH 

N<^PO<S 

PO<OH 

Known only m solution (Mente, A 248 
260 ) 


Aluminum mixilotnmetaphosphate 
Insol m H2O, cone HCl, or HNOs+Aq 
Slowly sol in boilmg cone H2SO4 Sol m 
warm NaOH+Aq or Na2C03+Aq without 
decomp Insol m NH40H+Aq (Mente ) 

Banum , BaNPsO? 

Insol m dll or cone acids Decomp by 
boilmg NaOH or Na2C03+Aq Insol m 
NH4OH + Aq (Mente ) 


Magnesium , MgNP307+H20 

Slowly sol m HCl+Aq Sol m H2SO4 
fuming HNO3 with addition of Br2 Insc 
m NH4OH or (NH4)2C08+Aq (Mente ) 

Manganous , MnNP307+H20 

Insol mdil acids Very si sol mNaOH 
Aq Insol in Na2C03 or (NH4)2C03+A 
E^y sol m NH40H+Aq (Mente ) 

Mercurous , Hg2NP307 

Insol m dll acids, NH4OH, NaOH, < 
(NH4)2C03+Aq Easily sol in fumii 
HNO3 (Mente ) 

Nickel , N1NP8O7+H2O 

Insol m dll acids, NH4OH, or (NH4)2C( 
+Aq (Mente ) 

Zinc , ZnNP807+2H20 

Easily sol m NH4OH, NaOH, . 
(NH4)2C03+Aq (Mente) 

Nitnlosulphonic acid, N(S03H)3 
Not known in free state (Raschig, A 24 
161 ) 

Potassium mtnlosulphonate, N(S08K)3+ 
2H2O 

Soluble in H2O (Raschig, A 241 161 ) 
Is identical with '^potassium ammoninsu 
phonate’^ of Claus 
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Insol m cold H2O (Claus), sol m 60 pts 
H2O at 23° (Fremy) , m H2O at scarc^y 40° 
without change Decomp byboilmg (Claus) 

Potassium sodium mtnlosulphonate, 

N(S03K)2(S03Na) 

Nearly msol m cold H2O (Raschig, A 
241 161) 

Sodium mtnlosulphonate, N(S08Na)s 
Not isolated on account of its extreme 
solubility m H2O (Raschig, A 241 161 ) 

Nlt^lod^slllphophospho^c acid, 

NP(SH)2 

Decomp by H2O (Stock, B 1906, 39 
2001 ) 

Ammomum mtnlod^sulphophosphate, 

NP(SNH4)2 

Easily sol m H2O Not decomp by boihng 
with alkah Decomp by acid (Stock ) 
Easily sol in liquid NHs (Stock, B 1903, 
36 315 ) 

Ammomum hydrogen mtnlod^sulphophos- 
phate, SHP(SNH4)N 

Not decomp by boihng with alkah De- 
comp by acids (Stock, B 1906, 39 1999 ) 

Banum mt^lod!^sulphophosphate, BaNPS 2 + 
H2O 

Sol m H2O with decomp Decomp by 
hot H2O Not decomp by warming with 
alkali Decomp by acid (Stock ) 

Lead mtnlod^sulphophosphate, NPS2pb 
Sol m liquid NH3 Solution decomp 
rapidly with separation of PbS (Stock ) 

Sodium mt^lod^sulphophosphate, NPSNa2 
Not decomp by boiling with alkah De- 
comp by acid (Stock ) 

Nitrilosulphunc acid 

Ammomum mtnlosulphate, N(S03NH4)s + 
2H2O 

Rather si sol in H2O, but much more sol 
than K salt (Divers and Haga, Chem Soc 
1901, 79 1094 ) 

Sodium mtnlosulphate, N(S03Na)3-h5H20 
Very sol in H2O (Divers and Haga, 
Chem Soc 1901,79 1097) | 

Nitnlosulphurous acid 

Ammomum mtnlosulphite, NH(S02NH4)2 
Somewhat deliquescent Very sol in H2O 
Slowly decomp m solution Decomp by 
boihng with HCl (Divers, Proc Chem Soc 
1901, 17 163 ) 


Nitntocobaltic chloride 

Sol m 200 pts cold H2O (Jorgensen, Z 
auorg 6 172) 


Nlt^toplatlnd^amme nitrate, 

(N02)2Pt(N H6N03)2 

Sol m cold H 2 O with decomp , violently 
decomp on warmmg (Hadow, Chem Soc 
(2)4 345) 


Nitntopurpureocobaltic comps 
See Xanthocobalhc comps 


Nitntopurpureorhoditim comps 
See Xanthorhodium comps 


Nitrocarbamic acid 


Potassium mtrocarbamate, NO 2 NK COOK 
Decomp by H 2 O (TMele, B 1894, 27 
1909) 


Nitro cobalt, C 02 NO 2 
Decomp by H 2 O (Sabatier and Sender- 
ens, C R 116 236 ) 


Nitro copper, CUNO 2 
Violently decomp by H 2 O (Sabatier and 
Senderens, C R 116 756 ) 


Nitrofemcyanhydnc acid 
See Nitroprussic acid 


Nitrogen, N 2 

Nearly insol in all known solvents 
1 vol recently boiled H O absorbs 0 0147 vol N at 
15 5° (Henry 1803 ) 

1 vol recently boiled HzO absorbs 0 02 1 vol N 
(Dalton ) 

1 vol recently boiled H/l absorbs 0 01 jf) Vol N at 
ord temp (Dalton ) 


1 vol H2O at t° and 760 mm absoibs V vols 
N gas reduced to 0° and 7()() mm 


t° 

V 

t 

V 

t 

V 

0 

0 02035 

7 

0 01713 

14 

0 01500 

1 

0 01981 

8 

0 01675 

15 

0 0147S 

2 

0 01932 

9 

0 01640 

16 

0 01458 

3 

0 01884 

10 

0 01607 

17 

0 01441 

4 

0 01838 

11 

0 01577 

18 

0 01426 

5 

0 01794 

12 

0 01549 

19 

0 01413 

6 

0 01752 

13 

0 01523 

20 

0 01403 


(Bunsen ) 


Coefficient of absorption = 0 02034b- 
0 00053887t+0 000011156t2 (Bunsen ) 
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1 1 H2O absorbs com N from atmospheric air 
at 760 mm pressure and t° 


t® 

ccm N 

t® 

ccm N 

0 

19 29 

mM 

13 95 

6 

17 09 


12 80 

10 

15 36 

25 

11 81 


(Dittmar, Challenger Exped Report, vol 1 ) 


■Bl 

ccm N 

t° 

ccm N 



15 




20 



IIQQl 

25 

■aH 


(Hamberg, 1886 ) 


Absorption of N by H2O at t® and 760 mm 
= coefficient of absorption 


t® 


t® 


t® 


0 

0 02388 

18 

0 01696 

36 

0 01252 

1 

2337 

19 

1667 

37 

1233 

2 

2288 

20 

1639 

38 

1215 

3 

2241 

21 

1611 

39 

1198 

4 

2196 

22 

1584 

40 

1182 

5 

2153 

23 

1557 

41 

1166 

6 

2111 

2i 

1530 

42 

1151 

7 

2070 

25 

1504 

43 

1137 

8 

2031 

26 

1478 

44 

1124 

9 

1993 

27 

1453 

45 

1111 

10 

1956 

28 

1428 

46 

1099 

11 

1920 

29 

1404 

47 

1088 

12 

1885 

30 

1380 

48 

1078 

13 

1851 

31 

1357 

49 

1069 

14 

1818 

32 

1334 

50 

1061 

15 

1786 

33 

1312 

60 

1000 

16 

1755 

34 

1291 

100 

1000 

17 

1725 

35 

1271 




(Bohr and Bock, W Ann 44 318 ) 


Absorption of N by H2O at t® and 760 mm 
^== coefficient of absorption, i3i = ^^Solu- 
bihty’^ (see under Oxygen) 


t 

I /S 


0 

0 02348 

0 02334 

1 

2291 

2276 

2 

2236 

2220 

3 

2182 

2166 

4 

2130 

2113 

5 

2081 

2063 

6 

2032 

2013 

7 

1986 

1966 

8 

1941 

1920 

9 

1898 

1877 

10 

1857 

1834 

11 

1819 

1795 

12 

1782 

1758 

13 

1747 

1722 

14 

1714 

1687 


Absorption of N by H2O at t® — Continue^ 


t® 



15 


0 1654 

16 

1651 

1622 

17 


1591 

18 

1594 

1562 

19 

1567 

1534 

20 

1542 

1507 

21 

1519 

1482 

22 

1496 

1457 

23 

1473 

1433 

24 

1452 

1410 

25 

1432 

1387 

26 

1411 

1365 

27 

1392 

1344 

28 

1374 

1323 

29 


1303 

30 


1284 

31 


1263 

32 


1243 

33 

1287 

1224 

34 


1204 

35 


1185 

36 


1167 

37 


1149 

38 


1131 

39 

1196 

1114 

40 

1183 

1097 

41 

1171 

1082 

42 

1160 

1067 

43 

1149 

1052 

44 

1139 

1037 

45 

1129 

1023 

46 

1120 

1009 

47 

nil 

0995 

48 


0982 

49 


0968 

50 

1087 

0955 

52 

1072 

0929 

54 


0902 

56 


0876 

58 


0849 

60 


0822 

62 

1011 

0794 

64 


0765 

66 

0992 

0736 

68 


0707 

70 


0676 

72 


0645 

74 

0965 

0614 

76 

0961 

0581 

78 


0546 

80 

0957 

0510 

82 

0956 

0472 

84 

0955 

0432 

86 

0954 

0388 

88 

0953 

0343 

90 


0294 

92 

0951 

0242 

94 


0187 

96 


0128 

98 


0066 

100 


0000 


(Winkler, B 24 3606 ) 
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Coefficient of absorption for H2O=0 01432 
at 25°, 0 01621 at 20°, 0 01789 at 15°, 
0 02003 at 10°, 0 02173 at 5° (Braun, Z 
phys Ch 1900, 33 730 ) 


Solubility in H2O at various pressures 


V = volume of the absorbmg hquid 
P = Hg^ressure m metres 
X— coefficient of solubihty 


v 

t® 

P 

X 

33 134 ccm 

19 4 

0 8910 

0 01617 



1 0453 

0 01616 



1 2488 

0 01611 



1 4764 

0 01608 



1 8111 

0 01602 



2 3961 

0 01597 



2 9074 

0 01585 



3 3411 

0 01579 



4 1382 

0 01561 



4 5958 

0 01554 



5 1103 

0 01546 



5 8349 

0 01528 



6 2767 

0 01515 



7 1059 

0 01499 



7 5815 

0 01487 



8 1074 

0 01473 

32 152 ccm 

24 9 

0 8977 

0 01498 



1 0129 

0 01493 



1 1887 

0 01491 



1 5573 

0 01487 



1 9846 

0 01482 



2 5171 

0 01478 



2 8781 

0 01463 



3 2956 

0 01455 



4 0947 

0 01440 



4 5581 

0 01434 



5 0529 

0 01426 



5 5935 

0 01413 



6 1956 

0 01408 



7 0333 

0 01382 



7 5596 

0 01377 



?4 1846 

0 01369 


(Cassuto, Phys Zeit 1004, 6 236 ) 


Absorption of N2 by distilled H2O at t° 
a=cem of N2 absorbed by 1 1 of H2O at 
t° and 760 mm 


t® 

- , 

a 

t“ 

a 

t° 

a 

0 

23 00 

17 

16 29 

34 

12 93 

1 

22 50 

18 

16 03 

35 

12 79 

2 

22 02 

19 

15 78 

36 

12 65 

3 

21 55 

20 

15 54 

37 

12 52 

4 

21 09 

21 

15 29 

38 

12 39 

5 

20 64 





6 

20 20 



El 


7 

19 77 





8 

19 35 

25 

14 43 

42 

11 92 

9 

18 94 

26 

14 23 

43 

11 80 

10 

18 54 

27 

14 04 

44 

11 68 

11 

18 16 

28 

13 87 

45 

11 57 

12 

17 80 

29 

13 71 

46 

11 46 

13 

17 46 

30 

13 55 

47 

11 35 

14 

17 14 

31 

13 39 

48 

11 24 

15 

16 84 

32 

13 23 

49 

11 13 

16 

16 56 

33 

13 08 

50 

11 02 


(Fox, Trans Faraday Soc 1900, 6 73 ) 


Solubility m H2O at 25° = 0 1561 (Drucker 
and Moles, Z phys Ch 1910, 75 418 ) 
Solubility of N2 m H2O at 25° =0 0231 
(Calculated according to special formula, for 
which see ongmal article) (Findlay and 
Crejghton, Chem Soc 1911, 99 1315 ) 
Coefficient of absorption for H2O=0 01689 
at 15°, 0 01670 at 16 2°, 0 01622 at 17 2° 
(Muller, Z phys Ch 1912, 81 493 ) 


1 1 sea water (sp gr 1 027) absorbs ccra N 
from atmosphere at t° and 760 mm 


pressure — 


t 

According to 
Tornoe 

According to 
Dittiuar 

\ccordint to 
Haniberg 

0 

14 40 

15 60 

14 85 

5 

13 25 

13 86 

13 32 

10 

12 10 

12 47 

12 06 

15 

10 95 

11 34 

11 04 

20 


10 41 

10 25 

25 


9 62 

9 62 


Coefficient of absorption foi H20 = 0 01565 
at 20 18° (Hufner, Z phys Ch 1907, 67 
615) 


No of com of N2 (containing 1 185% argon) 
absorbed by a 1 of sea-water fiom a free 
dry atmosphere of 760 mm pressure at 
given temperatures 


Cl 

per 1000 

0 

4 

8 

12 

1() 

20 

24 

2S 

0 









4 






2 



s 

1 





1 


-I 

12 





1 

1 2 




20 I " 

(Fox, Trans Faraday Soc 1909, 6 77 ) 
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Absorption of N 2 by H 2 S 04 +Aq at t® 
a = coefficient of absorption 


Normahty of the acid 

t® 

a 

0 

20 9 

0 0156 

4 9 

20 9 

0 0091 

8 9 

20 9 

0 0072 

10 7 

21 2 

0 0066 

20 3 

21 1 

0 0049 

24 8 

21 5 

0 0048 

29 6 

20 8 

0 0051 

34 3 

20 9 

0 0100 

35 8 

21 1 

0 0129 


(Bohr, Z phys Ch 1910, 71 49 ) 


Absorption of N 2 by BaCl 2 +Aq 


at® = coefficient of absorption at t® 


Per cent of 






BaCh in 
the solution 

a25® 

a20® 

al5° 

alO® 

as® 

13 830 

0 00783 

0 00923 

0 01036 

0 01166 

0 01270 

11 927 

0 00855 

0 00976 

0 01139 

0 01249 

0 01368 

6 903 

0 01044 

0 01184 

0 01317 

0 01474 

0 01698 

6 738 

0 01036 

0 01182 

0 01340 

0 01494 

0 01628 

3 870 

0 01137 

0 01323 

0 01480 

0 01660 

0 01802 

3 325 

0 01190 

0 01346 

0 01502 

0 01681 

0 01826 


(Braun, Z phys Ch 1900, 33 733 ) 


Absorption of N 2 by NaCl+Aq 
at® = coefficient of absorption at t® 


Per cent of 
NaCl in 
the solution 

a25® 

a20° 

al5® 

alO® 

a5® 

11 732 

0 00470 

0 

00657 

0 00810 

0 00930 

0 01016 

10 945 

0 00565 

0 

00703 

0 00824 

0 00912 

0 01052 

8 135 

0 00749 

0 

00872 

0 01014 

0 01131 

0 01266 

8 033 

0 00729 

0 

00871 

0 00995 

0 01121 

0 01248 

6 595 

0 00802 

0 

00972 

0 01120 

0 01252 

0 01380 

6 400 

0 00826 

0 

00975 

0 01134 

0 01259 

0 01375 

4 196 

0 00990 

0 

01151 

0 01294 

0 01451 

0 01579 

3 880 

0 01005 

0 

01168 

0 01316 

0 01475 

0 01615 

2 120 

0 01131 

0 

01311 

0 01469 

0 01638 

0 01795 

2 100 

0 01133 

0 

01314 

0 01467 

0 01656 

0 01805 

0 686 

0 01295 

0 

01477 

0 01640 

0 01833 

0 01994 

0 671 

0 01304 

0 

01484 

0 01642 

0 01845 

0 02000 


(Braun, I c ) 


At — 191 5® liquid oxygen dissolves 458 
tunes its vol or 50 7 per cent of its weight of 
gaseous nitrogen (Erdmann, B 1904, 37 
1191) 

At 18® and 760 mm 100 vols H 2 O or alcohol of 0 84 
sp gT absorb 4 2 vols N gas (de Saussure 1814 ) 


1 vol alcohol at t® and 760 mm dissolves 7 


vols N gas reduced to 0® and 760 mm 


t® 

V 

t° 

V 

0 

0 12634 

13 

0 12192 

1 

0 12593 

14 

0 12166 

2 

0 12553 

15 

0 12142 

3 

0 12514 

16 

0 12119 

4 

0 12476 

17 

0 12097 

5 

0 12440 

18 

0 12076 

6 

0 12405 

19 

0 12056 

7 

0 12371 

20 

0 12030 

8 

0 12338 

21 

0 12021 

9 

0 12306 

22 

0 12005 

10 

0 12276 

23 

0 11990 

11 

0 12247 

24 

0 11976 

12 

0 12219 




(Bunsen's Gasometry ) 


1 vol alcohol absorbs 0 126338-0 0004181 - 
0 OOOOOOOt* vols M gas (Carius, A 94 13' ) 


Solubihty m alcohol at 25° 


Vol H 2 O 

Vol % alcohol 

Solubihty 

100 

0 

0 01634 

80 

20 

0 01536 

67 

33 

0 01719 

0 

100 

0 1432 


(Just, Z phys Ch 1901, 37 361 ) 


1 vol ether absorbs 0 15 vol N (Dobereiner) 1 I 
caoutchme absorbs 5 vols N m 5 weeks (Himly) 

Solubihty of N 2 m ether = 0 2580 at ( , 
0 2561 at 10® (Christoff, Z phys Ch 19 , 
79 459 ) 


Solubility m orgamc solvents 


Solvent 

Solubility 
at 25 C 

Solu 
bilitv 
at 20 C 

ds 

dt 

Glycerine 

Not 





measurable 




Water 

0 01631 

0 

01705 

— 0 000 

Aniline 

0 03074 

0 

02992 

+0 000 

Carbon bisulphide 

0 05860 

0 

0i290 

4-0 001 

Nitrobenzene 

0 06255 

0 

0()0S2 

4-0 000 

Benzene 

0 1159 

0 

114 

4-0 000 

Glacial acetic acid 

0 1190 

0 

1172 

+0 000 

Xylene 

0 1217 

0 

1185 

4-0 000 

Amyl alcohol 

0 1225 

0 

120s 

-HO 000 

Toluene 

0 1235 

0 

1186 

-HO 000 

Chloroform 

0 1348 

0 

1282 

-HO 001 

Methyl alcohol 

0 1415 

0 

1348 

4-0 001 

Fthvl alcohol (99 8%) 

0 1432 

0 

1400 

4-0 000 

Acetone 

0 1460 

0 

118? 

-HO 001 

Amyl acetate 

0 1542 

0 

1512 

4-0 000 

Ethyl acetate 

0 1727 

0 

1678 

-HO 000 

Isobutyl aceate 

0 1734 

0 

1701 

4-0 000 


(Just, Z phys Ch 1901, 37 361 ) 


Coefficient of absorption for petroleuna 
0 117 at 20®, 0 135, at 10® (Gmewasz a 1 
Walfisz, Z phys Ch 1 70 ) 
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Absorption of N 2 by propionic acid+Aq 
at® = coefficient of absorption at t® 


Per cent of 






propionic 
acid m the 

a25® 

a20® 

al6° 

aiO® 

tt5° 

solution 







11 220 « 

11 023 

9 537 > 

9 155 lo 01329 1 0 0146910 01630|0 01845(0 02026 
6 066 > 

4 081 0 01365 0 01541 0 01688 0 01919 0 02095 
3 816 0 01371 0 01547 0 01674 0 01915 0 02087 


rBraun, Z phys Ch 1900, 33 732 ) 


Solubility of N 2 in isobutync acid+Aq at t° 

P = Corrected pressure at end of experi- 
ment in mm Hg at 0® 

S=Solub±ty of N 2 


Solvent 

t° 

P 

S 

Pure isobutync 
acid 

25 05 

262 6 
388 3 
566 1 
662 4 
783 5 
832 2 

0 1609(?) 
0 1640 

0 1647 

0 1656 

0 1656 

0 1656 

37 5% solution 
of isobutync 
acid+Aq 

Vapor pressure = 
21 6 mm 

23 02 

246 2 
492 2 
563 6 
836 3 
867 3 

0 0393 

0 0393 

0 0393 

0 0400 

0 0401 

(t 

Vapor pressuie = 
30 b mm 

29 02 

231 

468 4 
480 7 
536 

656 

720 

0 0373 

0 0384 

0 0383 

0 0385 

0 0384 

0 0386 


(Druckor and Moles, Z phys Ch 1910, 76 
434) 


Absorption of Ns by orgaiuc substaiiPt-H+Aq 
at 15 

P = % of the organic substance in th< sol- 


ait A 1 

/SIS" = coefficient of absorption at i.> 
§15° “Solubility at 16° 


Organic substance 
used 

p 

/315° 

H16° 

CMoralhydrate 

0 

0 

0 01725 
0 01676 

0 01796 


0 

0 01706 



6 9 

0 0164 

0 0173 


14 0 

0 0164 

0 0162 


15 0 

6 0153 

0 OKM) 


23 6 

0 0134 

0 0141 


26 1 

0 0141 

0 0149 


37 6 

6 0123 

0 0130 


48 9 

0 0115 

0 0121 


49 3 

0 0118 

0 0124 


61 3 

0 0114 

0 0120 


70 9 

0 0131 

0 0138 


71 2 

6 0130 

0 0H7 


78 3 

0 0153 

0 0160 


79 1 

0 0156 

0 0166 

Glycenne 

0 

0 01707 



0 

0 01708 



15 7 

0 01425 



15 7 

0 0137b 



29 9 

0 01087 



46 6 

0 00840 



57 6 

0 0060S 



67 1 

0 00635 



72 8 

0 00552 



74 7 

0 00507 



77 0 

0 00527 



85 1 

0 004S2 



87 3 

0 00102 



88 5 

0 005 3(» 



99 25 

0 00521 



(Hammel, Z phys Ch lOn, 90 IJI ) 


Absorption of N 2 by ehloralhydrate+Aq 

t® = tomp of the solution 
P = % chloi ilhydi itc m the solution 
/8t°=:coefhf i( nt of ibsorption at t® 
iS15® = cocffi(i(nt of absorption at 15° 


Absoiption of N 2 by ( i iiH 1 \<i 

t® = tomp of the solution 
P=% glycerine in the soJut ion 
jSt® = coefficient of ibsoijitioii it 
/815° = coefficient of *xbfaC)i I )t ion it I "> 


t° 

P 

|St° 

j615° 

t® 

P 


/^I 

15 6 

15 8 

0 01574 

0 01580 

16 1 

25 0 

0 01240 

0 OIJUU 

15 4 

28 2 

0 01418 

0 01422 

15 6 

42 2 

0 0090() 

0 ()007<> 

16 4 

37 25 

0 01288 

0 01300 

14 7 

51 5 

0 00750 

0 007 

16 0 

47 0 

0 01260 

0 01275 

14 9 

58 0 

0 0070 J 

0 0070 

17 0 

56 52 

0 01230 

0 01245 

15 9 

80 25 

0 00520 

0 00 > »0 

15 3 

71 5 

0 01415 

0 01420 

16 2 

90 0 

0 00570 

0 005S » 

14 8 

78 8 

0 01447 

0 01495 

18 0 

95 0 

0 0057S 

0 0O7l(» 


(Muller, Z phys Ch 1912, 81 499 ) 


(Muller, Z phys Ch 1012, 81 ) 
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Solubility of N 2 in glycerine -j-Aq at 25® 

Gr « % by wt of glycerine in the solvent 
S= solubility of N 2 

P = correct^ pressure at end of experiment 
m mm Eg at 0® 


G 

P 

s 

16 

598 4 

0 0103 

tc 

915 5 

0 0103 

29 7 

556 5 

0 0067 

ct 

846 5 

0 0068 

48 9 

617 7 

0 0052 

ee 

859 8 

0 0051 

74 5 

588 5 

0 0025 

84 1 

637 3 

0 0024 

ft 

757 0 

0 0024 


Nitrogen bromophosphide, PBr2N 
Insol m H2O Sol m ether, less sol m C i 
or CHCI3 rBesson, C R 114 1479 ) 


Nitrogen bromosulphide 
See Nitrogen sulphobromide 


Nitrogen chlonde, NCI3 
Very unstable Explodes when heated d 
93° or by contact with other substanc 
Insol m H 2 O, but is decomp thereby (m 1: 
hours by cold H 2 O) Sol in CS2, PCI3, a 1 
S2CI2 (H Davy, Phil Trans 1813, 1. 24 ) 
Sol m CeHe, CS2, CHCh, CCI4 (Hentsd 1 
B 1897,30 1434) 


(Drucker and Moles, Z phys Ch 1910, 76 
418) 

Absorption of N 2 by sucrose +Aq 
t®=temp of the solution 
P = % sucrose m the solution 
i5t® = coefficient of absorption at t° 

/315®= coefficient of absorption at 15® 


t® 

P 


^15® 

16 2 


0 01670 

0 01700 

17 2 


0 01622 

0 01688 

16 8 

11 38 

0 01432 

0 01480 

16 9 

20 00 

0 01233 

0 01280 

17 

29 93 

0 01025 

0 01053 

17 8 

30 12 

0 01033 

0 01090 

18 

47 89 

0 00742 

0 00785 

17 7 

48 57 

0 00658 

0 00700 


Nitrogen chlorophosphide, NsPaCh 
Insol in H 2 O, but slowly decomp there! 
Insol m hot H 2 SO 4 , HCl, or HN 03 +^ 
Decomp by hot funung HNOa Sol m - 
cohol, very sol m ether, but these solutic s 
gradually decompose Sol m CS 2 , CHC 1 , 
CeHe, and oil of turpentme 
Sol in POCI3 (Gladstone, Chem Soc 
138) 

Nitrogen chlorosulphide 
See Nitrogen sulphochlonde 

Nitrogen fluonde 

Very explosive (Warren, C N 66 289 

Nitrogen moTioiodamme, NH 2 I 
Very rapidly decomp by H 2 O into N 2 H 3 
(Rasciug, A 230 212 ) 


(Muller, Z phys Ch 1912, 81 493 ) 

Absorption of N 2 by orgamc substances +Aq 
at t® 


V = absorbed volume reduced to 0° and 
760 mm 

a ^ coefficient of absorption 



Vol of 




Solution 

solution 

com 

t 

com 

a 

N-dextrose 

409 94 

20 18 

4 55 

0 01215 

J^N-dextrose 

409 94 

20 21 

5 14 

0 01380 

^N-dextrose 

409 94 

20 2 

5 51 

0 01480 

N-levulose 

409 94 

20 25 

4 27 

0 01221 

N-arabmose 

409 94 

20 21 

4 40 

0 01203 

N-eryihntol 

409 94 

20 25 

4 87 

0 01321 

‘ N-alanme 

409 94 

20 19 

4 445 

0 01213 

^ N-glycocoU 

409 94 

20 16 

4 47 

0 01212 

1 N-urea 

409 94 

20 18 

5 37 

0 01477 

t N-acetamide 

409 94 

20 23 

5 385 

0 01475 


(Hufner, Z phys Ch 1907, 67 618-621 ) 


Nitrogen bromide, NBrs 
Decomp under H 2 O 


Nitrogen d^lodaInme, NHI 2 
Properties as ^mod<iiaminc 

Nitrogen ^r^lodd^aInme, NH3, NI3 
Decomp by H 2 O (Raschig, A 230 21 ) 
Insol in absolute alcohol Sol with 
comp m HCl+Aq (Bunsen ) 

Nitrogen iodide, N3I 
See Tnazoiodide 


Nitrogen iodide, NI3 

Insol m H 2 O, but slowly decomp there y 
Sol in HCl+Aq Sol in KCN+Aq a 1- 
lon, J pr 17 1 ) 

Sol m Na S 203 - 1 -Aq (Guyard, C R 7 
526) 

Sol in KSCN +Aq (Raschig, A 230 2 ' ) 

Nitrogen iodide ammoma, NI 3 , SNHs, I [ 3 , 
2 NH 3 , and NIs, NH 3 
(Hugot, C R 1900, 130 507 ) 

NI3, 12 NH 8 Ppt , insol in ethei (R ff, 
B 1900,33 3028) 
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Nitrogen ??wnoxide, N2O 

(a ) L^quld Miscible with alcohol or ether 
(b) Gas 

1 vol H 2 O absorbs 0 78-0 86 vol N 2 O at ordinary 
temp (Henry) 0 80 vol at ordinary temp (Dalton) 
0 76 vol at ordinary temp (de Sausaure) 0 708 vol at 
18 (Pleisch) 0 54 vol (Davy) 


1 vol H2O at t° and 760 mm absorbs V vols 
N2O, reduced to 0° and 760 mm 


t° 

V 


v 

0 

1 3052 

13 

0 8304 

1 

1 2605 

14 

0 8034 

2 

1 2172 

15 

0 7778 

3 

1 1752 

16 

0 7535 

4 

1 1346 

17 

0 7306 

5 

1 0954 

18 

0 7090 

6 

1 0575 

19 

0 6888 

7 

1 0210 

20 

0 6700 

8 

0 9858 

21 

0 6525 

9 

0 9520 

22 

0 6364 

10 

0 9196 

23 

0 6216 

11 

12 

0 8885 

0 8588 

24 

0 6082 


(Bunsen^s Gasometry ) 


1 vol H 0 absorbs 1 30521-0 0453620t4- 
0 00068430t^ vols N2O at t° and 760 mm 
(Bunsen ) 

Coefficient of absorption by H2O =0 01S83 
at 15® (Steiner, Z phys Ch 1895, 18 14 ) 
Coefficient of absorption by H0»0 600 
at 23 5®, 0 773 it 15 5°, 0 951 at 8 1® (Gor- 
don, Z phys Ch 1895, 18 4 ) 


Absorption of N2O by H2O at t® 


t 

Coefficient of absorption 

25 

0 5752 

30 

0 6654 

15 

0 7S96 

10 

0 9479 


1 1403 


fRoth, / phys Ch 1897, 24 123 ) 


Solubility in IhO at 25® = 0 5943, at 20® = 
06756, at 15° = 07784, at 10®=09101, at 
5® = 10(>7 (lor formal i for ^‘solubility,” 
see under oxygen ) (GefTcken, Z phys Ch 
1904, 49 27S ) 

Solubility of N2O m H2O = 0 592 at 25® and 
758-136‘^ mm pressure (Iindlay and 
Creighton, Chem Soc 1910, 97 538 ) 

100 vols H2SO4 (sp gr = 1 84) absoib 75 7 
vols N2O, 100 vols H2S04-|-Aq (sp gr = 
1 80) absorb 66 0 vols N2O, 100 vols H2SO4 
+ \q fsp gr =1 705) absorb 39 1 vols N2O, 
100 vols H2S04-fAq (sp gr =145) absorb 
41 6 vols N2O, 100 vols H2S04-{-Aq (sp gr 
= 1 25) absorb 33 0 vols N2O 
CaCl2+Aq, and NaCl-fAq absorb con- 
siderable amounts of N2O (Lunge, B 14 
2188) 


Absorption by acids *j-Aq 
M = content m gram-equivalents per hter 
S =solubihty (see under Oxygen) 
Absorption of N2O by HNOs+^-q 


M 

S 25 

S 15 ° 

0 610 

0 5969 

0 7770 

0 614 

0 5980 

0 7766 

1 253 

0 6045 

0 7767 

1 254 

0 6061 

0 7767 

2 405 

0 6156 

0 7735 

2 435 

0 6149 1 

0 7737 


(Geffcken, Z phys Ch 1904, 49 278 ) 


4.bsoiTition of N2O by HCl+Aq 


M 

S25» 

S 15° 

0 549 

0 5775 

0 7550 

0 550 

0 5759 

0 7528 

1 089 

0 5670 

0 7360 

1 093 

0 5657 

0 7347 

2 300 

0 5546 

0 7103 

2 340 

0 5564 

0 7122 


(Geffcken ) 


H2SO4 

Absorption of N2O by — g — ^"Aq 


M 

S 25 

S 15 

0 523 

0 5648 

0 7328 

0 526 

0 5657 

0 7340 

1 050 

0 5426 

0 6997 

1 054 

0 5419 

0 6984 

2 042 

0 5083 

0 6440 

2 047 

0 5087 

0 6428 

2 971 

0 4819 

0 6024 

2 963 

0 4820 

0 6030 

3 897 

0 4569 

0 5648 

3 973 

0 4577 

0 5640 


(Geffcken ) 


Absorption of N2O by H3P04+Aq at t® 


t 

% of rr3P()4 


4 7J/o 


<) 8')% 

1 i io% 

5 

1 057 

1 0365 

0 98S3 

0 9635 

0 0171 

10 

0 8827 

0 86()5 

0 8296 

0 8101 

0 7711 

15 

0 7388 

0 7258 

0 b977 

0 6826 

0 6505 

20 

0 6253 

0 6147 

0 5926 

0 5810 

0 5555 

25 

0 5427 

0 5^29 

0 5143 

0 5054 

0 4860 


(Roth, Z phys Ch 1897, 24 134 ) 


100 vols cone FeS04+Aq absorb 19 5 vols 
N2O 

Solubility of N2O m a solution containing 
47 7 g Fe(OH)3 pei litre at 25® =0 5799, 
47 9 g Fe(OH)8 per litre at 25® = 0 5787 
(Geffcken, Z phys Ch 1904, 49 299 ) 
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100 vols KOH+Aq (sp gr =1 12) absorb 
18 7 vols N 20 , 100 vols JKOH+Aq sat with 
pyrogallol absorb 18 1 vols N 2 O, 100 vols 
NaOH+Aq (sp gr -1 1) (7% NaOH) ab- 
sorb 23 1 vols N 20 , 100 vols NaOH +Aq sat 
with pyrogallol absorb 28 0 vols N 2 O 

Absorption of N 2 O by KOH+Aq 


M = content m gram-equivalents per htre 
S= solubility (see under oicygen) 


M 

S25° 

S 15° 

0 541 

0 5087 

0 6591 

0 542 

0 5093 

0 6595 

1 074 

0 4252 

0 5427 

1 082 

0 4221 

0 5392 


(Geffcken, Z phvs Ch 1904, 49 278 ) 


Coefficient of solubihty of N 2 O m salts +Aq 
at t® 



Coacentration 
of salt 


Coeff 

of absorption at 

Salt 

G per 


r. 










100 g 

solu 

mol 


5° 

10° 

15° 

20 ° 


tion 

per 1 









CaCb 

5 79 

0 

547 

0 

819 

0 

697 

0 

591 

0 

500 

9 86 

0 

964 

0 

608 

0 

586 

0 

509 

0 

435 


13 99 

1 

416 

0 

510 

0 

441 

0 

380 

0 

328 

LiCl 

1 35 

0 

319 

0 

986 

0 

831 

0 

700 

0 

599 

3 85 

0 

928 

0 

878 

0 

743 

0 

629 

0 

536 


11 48 

2 

883 

0 

606 

0 

512 

0 

437 

0 

382 

L 12 SO 4 

2 37 

0 

219 

0 

934 

0 

792 

0 

670 

0 

569 


5 46 

0 

521 

0 

795 

0 

665 

0 

557 

0 

474 


8 56 

0 

836 

0 

646 

0 

555 

0 

477 

0 

415 

MgS04 

5 90 

0 

521 

0 

766 

0 

664 

0 

561 

0 

471 

7 66 

0 

687 

0 

708 

0 

586 

0 

486 

0 

414 


10 78 

0 

997 

0 

569 

0 

491 

0 

417 

0 

346 

KCl 

4 90 

0 

676 

0 

879 

0 

751 

0 

643 

0 

555 


7 64 

1 

037 

0 

799 

0 

693 

0 

591 

0 

494 


14 58 

2 

187 

0 

654 

0 

574 

0 

500 

0 

430 


22 08 

3 

414 

0 

544 

0 

459 

0 

390 

0 

339 

K 2 SO 4 

2 62 

0 

154 

0 

986 

0 

831 

0 

701 

0 

605 

4 78 

0 

285 

0 

918 

0 

763 

0 

637 

0 

542 

NaCl 

6 20 

1 

107 

0 

800 

0 

682 

0 

585 

0 

509 


8 88 

1 

614 

0 

713 

0 

603 

0 

510 

0 

434 


12 78 

2 

391 

0 

634 

0 

532 

0 

449 

0 

386 

Na2S04 

5 76 

0 

427 

0 

808 

0 

677 

0 

584 

0 

495 

8 53 

0 

646 

0 

692 

0 

574 

0 

482 

0 

416 


12 44 

0 

974 

0 

559 

0 

486 

0 

417 

0 

354 

SrCl 2 

3 31 

0 

215 

0 

928 

0 

788 

0 

671 

0 

578 


5 73 

0 

380 

0 

848 

0 

709 

0 

610 

0 

556 


13 24 

0 

939 

0 

644 

0 

647 

0 

463 

0 

390 


Absorption of NoO by salts +Aq at 15® 
M = number of molecules of salt per htre. 
a = coefficient of absorption 


Salt 

M 

a 

KCl 

3 554 

0 0892 


2 909 

0 1012 


1 755 

0 1279 


1 051 

0 1489 


0 526 

0 1667 

KNOs 

2 430 

0 1180 


1 820 

0 1311 


1 541 

0 1391 


0 879 

0 1559 


0 482 

0 1683 

KaCOs 

4 352 

0 0160 


2 939 

0 0285 


2 156 

0 0462 


1 376 

0 0761 


0 690 

0 1183 


0 341 

0 1501 


0 209 

0 1628 

NaCl 

4 815 

0 0595 


2 SOI 

0 0925 


2 049 

0 1130 


0 825 

0 1548 

NaN02 

5 711 

0 0578 


3 980 

0 0810 


2 656 

0 1052 


1 413 

0 1370 


0 679 

0 1603 

Na^COs 

1 218 

0 0839 


0 819 

0 1082 


0 438 

0 1385 

i 

0 207 

0 1639 

Na 2 S 04 

1 364 

0 0775 


0 038 

0 1254 


0 335 

0 1519 

LiCl 

3 734 

0 0990 


1 800 

0 1370 


0 835 

0 1()]9 

MgS04 

2 501 

0 0499 

1 631 

0 0797 


0 93() 

0 1159 


0 43^ 

0 1501 

ZnS04 

2 180 

0 0(>05 


1 277 

0 0961 


0 899 

0 1175 


0 397 

0 1525 

CaCh 

2 962 

0 0519 


2 556 

0 0619 


1 827 

0 0839 


1 122 

0 1138 


0 578 

0 1450 


0 321 

0 1619 


(Gordon, Z phys, Ch 1895, 18 5 ) 


1 


(Steiner, Z phys Ch 1895, 18 14-5 ) 
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Coefficient of absorption of N2O by NaCl-f- 
Aq at t° 


t® 

Per cent of NaCl 


0 990 

1 808 

3 886 

5 865 

5 

1 0609 

1 0032 

0 9131 

0 8428 

10 

0 8812 

0 8383 

0 7699 

0 7090 

15 

0 7339 

0 7026 

0 6495 

0 5976 


0 6191 

0 5962 

0 5520 

0 5088 

25 

0 5363 

0 5190 

0 4775 

0 4424 


(Roth, Z phys Ch 1897, 24 139 ) 


Absorption of N2O by salts +Aq at 20° 

C = concentration of the solution in terms 
of normal 

a coefficient of absorption 
Absbrption of N2O by KNOs+Aq at 20° 


P 

0 

a 

0 


0 6270 

1 063 

0 1061 

0 6173 

2 720 

0 2764 

0 6002 

5 389 

0 5630 

0 5713 

10 577 

1 1683 

0 5196 


Absorption of N2O by NaNOs+Aq at 20° 


P 

C 

a 

0 


0 6270 

1 124 

0 1336 

0 6089 

2 531 

0 3052 

0 5876 

5 077 

0 6286 

0 5465 

8 701 

1 1200 

0 4926 


(Knopp, Z phys Ch 1904, 48 107 ) 


Absorption of N2O by salts +Aq 
M = content m gi am-equivalents per litre 
S = solubility 


Salt 

M 

S 25° 

s 1> 

NH4CI 

0 50S 

0 5532 

0 7203 

0 600 

0 5504 

0 71S5 


1 158 

0 5223 

0 6800 


1 166 

0 5200 

0 6775 

KI 

0 550 

0 5367 

0 6950 


0 557 

0 5344 

0 6916 


0 886 

0 5025 

0 6466 


0 913 

0 5012 

0 6442 


0 514 

0 5428 

0 7074 


0 545 

0 5406 

0 7036 

LiCl 

0 558 

0 5276 

0 6884 


0 561 

0 5278 

0 6877 


1 057 

0 4760 

0 6163 


1 059 

0 4773 

0 6146 


Absorption of N2O by salts +Aq — 
Conhnu^ 


Salt 1 

M 

S 25° 

S 15° 




0 6877 



0 5318 

0 6892 



0 4908 

0 6352 



0 4899 

0 6334 

RbCl 

0 439 

0 5399 

0 7050 


0 444 

0 5386 

0 7053 


0 977 

0 4873 

0 6306 


0 993 

0 4846 

0 6276 


0 558 

0 5218 

0 6782 


0 559 

0 5217 

0 6787 


1 070 

0 4673 

0 6046 


1 102 

0 4639 , 

0 6020 


(Geffcken, Z phys Ch 1904, 49 278 ) 


Solubility of N2O in a solution contammg 
39 6 g As S3 per litre at 25° =0 5819, 42 4 g 
AS2S8 per litre at 25° = 0 5833 (Geffcken ) 

1 Vol alcohol at t° and 760 mm absorbs V 


vols N2O gas reduced to 0° and 760 mm 


t° 

V 

t 

V 

0 

4 1780 

13 

3 3734 

1 

4 1088 

14 

3 3200 

2 

4 0409 

15 

3 2678 

3 

3 9741 

16 

3 2169 

4 

3 9085 

17 

3 1672 

5 

3 8442 

18 

3 1187 

6 

3 7811 

19 

3 0714 

7 

3 7192 

20 

3 0253 

8 

3 6585 

21 

2 9805 

9 

3 5990 

22 

2 9368 

10 

3 540S 

23 

2 8944 

11 

3 4838 

24 

2 8532 

12 

3 4279 




(Bunsen^s Gasometry ) 


Coefficient of absorption =4 17805- 
0 0698160t-|-0 0006090t' (Carms ) 

At 18 and 7()() mm 100 vols H 2 O absorb 76 vols 
NA) 100 vols alfohol of 0 S40 sp fcr absorb 153 vols 
100 vols roctihcd naphtha (jf 0 7St sp gr absorb 254 
vols 100 vols oil of lavender of 0 S80 sp gr absorb 
275 vols 100 vols olive oil ejf 0 015 so gr absorb 150 
veils 100 vols sat IvCI+Aei (2 >% Is.C 1) of 1 212 sp 
tr ubsoih 20 vols (elr* Saussun 1814 ) 

1 vol oil of turpentine absorbs 2 5-2 7 vols N O 
(de Saussurc ) 


Absorption of N2O by Klycprine+Aq at t° 


t 

bv wt'ight 

e)f glycerine 


S 4b0% 

() 72()% 

12 12 )% 

Ih 244% 

25 

0 5558 

0 5415 

0 526S 

0 5083 

20 

0 6468 

0 6303 

0 6050 

0 5851 

15 

0 7672 

0 7454 

0 7098 

0 6857 

10 

0 9172 

0 8871 

0 8411 

0 8102 

5 

1 0967 

1 0552 

0 9990 

0 9586 


(Roth, Z phys Ch 1897, 24 128 ) 
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Absorption of N2O by urea+Aq at t° Absorption of N2O by oxalic acid-HAq at t® 


% by weight of urea 



3 312% 

4 974% 

6 366% 

7 296% 

9 966% 

25 

20 

15 

10 

5 

0 5686 
0 6533 
0 7708 

0 9209 

1 1040, 

0 5669 
0 6558 
0 7732 

0 9201 

1 0964 

0 5588 
0 6539 
0 7605 

0 9086 

1 0880 

0 7502 
0 6553 
0 7722 

0 9208 

1 1012 

'o 5689 
0 6508 
0 7614 

0 9007 

1 0685 


Coeff of abs in H2C2O4 +Aq of given 
% strength 


0 5786 
0 6694 
0 7940 

0 9526 

1 1450 


0 5643 
0 6538 
0 7745 

0 9264 

1 1094 


(Roth, Z phys Ch 1897, 24 124 ) 


Absorption of N2O by sugar +Aq at 15® 


Number of molecules 
of CiiRtiOn per htre 

Coeflacient of absorption 

1 699 

0 0892 

0 993 

0 1284 

0 520 

0 1561 


(Steiner, Z phys Ch 1895, 18 15 ) 


Absorption of N2O by organic substances + 
Aq 

C = concentration of the solution m terms 
of normal 

a = coefficient of absorption 
Absorption of N2O by chloral hydrate +Aq 
at 20° 


P 

C 

a 

0 


0 6270 

2 947 

0 184 

0 6182 

6 848 

0 445 

0 6128 

13 48 

0 942 

0 5960 

16 15 

1 165 

0 5S91 

19 60 

1 474 

0 5793 

24 02 

1 911 

0 5675 


(Knopp, Z phys Ch 1904, 48 106 ) 


Absorption of N2O by propiomc acid+Aq at 
20 ° 


P 

C 

a 

0 


0 6270 

1 492 

0 2045 

0 6323 

5 702 

0 816 

0 6369 

13 680 

2 140 

0 6504 

15 011 

2 385 

0 6534 

25 589 

4 645 

0 7219 


(Knopp, Z phys Ch 1904, 48 107 ) 


(Roth, Z phys Ch 1897, 24 130 ) 


Coefficient of absorption for petroleum = 
2 11 at 20°, 2 49 at 10° (Gmewasz anc 
Walfisz, Z phjjrs Ch 1 70 ) 

The solubihty of N2O in various coUoida 
solutions has been determined by Findla*^ 
and Creighton (Chem Soc 1910, 97 538), fo 
which see origmal article 

Nitrogen dzoxide, NO 

1 vol H 2 O absorbs 0 1 vol NO gas at ordinary temj 
(Davy) 1 vol absorbs 0 05 vol (Henry) 1 vol absorb 
1/27 vol (Dalton ) 

A-bsorption of NO by H2O at 760 mm 
pressure 

i3= Coefficient of absorption 
= Solubihty 


t° 



t° 


/S' 

0 

0 07381 

0 07337 

55 

0 03040 

0 0257 

5 

6461 

6406 

60 

2954 

237 

10 

5709 

5640 

65 

2S77 

216 

15 

5147 

5061 

70 

2810 

194 

20 

4706 

4599 

75 

2751 

170 

25 

4323 

4189 

80 

2700 

143 

30 

4004 

3838 

85 

2665 

114 

35 

3734 

3529 

90 

2648 

081 

40 

3507 

3254 

95 

2638 

043 

45 

50 

3311 

3152 

3000 

2771 

100 

2628 

000 


(Winkler, B 1901, 34 1414 ) 


205 69 cc H2O absorb 9 6798 cc NO at 20 
and 760 mm (Hufner, Z phys Ch 100 < 
69 420) 

Sol in cone HNOa-f Aq 

100 vols HNOa+Aq of 1 3 sp gr agitate 
with NO gas take up 20 vols NO If acid ] 
twice as strong 01 one-half as strong, th 
quantity NO is proportional to the amour 
of HNO3 Very dil HNOa+Aq absorb 
scarcely more NO than pure H2O (Dalton 

100 pts HNOs+Aq of 1 4 sp absoib 00 pts N 
(Dalton) sol in Br and vLrv si sol in cone 
(Berthelot ) 

1 com cone H2SO4 of 1 84 sp gr absorb 
0 035 cem NO, of 150 sp gr , 0 017 cen 
NO (Lunge, B 18 1391 ) 
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4.bsorption of NO by H2S04+Aq at 18° and 
760 mm 


a = Coefficient of solubility 


H2S04 

a 

H2SO4 

a 

98% 

not constant 

70% 

, 60% 

0 0113 

90% 


0 0118 

80% 


60% 

0 0120 


(Tower, Z anorg 1906, 60 387 ) 


Very sol in aqueous solutions of ferrous 
salts, especially the sulphate (Pnestley ) 

1 vol FeS044-Aq of 1 081 sp gr , contam- 
mg 1 gram FeS04 to 6 grains H2O, absorbs 6 
vols NO (Dalton ) 

Absorption by ferrous salts -fAq is propor- 
tional to the amount of Fe present, irrespec- 
tive of the acid or concentration of the solu- 
tion Between 0° and 10°, about 2 mols NO 
are absorbed for each atom of Fe, between 
10° and 15°, 1 mol NO for 2 atoms of Fe, 
and at 25°, only 1 mol NO for 2 to 3 atoms 
of Fe The amount of NO absorbed also 
vanes with the pressure The sp gr of the 
ferrous salt solution is greater after the ab- 
sorption of NO than before The solutions 
are decomp by heat, and at 100° all NO is 
given off (Gay, A ch (6) 6 145 ) 


Absorption of NO by FeS044'Aq at 25° 


A=vol H2O fin litres) contaimng 1 mol 
FeS04 

V = vol NO (m litres) absorbed 


A 

V 


V 

1 2 

1 47 

7 2 

5 52 

1 8 

2 01 

12 0 

6 46 

2 4 

2 55 

18 6 

8 01 

4 82 

4 40 

36 0 

10 40 


(Kohlschuttcr, B 1907, 40 877 ) 


Absoiption of NO by FeS04+ ^q at t° 

205 69 cc FeS04-l- A.q contain 0 0221 g Fe 
Coefficient of absorption = 0 06067 at 20 09° 



Presburc inni 

NO absorbed 
c( m 

20 1 

704 9 

14 42 

20 1 

683 5 

14 10 

20 1 

668 6 

13 80 

20 2 

651 9 

13 58 


632 9 

13 15 


613 7 

12 98 


Absorption of NO by FeS04+Aq at t° — 
Continued 

205 69 cc of FeS044-Aq contam 0 0296 g 
Fe 


Coefficient of absorption =0 06505 



Pressure mm 

NO absorbed 
com 

20 05 

677 5 


20 05 

655 3 

14 07 

20 04 

639 1 

13 81 

20 00 

620 2 

13 39 

20 15 

600 5 

13 20 

20 14 

581 2 

12 92 


205 69 cc of FeS04+Aq contam 0 0409 g 
Fe 

Coefficient of absorption =»0 06684 


t® 

Pressure mm 

NO absorbed 
com 

20 04 

667 6 

16 79 

20 02 

650 6 

16 65 

20 00 

613 1 

15 71 

20 00 

594 6 

15 41 

20 10 

577 1 

15 32 


205 69 cc of FeS04+Aq contam 0 0513 g 
Fe 

Coefficient of absorption ~0 07981 


t® 

Pressure mm 

NO absorbed 
com 

20 10 

644 8 

18 82 

20 10 

623 8 

18 47 

20 08 

606 4 

18 02 

20 10 

589 7 

17 56 

20 10 

571 1 

17 19 

20 10 

553 1 

16 95 


205 69 cc of FeS04+Aq contam 0 0663 g 
Fe 

Coefficient of absorption = 0 08059 


t® 

Pressure mm 

NO absorbed 
cem 

20 10 

697 3 

21 91 

20 10 

678 9 

21 60 

20 10 

660 4 

21 18 

20 08 

638 2 

20 71 

20 04 

620 7 

20 28 

20 00 

602 5 

19 87 


205 69 cc of FGS04+Aq contain 0 099 g Fe 
Coefficient of absorption =0 11661 


t® 

Pressure mm 

NO absorbed 
com 

20 10 

649 9 

34 26 

20 15 

631 1 

33 82 

20 20 

618 4 

33 26 

20 00 

603 3 

32 76 

19 85 

588 6 

32 34 

19 85 

574 2 

31 95 


rHufner, Z phys Ch 1907, 69 419 ) 
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Absorption of NO by NiS 04 +Aq at t° 
205 69 cc NiSOi+Aq contain 0 0506 g Ni 
Coefficient of absorption =0 08311 



Pressure mm 

NO absorbed 
ccm. 

20 2 

654 7 

23 00 

20 2 

629 8 

22 54 

20 2 

609 5 

22 03 

20 15 

591 7 

21 65 

20 14 

573 4 

21 18 


(Hufner, I c ) 


Absorption of NO by FeCb+Aq at 22° 
A=vol H 2 O (in litres) containing 1 mo] 
FeCb 

V— vol NO (m litres) absorbed 















(Kohlschutteo', B 1907, 40 878 ) 


Absorption of NO by CoS 04 +Aq at t° 
205 69 cc CoS 04 -l-Aq contam 0 0598 g Co 
Coefficient of absorption =0 09146 



Pressure mm 

NO absorbed 
ccm 

20 15 

678 3 

23 47 

20 16 

653 5 

23 01 

20 20 

636 6 

22 55 

20 30 

615 9 

21 99 

20 40 

600 0 

21 56 


(Hufner, I c) 


Absorption of NO by MnCla 4H204-Aq at t° 
205 69 cc MnCl 2 4H204*Aq contam 0 0697 
g Mn 

Coefficient of absorption =0 06111 


t° 

Pressure mm 

NO absorbed 
ccm 

20 0 

711 96 

14 25 

20 05 

686 5 

13 99 

20 2 

657 4 

13 49 

20 3 

638 9 

13 05 

20 45 

621 0 

12 81 


(Hufner, I c ) 


Coefficient of absorption for FeS 04 4-Aq of 
concentration used by Hufner (Z phys Ch 

1907, 69 417) =0 180 at 20° Hufner^s re- 
sults are mcorrect because he assumed that 
the absorption-coefficient of NO always had 
the same value, whereas it does not NO is 
reduced by FeS 04 +Aq (Usher, Z phys 
Ch 1908, 62 624 ) 

Coefficient of absorption for CoS 04 +Aq 
sat at 20° =0 0288 (Usher, Z phys Ch 
1908,62 624) 

Coefficient of absorption for NiS 04 -|-Aq of 
the concentration used by Hufner {cf Z phys 
Ch 1907, 69 422) =0 048 at 20° 

Coefficient of absoration for NiS 04 +Aq 
sat at 20° =0 0245 f Usher, Z c) 

Coefficient of absorption for MnCh+Aq 
sat at 20° =0 0082 (Usher, Z phys Ch 

1908, 62 624 ) 


Absorption by HCl+FeCU+Aq 
10 37 1 30% HCl contaimng 1 mol FeCl 
m solution absorb 15 64 1 NO 
10 37 1 10% HCl contaimng 1 mol FeCl 
m solution absorb 6 17 1 NO 

(Kohlschutter, I c ) 

Absorption by salts +FeCl 2 +Aq 
10 37 1 sat NaCl+Aq contaimng 1 mol 
FeClo in solution absorb 6 549 1 NO 
10 37 1 sat NH4C1+Aq contaimng 1 mo] 
FeCb m solution absorb 6 549 1 NO 
(Kohlschutter, I c ) 

Solubihty of NO in Fe(N 03 ) 2 +Aq at 23° 
A=vol H 2 O (m htres) contaimng 1 mol 
Fe(N03)2 

V =vol NO (in litres) absorbed 


A 

V 

3 25 

2 77 

6 50 

4 16 

13 00 

5 54 

26 00 

6 61 


^Kohlschutter, I c ) 


Absorption of NO by CuCh+Aq 
A=vol H 2 O (in htres) containing 1 mo 
CuCl2 

V=vol NO (in litres) absorbed 


A 

V 

0 231 

0 120 

0 277 

0 098 

0 371 

0 052 


(Kohlschutter, I c ) 


Absorption of NO by CuCb+conc IICI 
A = vol cone HCl (in litres) containm 
1 mol CuCb 

V = vol NO (in litres) absorbed 


A 

V 

A 

V 

0 389 

0 801 

7 499 

3 931 

0 410 

0 933 

12 500 

3 606 

0 840 

2 838 

18 750 

3 153 

1 230 

2 462 

3 426 

3 989 

28 650 

1 976 


(Kohlschtitter, I c ) 
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Absorption of NO by CuCl2-i-acetic acid 
A=vol acetic acid (in litres) containing 1 
mol CuCl2 

V=vol NO (in litres) absorbed 











(Kohlscbutter, I c ) 


Absorption of NO by CuCl2+98% forimc 
acid 


A = vol 98% fonmc acid (in litres) contain- 
mg 1 mol CmCU 

V =vol NO (in litres) absorbed 


A 

V 

27 9 

12 76 

56 0 

13 17 

140 0 

14 34 

280 0 

18 68 

1400 0 

27 29 


(Kohlschutter, I c ) 


Absorption of NO by CuCb+acetone 


A=vol acetone ^'in litres) containing 1 
mol CuCb 

V ==vol NO (in litres) absorbed 


A 

V 

A 

V 

4 667 

14 04 

291 60 

40 99 

29 16 

24 01 

583 20 1 

67 22 

58 33 

24 60 

1166 40 

81 96 


( Kohlschutter, I c ) 


Absorption of NO by CuCl2+ methyl alcohol 
A=vol methyl alcohol fm litres) contain- 
ing 1 mol CuCb 

V==vol NO (in litres) absorbed 


A 

\ 

A 

V 

1 60 

1 10 

20 50 

b 15 

8 22 

5 60 

82 25 

4 90 


(Kohlschutter, Z c) 


Absorption of NO by CuCh+ethyl alcohol 
A“Vol ethyl alcohol (in litres) containing 
1 mol CuCl2 

V ==vol NO (in litres') absorbed 


A 

V 

A 

V 

1 50 

8 70 

3S 41 

18 15 

3 84 

12 38 

76 83 

18 05 

12 80 

15 43 

192 10 

15 92 


(Kohlschutter, I c ) 


Absorption of NO by CuBr2+Aq 
A=vol H2O (m litres) contaimng 1 mol 
CuBra 

V=vol NO (in litres) absorbed 


A 

V 

0 37 

0 515 

0 62 

0 120 

0 925 

0 000 


(Kohlschutter, I c ) 


Absorption of NO by CuBrad- ethyl alcohol 
A=vol alcohol (in htres) contaimng 1 mol 
CuBra 

V =vol NO (m htres) absorbed 


A 

V 

A 

V 

2 625 


131 20 

22 23 

5 25 

19 26 

262 50 

23 46 

13 12 

43 74 

20 51 

21 13 

656 10 

30 46 


(Kohlschutter, I c ) 


Sol m stannous and chromous salts +Aq 
(Pehgot ) 

N ot absorbed by Fe2(S04) 8 + Aq (Dalton ) 
1 vol absolute alcohol absorbs 0 31606- 
0 003487t+0 000049t2 vols NO between 0*^ 
and 25® (Bunsen ) 


1 vol alcohol at t® and 760 mm absorbs V 
vols NO gas reduced to 0° and 760 mm 


t® 

V 

t® 

V 

0 

0 31606 

13 

0 27901 

1 

0 31262 

14 

0 27685 

2 

0 30928 

15 

0 27478 

3 

0 30604 

16 

0 27281 

4 

0 30290 

17 

0 27094 

5 

0 29985 

18 

0 26917 

6 

0 29690 

19 

0 26750 

7 

0 29405 

20 

0 26592 

8 

0 29130 

21 

0 26444 

9 

0 28865 

22 

0 26306 

10 

0 28609 

23 

0 2617S 

11 

12 

0 28363 

0 28127 

24 

0 26060 


(Bunsen’s Gasometry ) 


Abundantly absorbed by CSa ( i ledburg, 
C N 48 97 ) 


Nitrogen /noxide, N2O3 
Sol in H2O at 0° If large amt of H2O is 
present, the solution is quite stable at ordi- 
nary temp (Fremy, C R 79 61 ) 

Sol in HNOs+Aq 

Sol m cone H2SO4 to form HNOSO4 
Sol in ether 
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MTEOGEN OXIDE STANNIC CHLORIDE 


Nitrogen ^noxide stannic chloride, N 2 O 3 , 

SnCL 

Decomp byH 20 (Weber, Pogg 118 471) 


Nitrogen /airoxide, NO2 or N2O4 
Sol in H 2 O at 0° mth decomp Miscible 
with very cone IINO 3 Absorbed abundantly 
by CS 2 , CHCls, and CeHsCl (Fnedburg, 
C N 47 52) 

Sol in CeHeNOa 
SI sol in HaS+Aq 
Sol m H2SO4 or cone HNOs+Aq 
H3PO4 absorbs some hqmd NO2 (Prank- 
land, Chem Soc 1901, 79 1362 ) 


Nitrogen pentoxx&t, N 2 OS 
Veiy deliquescent Combmes with H 2 O to 
form HNO3 with evolution of heat 


Nitrogen /iea;oxide, NOs 
Decomposes upon air or with H 2 O (Haute- 
feuiUe and Chappms, C R 92 80, 134, 94 
1111, 1306 ) 

Nitrogen oxybromide 
See Nitrosyl and Nitroxyl bromide 

Nitrogen oxychloride 
See Nitrosyl and Nitroxyl chlonde 

Nitrogen oxyfluonde 

See Nitrosyl fluoride and Nitroxyl fluoride 

Nitrogen phosphochlonde, PsNsCh 
See Nitrogen chlorophosphide 

Nitrogen selenide, NSe 
Very explosive Insol in H 2 O Sol in 
HNOs+Aq, and NaClO+Aq (Espenschied, 
A 113 101 ) 

Insol in H 2 O, ether, absolute alcohol, very 
si sol m CS 2 , CeHe, and glacial acetic acid 
Decomp by HCl or KOH+Aq (Verneuil, 
BuU Soc ( 2 ) 38 548 ) 

Nitrogen sulphide, N 4 S 4 
Insol in H 0 Decomp by hot H 2 O SI 
sol in alcohol, ether, wood alcohol, oil of 
turpentme Easily sol m CS 2 Slowly de- 
comp by HCl+Aq or KOH+Aq, rapidlv by 
HNOg+Aq 15 g dissolve in 1 kilo of CS 2 
(Fordos and G^lis, C R 31 702 ) 

Sol in CHCI3 (Demargay, C R 91 854 ) 
Sol in warm glacial acetic acid with de- 
comp on boiling (Ruff and Geisel, B 1904, 
37 1591 ) 

Nitrogen pen^asulphide, N 2 S 6 
Sol in ether and most orgamc solvents, 
msol m H 2 O, fairly stable in ethereal solu- 
tion, but decomp by light (Muthmann, Z 
anorg 1897, 13 206 ) 


Nitrogen sulphobromide, N 8 S 4 Br 
Decomp byboilmgH20 andby dil alkah ^ 
also by Doiling with alcohol (Muthmar , 
B 1897, 30 630 ) 

N 4 S 4 Br 4 Decomp by moist air (Clevi , 
B 1896, 29 340-341 ) 

N 4 S 4 Br 6 Decomp by moist air Ve 
unstable (Clever ) 

N 4 S 6 Br 2 Insol most solvents, unstab 
(Clever ) 

Nitrogen sulphochlonde, N4S4CI4 
Unstable on air Sol in warm CHC , 
crystallizes out on coolmg (Demargav, C 
91 854, 1066 ) 

Demargay calls this comp thiazyl chloric 
Sol in hot dry benzene, and m CC , 
decomp by moist air (Andreocci, Z anoi 
1897, 14 249 ) 

N 4 S 6 CI 2 Partly sol m H 2 O (Demarga , 
C R 92 726) 

Demargay calls this compound diikaoteti 
thiazvl dtcmoride 

N 2 SsCl 2 =N 2 S 2 , SCI 2 Decomp on a 
(Fordos and G6hs ) 

Demargav (C R 92 726) calls this cona 
thlod^thlazyl d^chlo^de 
N 2 S 4 CI 2 Sol in H 2 O with subsequent c 
comp More sol than S in CS 2 (Soubeira , 
A ch 67 71 ) 

Is a mixture of S2CI2 and N4S4 (Ford j 
and G4hs, C R 31 702 ) 

NsSsCl SI sol in warm, insol in cc I 
CHCI 3 (Demargay, C R 92 726 ) 
^'Thio^nazyl chloride ” (Demargay ) 
N 3 S 4 CI Sol in H 2 O Tnsol m me 
solvents SI sol in CHCI 3 Easily sol i 
thionyl chloride (Demargay, C R 91 8' , 
1066) 

Demargay calls the compound thio^ 
thiazyl chloride == (NS ) 3 = S — Cl 

N4S6Cl2=2N2S2, SCI 2 Dooomp on a 
(Michaelis ) 

NgStCL = 3 X 282 , 8 CI 2 Not (hcomp i 
air Decomp by H 2 O cont lining immoni 

Nitrogen sulphoiodide, NaSil 

Readily decomp by IliO (Aliithma i 
and Seitter, B 1897, 30 627 ) 

Nitrohydroxylammic acid, ir 2 N' 

Known only m solution ( \ng( h Ga/z ( 

It 1897, 27 (2) 357 ) 

Banum mtrohydroxylanunate, B iN 2 () 3 +H 2 
Ppt More stable in the air than t 
sodium salt Not decomp by prolong i 
boiling with H 2 O (Angeli, Gizz ch 
1896, 26 17-25 ) 

Cadmium mtrohydroxylammate, CdN20 
H 2 O 

As Ba salt (\ngelico and Fanara, Ga 
ch It 1901, 31 (2) 21 ) 
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Calcium mtroliydroxylammate, CaN 03 + 
^Il20 

(Augeli, Gazz ch it 1900, 30 (1) 593 ) 


Banum nitroprusside, BaFerCN) 6 NO+ 
4H2O 

Verv sol m H2O 
+6H2O 


Calcium mtrohydroxylaminate, CaN 208 + 

(Angelico and Fanara, Gazz ch it 1901, 
31 (2) 15 ) 


lead mtrohydroxylammate, PbN20s 
(Angeh, Gazz ch it 1900, 30 (1) 593 ) 


Potassium mtrohydroxylammate, K2N2O8 
Like Na salt More hygroscopic (Angeh, 
Gazz ch It 1897, 27 (2) 357 ) 

Sol m HoO (Angeh, Gazz ch it 1900, 30 
(1) 593 ) 


Cadmium mtroprusside, CdFe(CN)6NO 
Insol m H2O Sol inHCl+Aq Insol m 
dll or cone HNOa+Aq even when boihng 
Not attacked by NH4OH or KOH+Aq 
(Norton, Am Ch J 10 222 ) 

Calcium mtroprusside, CaFe(CN)5NO+ 
4H2O 

Very sol m H2O (Playfair ) 

Cobalt mtroprusside, CoFe(CN)6NO 
Ppt (Norton, Am Ch J 10 222 ) 
+4H2O 


Silver mtrohydroxylaminate, Ag2N203 
Ppt (Angeh, C C 1901, I 1192 ) 


Copper mtroprusside, CuFe(CN)6NO +2HoO 
Insol in H2O or alcohol 


Sodium mtrohydroxylammate, Na2N208 
Very sol m H2O Pptd by alcohol 
Aqueous solution is readily decomp by boiT- 
mg (Angeh, Gazz ch it 1896, 26 (2) 17 ) 

Strontium mtrohydroxylammate, SrN208+ 
H2O 

(Angeli, Gazz ch it 1900, 30 (1) 593 ) 
+1}^H20 (Angelico and Fanara, Gazz 
ch It 1901, 31 (2) 15 ) 

Nitroiodic acid, I204(N0)2 
See Nitrosoiodic acid 

Nitronitrous acid 

Platmum potassium mtromtrite, K2pt(NOo)4 
N2O4 

Deconij) by hi it (Miolati, C C 1896, II 
1088) 

Nitroplatmous acid 
See Platomtrous acid 

Nitroprussic acid, Il2laC6N60+H20 = 
H2horCN)6N()+H20 
Deliqiuscint h isily sol in H 0, alcohol, 
or ether (Playf iir, A 74 317 ) 

Nitroprusside s 

The alkali ind alkali earth nitropiussides 
are sol in H2O, and the solutions are not 
pptd by alcohol 1 he others are mostly insol 
in H2O 

Ammomum mtroprusside, 

(NHi)2Fe(CN)6(NO) 

Dehquescent Very sol in H2O, not pptd 
therefrom by alcohol (Pla3dair ) 


Ferrous mtroprusside, FeFe(CN)5N0+ 
rcHaOC?) 

Insol m H2O 

Mercurous mtroprusside, Hg2Fe(CN)6NO 
Insol in H2O Unstable (Norton, 4m 
Ch J 10 222) 

Nickel mtroprusside, NiFe(C]Sj)6NO 
As the Co salt (Norton ) 

Potassium mtroprusside, K2Fer CN) sNO + 
2H2O 

SI dehquescent Sol m 1 pt H2O at 16® 
K2Fe(CN)6NO, 2KOH Very sol m H O 

Silver mtroprusside, Ag2Fe(CN)5NO 
Insol in HoO, alcohol, or HNOa+Aq Sol 
in NH40H+Aq 

Sodium mtroprusside, Na2Fe(CN)6NO + 
2H2O 

Sol in 23^ pts H2O at 16°, and m less hot 
H2O 

Zme mtroprusside, ZnFe(CN)6NO 
Very si sol in cold, more in hot H2O 

Nitrosisulphomc acid 

Cupnc mtrosisulphonate, 

Decomp by H2O (Raschig, B 1907, 40 
4583) 

Nitrosobromoruthemc acid 

Silver mtrosobromoruthenate ammoma, 
Ag2Ru(NO)Br6, NH3 

Decomp by H2O SI sol m NH4OH+ 
Aq Very sol m Na2S208+Aq (Brizard, 
Bull Soc 1895, (3) 13 1093 ) 
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NITROSOBROMOSMIC ACID 


Nxtrosobromosmic acid 

Potassitxm nitrosobromosmate, K20s(NO)Br5 
Stable m aqueous solution (Wintrebert, 
A ch 1903, (7) 28 132 ) 

Nitrosochloroplatimc acid 

Potassitun mtrosochloroplatmate, 
KaPtClsCNO) 

Sol m H 2 O (V^ 2 :es, C R 110 757 ) 

Nitrosochlororuthenic acid 

Ammonium nitrosoclilororutheiiate, 
(NH4)2Ru(NO)Cl6 
Sol m H 2 O (Joly, C R 107 991 ) 

5 pts are sol m 100 pts H 2 O at 25® 

22 gQ® 

(Howe, J Am Chem Soc 1894, 16 390) 

Csesium nitrosochlororuthenate, 
Cs2jlu(NO)Cl6 

0 20 pt IS sol m 100 pts H 2 O at 25° 

Q55 JLQQO 

(Howe ) 

+ 2 H 2 O Very sol m H 2 O 105 8 pts are 
sol m 100 pts H 2 O (Howe ) 

Potassium mtrosochlororuthenate, 
K:2RufNO)Cl6 
Sol m H 2 O (Joly ) 

12 pts are sol m 100 pts H 2 O at 25° 

gQ it it it it it ti tl 0QO 

(Howe ) 

Rubidium nitrosochlororuthenate, 
Rb2Ru(NO)Cl5 

Sol m boilmg H 2 O without decomp 
0 57 pt IS sol m 100 pts H 2 O at 25° 

2 13 ‘ 60° 

(Howe ) 

Silver nitrosochlororuthenate ammonia, 

4g2Ru(]SrO)Cl5, NHa 

Decomp byH20 SI sol mNH 40 H+Aq 
Very sol in Na2S20s-hAq (Brizard, Bull 
Soc 1895, (3) 13 1092 ) 

Nitrosoiodic acid, 1204 (^ 0)2 (‘^) 

Decomp with H 2 O, alcohol, ether, or acetic 
ether Slowly sol in H SO 4 (Kammerer, J 
pr 83 65 

Nitrososulphonic acid 

Potassium dimtrososulphonate, N 2 O OK 
SO 3 K 

Sol m H 2 O Very unstable (Hantzsch, 
B 1894,27 3268) 

Potassium mtrosodzsulphonate, 0 ]Sr(S 03 K)o 
Sol in H 2 O Very explosive (Hantzsch, 
B 1895,28 996 and 2744) 


Potassium mtroso^nsulphonate, ON(S08l* b 
H-H 20 

Sol m H 2 O (Hantzsch, B 1895, 28 2751 ) 

Sodium mtrosoirisulphonate, N 02 (S 03 ) 8 N 
Decomp by H 2 O (Traube, B 1913, ^ 
2521) 

Nitrososulphiinc acid, 

H 2 N 2 S 06 «H 2 S 08 (N 0)2 
Not known m free state 

Ammomum d^mtrasos^Ilphate, 
(NH4)2(N0)2S08 

Sol m H 2 O Insol m hot alcohol (I 
louze, A 16 240 ) 

Banum , Ba(N 0 ) 2 S 08 

Sol m H 2 O (Divers and Haga, Chem Sc 
47 364) 

Banum potassium , BaK 2 (SN 205)2 

Sol in much H 2 O to form a clear hqui 
but the solution gradually deposits BaSC 
(Hantzsch, B 1894, 27 3271 ) 

Cupnc mtrosodz-sulphate, Cu (NO) ( 803)2 
(Sabatier, BuU Soc 1897, (3) 17 787 ) 

Lead dzmtrososulphate 
Insol m H 2 O (Divers and Haga, Chei 
Soc 47 364) 

Potassium , K 2 (N 0 ) 2 S 03 

Decomp by H 2 O at ordinary temp Ins< 
m alcohol (Pelouze, A ch 60 160 ) 

Sol m about 8 pts H 2 O at 14 5° I ess s< 
m presence of KOH (Divers and Hag 
Chem Soc 1895, 67 455 ) 

Sodium — — , Na 2 (N 0 ) 2 S 03 
More sol than K salt (Pelouze ) 

SI sol in H 2 O, very unstable moist or dr 
decomp by H 2 O (Divers, C N 1895, 7 
266) 

Nitrososulphurous acid 

Ruthemum sodium mtrososulphite, 

0[Ru(S03)2(N0)Na2l+2H O 
SI sol in cold H 2 O (Miolati, Gazz c 
It 1900, 30 511 ) 

Nitrosulphide of iron 
See Ferro^eiramtrososulphomc acid 

J5^mtrosulplude of iron 
Roussm’s comp is ammomum ferrohept 
mtrososulphonate, 'vvhich see 
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Nitrosulphomc acid, HNSOs^^q^ SO 2 

(Lead chamber crystals ) Rapidly sol m 
H2O with decomp When brought mto large 
amount of H2O, no gas is evolved (Fremy, 
C R 70 61 ) 

Sol m H2SO4 without decomp Sol in cold 
H2S04+Aq of sp gr 1 7-1 56 (Weber, J 
pr 100 37 ) 

SI sol m H2S04+Aq of 1 6 sp gr (Dana ) 

More difficultly sol m dil than cone 
H2S04+Aq (Muller ) 


Potassiimi mtrosulphonate, K0S02N02(?) 

Decomp by H2O (Schultz-SeUack, B 4 
113) 


Nitrosulphonic anhydnde (?), N 2 OS, 2S08 
-S206(N02)2 

Rapidly sol m H2O with decomp Abund- 
antly sol in cold H2SO4 (Rose, Pogg 47 
605) 

Insol in cold, slowly sol m warm H2SO4 
(Prevostaye, A ch 73 362 ) 


Nitrosulphomc chlonde, NO4SCI = 
NO2SO2CI (?) 

Decomp by H2O Sol in fuming H2SO4 
without decomp Decomp by cone H2SO4 
(Weber, Pogg 123 333 ) 

jDmitrostdphuric acid 
See Ltmtrososulphunc acid 


Nitrosyl bromide, NOBr 
Decomp with cold H2O (Landolt, A 116 
177) 


Nitrosyl /^bromide, NO Bra 

Decomp by 1120 or cold alcohol 
Miscible with ether (landolt, A 116 177) 
Mixture of NOBr nnd Br^ (Prohlich, A 
224 270) 

Nitrosyl platimc bromide, 2NOBr, PtBr4 
Deliquescent Decomp by H2O (Top- 
soe, J B 1868 271 ) 

Nitrosyl chloride, NOCl 

Decomp by Il20 Absorbed by fuming 
H2SO4 without dccomp 

Nitrosyl boron chlonde, NOCl, BCI3 
See Boron mtrosyl chlonde 

Nitrosyl platimc chlonde, 2NOC1, PtCh 
Very dehquescent, and sol in H2O with 
evolution of NO (Rogers and Boye, Phil 
Mag J 17 397) 


Nitrosy^^ thaUium chlonde, 2NOC1, TlCl, 

Very dehquescent, and sol m H2O with 
decomp (Sudborough, Chem Soc 69 657 ) 

Nitrosyl starmic chlonde, 2NOC1, SnCl 4 
Decomp by H2O, chloroform, or benzene, 
not by carbon disulphide (Jorgensen ) 

Nitrosyl titanium chlonde, 2 NOC 1 , T1CI4 
Decomp by H2O (Weber, Pogg 118 476 ) 

Nitrosyl zinc chlonde, NOCl, ZnCl2 
Very dehquescent, and sol in H2O with 
evolution of NO (Sudborough, Chem Soc 
69 656) 

Nitrosyl chlonde sulphur inoxide, NOCl, SO3 
Decomp by H2O Sol in cone H2SO4 with 
evolution of HCl (Weber, Pogg 123 233 ) 

Nitrosyl fluonde, NOF 
Sol m H2O Solution decomp on standmg 
with formation of NO and HNOs (Ruff and 
Stauber, Z anorg 1905, 47 190 ) 

Nitrosyl sulphate, acid, H (NO) SO 4 
See Nitrosulphomc acid, 

Nitrosyl sulphate, anhydro, (NO) 2 S O 7 
See Nitrosulphomc anhydnde 

Nitrosyl selemc acid, Se02(0N0)2 
Decomp by H2O (Lenher and Mathews, 
J Am Chem Soc 1906, 28 516 ) 

Nitrosyl sulphuric acid, H(NO)S 04 
See Nitrosulphomc acid 

Nitrous acid, HNO 2 
Known only m aqueous solution 
See Nitrogen irmxide 

Nitrites 

Normal nitrites, except AgNO , are sol in 
H O and alcohol, but, as a rule, they are less 
sol than the corresponding nitrates 

Ammomum mtrite, NH4NO2 

Very dehquescent, and sol in H O 
H2O solution decomp at 50° (Berzelius ) 
Vay dll solution can be ovapor ited on witei 
bath without decomp (Bohlig, A 126 25 ) 
Solution containing Vioojooo pt NH4NO2 can 
be evaporated to H its vol without decomp 
Solution containing Vmx) pt gives a distillate 
containing 8 6% of NII4NO2, while residue 
contains 82% of original quantity, 9 4% being 
lost (Schoyen ) 

Very dehquescent, sol m H2O, slowly but 
easily sol in alcohol, insol m ether (Sbren- 
sen, Z anorg 1894, 7 38 ) 
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NITRITjE, AMMONIUM BARIUM CUPRIC 


Amm ATiiifm bantun cupnc nitrite, 
(NH4)2BaCu(N02)6 , ^ „ 

Ppt, decomp readily (Przibylla, 

anorg 1897, 16 424 ) 


Anunomum platmum nitnte 
See Platomtnte, ammomuin 

Ammomum rhodium mtnte 
See Rhodomtnte, ammonium 


Ammonium bismuth silver mtnte, 
(NH4)2BiAg(N02)6 

Moderately sol in H 2 O Rapidly hy*o- 
lyzed by H 2 O (Ball and Abram, Chem Soc 
1913, 103 2120 ) 

Ammomum bismuth sodium mtnte, 
2 NH 4 NO 2 , Bi(N 02)3, NaNOa 
Easily decomp (Ball, Chem Soc 1905, 
87 761 ) 

Ammomum cadmium mtnte ammoma, basic, 
2 NH 4 NO 2 , Cd(N02)2, Cd(OH) 2 , 2 NH 3 
Decomp by H 2 O (Morin, C R 100 
1497) 

Ammomum calcium cupnc mtnte, 
(NH4)2CaCu(N02)6 

Ppt , decomp easily Sol in H 2 O SI sol 
m alcohol (Przibylla, Z anorg 1897, 16 
423) 

Ammomum cobalhc mtnte, 3 (NH 4 ) 20 , CoaOs, 
6 N 2 O 8 "h 1 /^E [20 

SI sol m H 2 O, decomp m aq solution on 
heatmg (Rosenheim, Z anorg 1898, 17 45 ) 
-f~3Il20 

Somewhat sol m cold H2O, decomp by 
boihng Decomp by cone H2SO4, not by 
acetic or dil mineral acids (Erdmann, J pr 
97 405 ) 

Ammomum cupnc lead mtnte, 

CuPb(NH4)2(N02)6 

Stable at ordmary temp , sol m HNOs 
with decomp 

2 575 pts are sol m 100 pts H 2 O at 20°, or 
2 51% salt in sat solution at 20° (Przibylla, 
Z anorg 1897, 16 420 ) 

Ammomum cupnc strontium mtnte, 

(NH4)2CuSr(N02)6 

Ppt , sol in H 2 O with decomp (Przibylla, 

I c) 

Ammomum indium mtnte 
See Indomtnte, anunomum 

Ammomum lead mckel mtnte, 
(NH4)2PbNi(N02)6(?) 

Ppt (Przibylla, Z anorg 1897, 16 433 ) 


Ammomum ruthemum hydrogen mtn , 
Ru2H2(N02)4, 3 NH 4 NO 2 + 3 H 2 O 
See Ruthenimtnte, ammomum hydrogen 

Banum mtnte, Ba(N02)2+H20 
Permanent Very sol m H 2 O 


Solubility in H 2 O at t° 


t® 

G in 100 CO Ba(N02)2 

Sp gr 

0 

58 

1 40 

20 

63 

1 45 

25 

71 

1 50 

30 

82 

1 52 

35 

97 

1 61 


(Vogel, Z anorg 1903, 36 389 ) 


100 pts H 2 O dissolve at 


0° 

10° 

20° 

30° 

63 5 

69 5 

79 5 

93 ptSi. Ba(N02)2“hH 

40° 

50° 

60° 

70° 

113 

136 

170 

202 pts Ba(N 02 ) 2 +H 

80° 

90° 

100° 

110° 

254 

331 

461 

765 pts Ba(N02)2H"H 


The sat solution at 17° contains 4C 0 
BarN02)2, and has sp gr 17°/0° = 148< 
(Oswald, A ch 1914, (9) 1 62 ) 

100 g H 2 O at 13 5° dissolve 64 g Ba(NC 2 
-f-lO 2 g AgN02 with excess of AgN02, a i 
75 6 g Ba(N02)2H-9 5 g AgN02, with 
cess of AgN02 (Oswald ) 

Sol in 64 pts 94% alcohol, nearly im I 
in absolute alcohol (Lang, Pogg 118 28 ) 


Solubility in alcohol +Aq at t° 


t® 

Solvent 

lot) < f in of tilt sii 
soliit ion ( ont iin ( 
B i(N() ) +H2() 

19 5 

10% alcohol 

49 ^0 

21 0 

20 % 

(C 

29 ^0 

20 5 

30% 

t( 

IS 41 

20 5 

40% 

it 

H 13 

20 5 

50% 

it 

9 ll 

20 0 

60% 

it 

4 S4 

19 0 

70% 

it 

2 66 

19 5 

80% 

it 

0 98 

20 0 

90% 

it 

0 00 

20 0 

absolute alcohol | 

0 00 


Ammomum osmium mtnte 
See Osmimtnte, ammomum 

Ammomum osmyl oxymtnte 
See Osmyloxymtnte, ammomum 


(Vogel, Z anorg 1903, 36 390 ) 

Insol in acetone (Naumann B 1904, 
4329) 

Insol m ethyl acetate (Naumann, ► 
1910, 43 314 ) 
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Bantun caesium nitnte, CsBa 2 (NOo )5 
Sol in H 2 O (Jamieson, Am Ch J 1907, 
38 616 ) 

Cs2Ba(N02)4+H20 Very sol m H 2 O 
(Jamieson, Am Ch J 1907, 38 616 ) 

Panum caesium silver mtnte, Cs 8 AgBarN 02)6 
-I- 2 H 2 O 

Decomp bycoldH20 (Jamieson, Am Ch 
J 1907, 38 616 ) 

Banum cobaltic mtnte, 2BaO, C 02 O 3 , 4 N 2 O 3 
“I-IOII 2 O 

Sol in moderately warm H 2 O without de- 
comp but not recryst therefrom (Rosen- 
heim, Z anorg 1898, 17 51-54 ) 

3BaO, C 02 O 3 , 6 N 2 O 3 +H 2 O I^t , very un- 
stable Nearly insol in H 2 O (Rosenheim, 
Z anorg 1898, 17 47 ) 

Banum cobaltous potassium mtnte, Ba(N 02 ) 2 , 
Co(N 02 ) 2 , 2 KNO 2 

Decomp by H 2 O (Erdmann, J pr 97 
385 ) 

Barium cupnc mtnte, Ba[Cu( 0 H)(N 02 ) 2]2 
Ppt Insol in H 2 O Decomp by H 2 O 
Insol in alcohol, but slowly decomp by it 
(Kurtenacker, Z anorg 1913, 82 208 ) 

Banum cupnc potassium mtnte, 
BaCuIC 2 (N 02 )c 

Stable when dry^ easily decomp when 
moist, sol in H 2 O with decomp 
45 86 pts are sol m 100 pts H 2 O at 20®, or 
31 45% salt is contained m sat solution at 
20° (Przibylla, Z anorg 1897, 16 424 ) 

Banum cupnc thallium mtnte, 

BaCull 2 (N 02 )o 

SI sol m H 0 (Przibylla, Z anorg 1898, 
18 4bl ) 

Banum indium mtnte 
See Indomtrite, banum 

Banum mercuric nitrite, 2 Ba(N 02 ) 2 , 
3Hg(NO )2+5H20 

Very sol m H O and easily decomp (R^y, 
Chom Soc 1910, 97 327 ) 

Barium mckel mtnte, 2 Ba(N 02 ) 2 , Ni(N 02)2 
Somewhat more easily sol m H 2 O than 
mckel potassium nitrite (Lang ) 

Banum mckel potassium mtnte, Ba(N 02 ) 2 , 
Ni(N 02 ) 2 , 2 KNO 2 

SI sol in cold, easily in hot H 2 O without 
apparent decomp (Lang ) 

Banum mckel thallium mtnte, 
NiBaTl 2 (N 02)6 

Ppt (Przibylla, Z anorg 1898, 18 462 ) 


Banum osmium mtnte 
See Osmimtnte, banum 

Banum osmyl oxymtnte 
See Osmyloxymtrite, banum 

Banum^^assium mtnte, Ba(N02)2, 2 KNO 2 

Easily sol mH20, insol in alcohol (Lang, 
Pogg, 118 293 ) 

Banum rhodium mtnte, 3Ba(N02)o, 
Rh2(N02)6 

See Khodomtnte, barium 

Banum silver mtnte, Ba('N02)2, 2AgN02H- 
H 2 O 

Resembles the potassium salt (Fischer ) 
Less stable than the Na salt (Oswald ) 

Bismuth mtnte, basic, (Bi0)N02 4-MH20 
Sol m HCl (Vamno, J pr 1906, (2) 74 
150) 

Bismuth csesium silver mtnte, Cs2BiAg(N02)6 
Very si sol m H 2 O Slowly decomp by 
H 2 O (Ball and Abram, Chem Soc 1913, 
103 2122 ) 

Bismuth potassium mtnte, Bi(N02)3, 3JKNO 
+H 2 O 

Decomp by H 2 O (Ball, Chem Soc 1905, 
87 762) 

Bismuth potassium silver mtnte, 
K2BiAg(N02)e 

Less sol in H 2 O than NH 4 salt (Ball and 
Abram, Chem Soc 1913, 103 2121 ) 

Bismuth rubidium silver mtnte, 

Rb2BiAg(N02)6 

SI sol in H 2 O with slow hydrolysis (Ball 
and Abram ) 

Bismuth silver thallous mtnte, BiAgTl2(N02)6 
Insol in H 2 O, but decomp thereby (Ball 
and Abram ) 

Cadmium mtnte, basic, 2 CdO, N 2 O 3 
Insol in H 2 O (Hampe, A 126 335 ) 

Cadmium mtnte, Cd(N02)2H-H O 
Dchquescent Sol m H 2 O (Lang, J B 
1862 99) 

Cadmium potassium mtnte, Cd(N02)2, KNO 2 
Easily sol in H 2 O Very difficultly sol in 
absolute alcohol, and only si sol in 90% 
alcohol (Hampe, A 125 334 ) 

Cd(N02)2, 2 KNO 2 Easily sol in H 2 O 
Insol m alcohol (Lang, J B 1862 99 ) 
Cd(N02)2, 4 KNO 2 More sol in H 2 O than 
1 the above smt (Lang ) 
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Casiiitn mtnte, CSNO2 
Very hydroscopic Very sol m H2O 
(BaU, Chem Soc 1913, 103 2130 ) 

CfiBSitmi calcium mtnte, Cs2Ca(N02)4-fH20 
Ppt ( Jamieson, Am Ch J 1907,38 617) 

Caesium cobaltic mtnte, Cs3Co(N02)8+H20 
Sol in 20,100 pfcs H2O at 17° (Rosen- 
bladt, B 19 2531 ) 

Caesium lead mtnte, CsPb(N02)8+Il20 
Sol m cold H2O without decomp When 
solution IS heated, some basic lead" salt sep- 
arates (Jamieson, Am Ch J 1907, 38 618 ) 

Caesium lead silver mtnte, Cs8AgPb(N02)6+ 
2H2O 

Ppt (Jamieson ) 

Caesium silver mtnte, Cs 4.g(N02)2 
Decomp by H2O (Jamieson) 

Caesium silver strontium mtnte, 
Cs3AgSr(N02)6+2H20 
Partially decomp by H2O (Jamieson ) 

Caesium strontium mtnte, CsSr(N02)a+H20 
Ppt Sol in H2O (Jamieson ) 

Calciiun mtnte, Ca(N02)2+H20 
Very dehquescent Insol in dil alcohol 
(Fischer, Pogg 74 116 ) 

100 ccm of the sat solution contain 111 6 
g Ca(N02)2+H20 at 20 5° (Vogel, Z anorg 
1903, 36 395 ) 


Solubihty in H2O at t° 


t° 

%Ca(N02)2 

Solid phai>e 

0 

38 3 

Ca(N 02 ) 2 , 4H2O 

18 5 

43 

it 

42 

51 8 

it 

44 

53 5 

+Ca(N 02 ) 2 , H2O 

54 

55 2 

Ca(N 02 ) 2 , H2O 

64 

68 4 

U 

70 

60 3 

it 

73 

61 5 

it 

91 

71 2 

it 


(Oswald, A ch 1914, (9) 1 32 ) 


Sat solution of Ca(N02)2+AgN02 con- 
tams 92 4 g Ca(N02)2 and 11 2 g AgN02 
per 100 g H2O at 14° (Oswald ) 

Solubihty in alcohol 

100 ccm of sat solution in 90% alcohol 
contain 39 0 g Ca(N02)2+H20 at 20° 

100 ccm of sat solution m absolute alcohol 
contain 11 g Ca(N02)2+H20 at 20° 
(Vogel ) 

Insol m ethyl acetate (Naumann, B 
1910,43 314) 


-}-4H20 The sat solution at 16° conta s 
42 3% Ca(N02)2 and has sp gr at 16°/0 
1 4205 (Oswald, A ch 1914, (9) 1 66 ) 

Calcium cobaltous potassium mtnte, 
Ca(N02)2, Co(N02)2, 2KNO2 
Decomp by H2O (Erdmann ) 

Calcium cupnc potassium mtnte, 
CaCuK2(N02)6 

Ppt, insol m alcohol, sol in H2O wi i 
decomp 

14 97 pts are sol m 100 pts H2O at 20° ►r 
13 02 per cent of salt is contained m * b 
solution (Przibylla, Z anorg 1897, 16 45 ) 

Calcium mercuric mtnte, Ca('N02)2,Hg(NC I 2 
“f*5H20 

Very sol in H2O (Rdy, Chem Soc 19 ), 
97 327) 

Calcium mckel potassium mtnte, Ca(NO >, 
Ni(N02)2, 2KNO2 

Very si sol in cold, easily in hot H ) 
Insol in alcohol SI sol in dil HC2H3O f- 
Aq (Erdmann ) 

Calcium osmium mtnte 
iSee Osmmitnte, calcium 

Calcium potassium mtnte, CaK(N02) f- 
3H2O 

Sol inHaO (Topsoe, W A B 73, 2 11 ) 
Dehquescent (Lang ) 

Cobaltous mtnte 
Known only m solution 

Cobaltic lead mtnte, 3PbO, Co O3 6N2O f 
I2H2O 

Insol in H2O (Rosenheim, Z xnorg 1? 

17 48 ) 

Cobaltic lead potassium mtnte, RC 0, 3P ), 
2C02O3, 10N2O3-f4H2O 
Sol by boiling in much II2O Sol m it 
acids with evolution of N2O3 (Stiomcycr V 
96 22s ) 

Cobaltous potassium mtnte, 2Co(NC 2, 
2KNO2+H2O 
Ppt (Sadtler ) 

Co(N 02)2,2KN02+H2() Ppt (Sadtl ) 
3 Co(N 02)2, 6KN()2+H20 Insol m c i, 
sol m hot H2O SI sol m KC 211302+ q 
(Erdmann, J pr 97 397 ) 

Insol m ethyl acetate fNiumann, 3 
1904,37 3602) 

Cobaltic potassium mtnte (cobalt yellc ), 
Co 2(N02)6, 6KNO2+3H2O 
Very si sol in cold H2O Insol m alc( ol 
and ether Sol m traces in CS2 (St E e, 
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C R 36 552 ) Insol m boiling cone K 2 SO 4 , 
KCl, KNOa, or KCaHsOa+Aq 
Sol m 1120 pts H 2 O at 17® (Rosenbladt, 
B 1886, 19 2535 ) 

Decomp when heated in aq solution 
(Rosenheim, Z anorg 1898, 17 42 ) 

More sol m NH 4 CI or NaCl+Aq than 
H 2 O (Stromeyer ) 

SI decomp by KOH+Aq, except when 
very cone , easily decomp by NaOH or 
Ba(OH) 2 +Aq 

Very si sol m KC2H802+Aq, or KNO 2 
+Aq (Fresemus ) Sol m HCl+Aq 
Sol in HC 2 H 8 O 2 , or H 2 C 204 +Aq (Stro- 
meyer ) 

Small quantity of HC 2 H 802 +Aq does not 
dissolve (Fresemus ) 


Cobaltic potassium silver mtnte, 

RCoAg 2 (N 02 ) 6 , and K 2 CoAg(N 02 )fi 
Very si sol in H 2 O Less sol than Na 
comp (Burgess and Karum, J Am Chem 
Soc 1912,34 653) 


Cobaltic thallium mtnte, C 02 (NO 2 ) 6 ^ 6 TlNOa 
Sol m 23,810 pts H 2 O at 17® (Rosen- 
bladt, B 19 2531 ) 

Cobaltic zme mtnte, 2ZnO, C 02 OS, 3 N 20 »-f' 

IIH 2 O 

Sol in dll acetic acid (Rosenheim, iZ 
anorg 1898, 17 56 ) 

Cobalt mtnte mtrate, 2CoO, C 02 O 8 , 31^208, 
Co(N08)2+14H20 

I^t (Rosenheim, Z anorg 1898, 1.7* 58 ) 

Cupnc mtnte, basic, 2CuO, N 2 O 3 

(Hampe, A 126 345 ) , -rr 

Cu(N02 )2, 3 Cu(OH)2 Very si sol m H 2 O 
or alcohol Easily sol m dil acids or am-^ 
moma (van der Meulen, B 12 758 ) 

Cupnc mtnte 
Known only m solution 


Cobaltous potassium strontium mtnte, 
Co(N02)2, 2 KNO 2 , Sr(N02)2 
Decomp by H 2 O (Erdmann, J pr 97 
385 ) 


Cupnc lead potassium mtnte, CiiPbK 2 (N 02)0 
(van Lessen, R t c 10 13 ) 

3 056 pts are sol m 100 pts H 2 O at 20 , or 
2 61% salt is contained m sat solution at 20 
p 429 (PrzibyUa, Z anorg 1897, 16 429 ) 


Cobaltic rubidium mtnte, RbaCo(N 02 ) 6 + 

H 2 O 

Sol m 19,800 pts H 2 O (Rosenbladb, B 
19 2531 ) 

Cobaltic silver mtnte, CoAg 8 (N 02)6 
Fairly sol in H 2 O (Cunnmgham and 
Perkin, Chem Soc 1909, 95 1568 ) 

2 Ag 20 , C 02 O 3 , 3 N 20 a+ 3 H 20 SI sol in 
H 2 O , decomp by boding H 2 O (Rosenheim, 
Z anorg 1898, 17 56 ) 


Cupnc potassium strontium mtrite, 
CuSrK2(N02)6 

Sol m H 2 O with decomp 10 82 pts are 
sol m 100 pts H 2 O at 20°, or 9 77 per cent 
salt IS contained m sat solution at 20® 
(Pr^ibylla, Z anorg 1897, 16 425 ) 

Cupnc rubidium mtnte, Rb 8 Cu( INTO 2)5 
Easily sol in H 2 O Sol in alcohol (Kur- 
tenacker, Z anorg 1913, 82 206 ) 


Cobaltic silver hydroxymtnte, 

C02Ag3(OH)3(N02)6 

SI sol m H 2 O (Suzuki, Chem Soc 1910, 
97 729) 


Cobaltic silver mtnte ammoma, C 02 O 3 , Ag 20 , 
4N20s,4NH3 

See Cobalt ammomum comps 

Cobaltic sodium mtrite, 2 Na 20 , C 02 O 3 , 4 N 2 O 3 

Sol in H 2 O and alcohol (Rosenheim, Z 
anorg 1898, 17 50 ) 

+H 2 O Ppt (Sadtler, Sill Am J ( 2 ) 49 
196) 

SNaaO, CoaOs^ SolmHaO, 

decomp on heatmg, msol in alcohol (Rosen- 
heim, Z anorg 1898, 17 43 ) 


Cupnc mtnte ammoma, Cu(N 02 ) 2 , 2 NII 8 -H 
2 H 2 O 

Sol in little H 2 O with absorption of much 
heat Decomp by much H 2 O (Pclii^ot, 
C R 63 209) 

3CuO, N 2 O 3 , 2 NH 3 +H 2 O As above 
(Pehgot ) 

Indium hydrogen mtnte, Ir 2 Ho(N 02 )i 2 
See Indomtrous acid 

Indium mtnte with MNO 2 
See Indomtnte, M 

Iron (ferrous) lead potassium mtnte, 
FePbK2(N02)6 

Ppt , msol m cold H 2 O, stable at ordinary 
temp (Przibylla, Z anorg 1897, 16 439 ) 


Cobaltic strontium mtnte, 2SrO, CoaOj, 4 N 2 O 3 
+IIH 2 O 

Ppt (Rosenheim, Z anorg 1898, 17 54 ) 


Iron (ferrous) lead thallous mtnte, 

FePbTl2(N02)6 

Ppt (Przibylla, Z anorg 1898, 18 


463 ) 
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Lead mtnte, basic, 4PbO, N2.08+H20 = 
Pb(0H)N02, PbO 

Sol in 143 pts H 2 O at 23°, and 33 pts at 
100° (Chevreul ) 

Sol in 1250 pts cold H 2 O, and 34 5 pts at 
100° (Pehgot ) 

Sol m cold rorOs or HC 2 H 302 +Aq 
Composition is 3PbO, N 2 O 8 +H 2 O (Meiss- 
ne^ J B 1876 194 ) 

Composition is as above (v Lorenz, W A 
B 84 2 1133 ) 

3PbO, N20j=Pb(N02)2, 2PbO Sol m 
H 2 O (Bromeis, A 72 38 , v Lorenz ) 

2PbO, N208H-H20 SI sol m H 2 O 
(Bromeis ) 

+ 3 H 2 O (Meissner ) 

4PbO, 3N20s-f-2H20 Sol mH20 (Meiss- 
ner, J B 1876 195 ) 

Lead mtnte, Pb(N02)2+H20 
Easily sol m H 2 O (Pehgot, A ch 77 
87) 

Lead mckel potassaium mtnte, Pb(N02)2, 
KNO 2 , Ni(N02)2 

Insol m H 2 O (Baubigny, A ch (6) 17 
111 ) 

Ppt (Przibylla, Z anorg 1897, 16 432 ) 

Lead mckel thallous mtnte, NiPbTl2(N02)6 
Ppt (Przibylla, Z anorg 1898, 18 462 ) 

Lead potassmm mtnte, 4Pb('N02)2, 6KN02-f 
3 H 2 O 

Easily sol m H 2 O and m absolute alcohol 
(Hampe, A 126 334 ) 

Pb(N02)2, 2 KNO 2 +H 2 O Easily sol m 
H 2 O Insol m alcohol (Lang, J B 1862 
102 ) 

Lead potassium silver mtnte, K3AgPb(N02)6 
+ 2 H 2 O 

Ppt (Jamieson, Am Ch J 1907, 38 619 ) 

Lead mtnte mtrate 
See Nitrate mtnte, lead 

Lithium mtnte, LiN02+}^H20 

Dehquescent Easily sol in alcohol and 
H 2 O (Vogel, Z anorg 1903, 36 403 ) 

Sat solution of L 1 NO 24 -HH 2 O m H 2 O 
contains at 

65° 815° 91° 96° 92 5° 

63 8 68 7 72 4 918 94 3% L 1 NO 2 

(Oswald ) 

4"H20 Very sol in H 2 O, readily forming 
supersat solutions Very sol in abs alcohol 
(Ball, Chem Soc 1913, 103 2133 ) 

100 pts H 2 O dissolve at 
0° 10° 20° 

125 156 189 pts L 1 NO 2 +H 2 O 

30° 40° 50° 

242 316 459 pts L 1 NO 2 +H 0 O 


L 1 NO 2 , H 2 O -f-Aq sat at 19° contains 48 9^ 
L 1 NO 2 and has sp gr =1 3186 (Oswald, j 
ch 1914, (9) 1 61 ) 

100 g H 2 O dissolve 78 5 g LiNO2+10 5 
AgN02 at 14° (Oswald ) 

Lithium mercunc mtnte, L 1 NO 2 , Hg(N02)2 
H 2 O 

(RAy, Chem Soc 1907, 91 2033 ) 

4 L 1 NO 2 , Hg(N02)24-4H20 Extreme 
dehquescent (RAy ) 

Magnesium mtnte, Mg(N02)2+2H20 
Dehquescent, and sol m H 2 O Solutr l 
decomp by boihng Easily sol in absolu 
alcohol (Hampe, A 126 334 ) 

Insol m absolute alcohol (Fischer ) 
H-3H20 Sol m H 2 O and absolute alcoh 
Very dehquescent (Vogel, Z anorg 19( , 
36 397) 

Magnesium osmium mtnte 
See Osmimtnte, magnesium 

Magnesium potassium mtnte 
Dehquescent, and easily sol inH20 Ins 
m alcohol (Lang ) 

Magnesium silver mtnte 
Sol m H 2 O with decomp (Spiegel, Ch < 
1895, 19 1423) 

Manganous mtnte 

Dehquescent, and sol m H 2 O (Mitscb - 
hch ) Not ob tamed in a solid state, as e 
solution decomp on evaporation (La 5 , 
Pogg 118 290) 

Mercurous mtnte, Hg 2 (N 02)2 
Sol in H 2 O with partial decomp to Hg d 
Hg(N 02)2 (RAy, A 1901, 316 252 ) 

Sol in cold cone HNO 3 Very slowly 1 
in cold dll HNOa (RAy, Chem Soc 1 £ T, 
71 339 ) 

Decomp by boiling H 2 O and by cold 1 
H 2 SO 4 (RAy, Z anorg 1896, 12 360 ) 

+H 2 O Slowly dccomp by H O (11/, 
Chem Soc 1897, 71 340 ) 

Mercunc mtnte, basic, Hg(N 02 ) 2 , 2Hg( -h 
H 2 O 

Ppt (Lang ) 

12HgO, 5 N 2 O 3 + 24 H 2 O (Ray, Chem J -c 
1897, 71 341 ) 

Mercunc mtnte, Hg(N 02)2 
Dehquescent Partly sol m boiling I D, 
but the greater part is decomp into Hg -}- 
HNO 2 (RAy, Proc Chem Soc 1904, 20 ) 

Mercuromercunc mtnte, basic 
a 9 Hg 20 , 4HgO, 5 N 2 O 3 + 8 H 2 O 
J3 HgaO, 2HgO, N 2 O 3 + 2 H 2 O 
(RAy, Chem Soc 1897, 71 341 ) 
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Mercunc potassium mtnte, Hg(N 02 ) 2 , 
2 ICNO 2 ~ 

Easily sol m H 2 O Insol in alcohol 
(Lang, 1860 ) 

KHg(N 02)8 Obtained from E: 8 Hg(N 02 ) 6 , 
H 20 +Aq contaimng a small excess of KNO 2 
Decomp by H 2 O (Rosenheim, Z anorg 
1901, 28 173 ) 

K 8 Hg(N 02 ) 6 +H 0 Sol m H 2 O For- 
mula of Lang IS mcorrect (Ros^eim, Z 
anorg 1901, 28 172 ) 

Mercunc sodium mtnte, Na 2 Hg(N 02)4 
Very hjrdroscopic Decomp by hot HaO 
(Rosenheim, Z anorg 1901, 28 173 ) 

+ 2 H 2 O Dehquescent (RHy, Chem Soc 
1907 91 2032 ) 

2 lig(N 02 ) 2 , 3 NaN 02 Decomp by H 2 O 
(R^y, Chem Soc 1907, 91 2032 ) 

Mercunc strontium mtnte, 3 Hg(N 02 ) 2 , 
2SrrN02)2+5H20 

Very sol m H 2 O (R^y, Chem Soc 1910, 
97 327) 

Mercunc nitnte hydrazine, Hg(N 02 ) 2 , N 2 H 4 
Ppt Decomp by H 2 O (Hofmann and 
Marburg, A 1899, 306 215 ) 

Nickel mtnte, basic, 2NiO, N 2 O 8 
Ppt (Hampe, A 126 343 ) 

Nickel mtnte, Ni(N02)2 
Sol in H 2 O and alcohol (Lang, T B 1862 
100 ) 

Nickel potassium mtnte, Ni(N02)2, 4 KNO 2 
Moderately sol m HoO (Fischer, Pogg 
74 115 ) Extiemely sol in H 2 O (Hampe, 
A 126 340 ) Insol in absolute alcohol 

Nickel potassium strontium mtnte, Ni(N'02)2, 
2 KNO 2 br(N02)2 

SI sol in cold, easily sol in hot H 2 O 

Nickel mtnte ammoma, Ni(N 02 ) 2 , 4 NH 3 
Sol in cold H 2 () Dccomp on standing or 
by heating Insol in alcohol Can be re- 
crystalli/ed by dissolving m NH 40 H-f-Aq, 
and adding much absolute alcohol (Erd- 
mann, J pr 97 ^95 ) 

Ni(N02) , 5 NH 3 Decomp in the air 
giving Ni(N 02)2, 4NrH3 (Ephraim, B 1913, 
46 3110) 

Osmium mtnte, 0s(N02)3 
Ppt (Wmtrebert, C R 1905, 140 587 ) 

Osmium mtnte with MNO 
See Osmmitnte, M 

Osmyl mtnte with MNO 2 
See Osmylmtnte, M 


Osmyl nxymtnte with MNO 2 
See Osmyloxymtnte, M 

Osmyl mtnte ammoma, 0s02(N02)2, 4 NH 3 
(Wmtrebert, A ch 1903, (7) 28 56 ) 

Palladious mtnte with MNO 2 
See PaUadomtnte, M 

Platmous hydrogen mtnte, H2Pt(N02)4 
See Platomtrous acid 

Platmous mtnte with MNO 2 
See Platomtnte, M 

Potassium mtnte, KN'02 
Dehquescent Sol m H 2 O 
Pure 1^02 IS not dehquescent (Oswald, 
A ch 1914, (9) 1 32 ) 

Sol m about Vs its wt of H 2 O (Divers, 
Chem Soc 1899, 76 86 ) 

100 pts H 2 O dissolve at 


0° 

10° 

20° 

30° 

40° 

281 

291 

302 

313 

325 pts KNOo 

50° 

60° 

70° 

80° 

90° 

337 5 

351 

365 

380 

396 pts KNOa, 

100° 

413 

110° 

432 

120° 

451 

130° 

473 pts KNO 2 


Bpt of sat KNO +Aq is 132° at 758 5 mm 
pressure 

(Oswald, A ch 1914, (9) 1 58 ) 

Sp gr of KN02-{-Aq at 17 5° containing 
10 20 30 40% KNTO , 

1 049 1 126 1 20 s 1 295 

50 60 70 n 5% KNO 2 

1 377 1 491 1 599 1 646 

(Oswald ) 

100 g H 2 O at 13 5° dissolve 18 g KNO 2 + 
2 36 g AgN02, at 25°, 23 1 g KNO 2+5 3 g 
AgN 02 with excess of AgN 02 

100 g H 2 O at 13 5° dissolve 276 g KNO 2 + 
26 3 g AgNOa, at 25°, 279 g KNO 2+39 3 g 
AgN02 with excess of KNO 2 (Oswald ) 

See also urider AgN02 
Very sol m liquid NH3 (luanklin, Am 
Ch J 1S9S, 20 829 ) 

Deliquesces in 90% alcohol, insol in cold 
94% alcohol More sol in H 2 O than KNO 3 , 
but less sol in alcohol (Fischir) 

Ppt from its cone aq solution by the 
addition of methyl alcohol Addition of 
ethyl alcohol to a cone aq solution of KNO 2 
causes separation into two layers, of which 
the lower aq solution contains 71 9% KNO 2 
while the upper alcohohc layer contains 6 9% 
KNO 2 (Donath, Ch Z 1911, 36 773 ) 

Very si sol in acetone (Krug and M' El- 
roy, J Anal Ch 6 184 ) 
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NITEITE, POTASSIUM RHODIUM 


Insol m acetone ‘^Eidmann, C C 18d9, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol in methyl acetate TNaumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3602 ) 

Potassium rhodium mtnte, 6KNO2, 

Rh2(N02)6 

See Rhodomtnte, potassium 

Potassium ruthemum mtnte 
See Ruthenomtnte, potassium 

Potassiiun silver mtnte, KNO2, AgNOaH- 

HHO 

Completely sol m a little H2O, but decomp 
by more H2O Sol m KNOa+Aq without 
decomp Insol m alcohol (Lang ) 

Potassium strontium mtnte, 2 KNO 2 , 

Sr(N02)2 

Sol m HoO, msol in alcohol (Lang, Pogg 
118 293 ) 

Potassium zmc mtnte, 2 KNO 2 , Zn(N02)2+ 
H2O 

Dehquescent Easily sol m H2O (Lang, 
J B 1862 101) 

K3Zn(N02)6+3H20 Very hydroscopic 
Decomp by H2O (Rosenheim, Z anorg 
1901,28 174) 

Rhodium mtnte with MNO2 
See Rhodomtnte, M 

Rubidium mtnte, RbNOa 
Dehquescent, very sol m H2O, si sol in 
hot alcohol, ahnost insol m acetone (Ball, 
Chem Soc 1913, 103 2131 ) 

Ruthemum mtnte with MNO2 
See Ruthenomtnte, M 

Silver mtnte, AgNOa 

Sol in 120 pts cold H2O (Mitscherhch), in 
300 pts (Fischer), and more abundantly in 
hot H2O 

1 1 H2O dissolves 3 1823 g or 0 02067 g 
mols at 18® (Naumann and Rucker, B 
1905, 38 2294 ) 

1 litre H2O dissolves at — 


0® 

0 0113 mol AgNOa 

8® 

0 0159 

(t 

tt 

14® 

0 0189 

it 

i( 

16® 

0 0203 

(( 

(t 

18® 

0 0216 

a 

a 

25® 

0 0260 

{( 

a 

33® 

0 0370 

<< 

<( 

(Pick and Abegg, Z anorg 

1906, 61 3 


Solubihty m H2O at t° 


t® 

% AgNOj 

1 

0 1589 

15 

0 2752 

25 

0 4125 

35 

0 6016 

51 

1 0240 

60 

1 3625 


(Creighton and Ward, J Am Chem )c 
1915> 37 2335 ) 


Solubihty m AgNOs+Aq at 18® 


Mols AgNOa per 1 
of the solution 

Mols AgNO dissol 
per 1 

0 

0 0207 

0 0026 

0 0198 

0 0052 

0 0190 

0 0103 

0 0169 

0 0207 

0 0144 

0 0413 

0 0117 

0 0827 

0 0096 


(Abegg and Pick, B 1905, 38 2573 


I 1 02~N NaNOs+Aq dissolves 4 9*' g 
AgNOa at 25® (Ley and Schaefer, B ] 06, 
39 1263) 

I I sat KN024-Aq dissolves 26% Ag O* 
at 13 5® (Oswald, A ch 1914, (9) 1 3 I 


Solubility in salts + 4.q at 25® 


Salt 

Cone of the salt 

C \ NO " 

mols per 1 




0 4135 

AgNOa 

0 00258 

0 3991 

0 00588 

0 3735 


0 01177 

0 343: 


0 02355 

0 294 


0 04710 

0 249^ 

KNOa 

0 00258 

0 307^ 


0 005SS 

0 3S2( 


0 01177 

0 356( 


0 02355 

0 31P 


0 04710 

0 276' 


(Creighton and Ward, J Am Chem 3oc 
1915, 37 2336 ) 

See also under KNO2 
AgNOa+NaNOa 

1 1 002 N-NaNOa+Aq dissolves 3 3 5 g 
AgNOa at 25® 0 2-N NaNOa, 3 016 g A| r02 
(Ley and Schaefer, B 1906, 39 1263 ) 

100 g HaO sat with AgNOa and Sr(j 02)2 
contaip 10 9 g AgNOa and 78 3 g Sr( (>2)2 
at 14® (Oswald ) 


1 1 HaO dissolves 3 609 g AgNOa at 21® 
(Oswald, A ch 1914, (9) 1 33 ) 


Very sol m liquid NHs (Franklin, Am 
Ch J 1898, 20 829 ) 

Insol m alcohol 

Sol m acetone (Eidmann, C C 1899, 
n 1014, Naumann, B 1904, 37 4328 ) 

100 pts acetomtrile dissolve 23 pts at ord 
temp , 40 pts at 81 6° (Scholl and Steinkopf, 
B 1906, 39 4393 ) 

SI sol m methyl acetate (Bezold, Dis- 
sert 1906 ) 

Insol m ethyl acetate (Hamers, Dissert 
1906, Naumann, B 1910, 43 314 ) 

Silver sodium mtnte, AgN02, NaNOa 


NITEITE, SODIUM 629 


(Franklin, Am Solubility m NaNO,+Aq at t' —Continued 


Complete^ sol m a httle HaO, but decomp 
by more HaO (Fischer ) 

-hMHaO (Oswald, A ch 1914, (9) 1 


75 ) 


Silver mtnte ammoma, AgNOa, NHs 
SI sol in HaO, less sol m alcohol, nearly 
msol in ether (Reychler, B 16 2425 ) 
AgNOa, 2NH3 (Reychler ) 

AgNOa, 3 NHs Dehquescent Sol m HaO 
(Reychler ) 

Sodium mtnte, NaNOa 
Not dehquescent Very sol m HaO 
More sol m HaO than NaNOs, but less m 
alcohol 

6 pts HaO dissolve 5 pts NaNOa at 15® 
(Divers, Chem Soc 1899, 76 86 ) 

100 g HaO dissolve 83 25 g NaNOa at 15® 
(Niementowski and Roszkowski, J phys Ch 
1897, 22 146) 


100 pts HaO dissolve at 
r 10® 20® 30® 


0® 

10® 

0 

0 

73 

78 

S4 

50® 

60® 

0 

0 

107 

116 

125 5 

90® 

100® 

no® 

147 

160 5 

17S 


40® 

98 5 pts NaNOa, 


120 ® 

198 5 pts NaNOa 


B-pt of sit NaNOa +Aq- 128° at 7615 
TYim pressure Sat solution at 20® has a sp 
gr = 1 3585 (Oswald, A ch 1914, (9) 1 
59) 

Solubihty in NaNOs +Aq at t® 

I 100 ptH H2O dissolve 


100 pts H 2 O dissolve 


0 

38 8 
69 8 
101 0 * 
111 5 
121 0 
131 7 
150 


* Both salts m solid phase 

(Oswald, A ch 1914, (9) 1 71 ) 
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NITRITE, STRONTIUM 


Solubility m HjO is decreased by presence 
of Na 2 S 04 ^ 100 pts H 2 O dissolve 11 8 pts 

Na 2 S 04+53 9 pts NaN02 (Oswald ) 

Very sol m liquid NHj (Franklin, Am 
Ch J 1898, 20 829 ) 

Nather dissolved nor attacked by liquid 
NO 2 (Frankland, Chem Soc 1901, 79 
1361) 

Sol m warm 90% alcohol (Hampe, A 
126 336) 

100 pts absolute methyl alcohol dissolve 
4 43 pts at 19 5°, 100 pts absolute ethyl 
alcohol dissolve 0 31 pt at 19 5° (de Bruyn, 
Z phys Ch 10 783) 

Insol m methyl acetate (Naumaim, B 
1909, 42 3790), ethyl acetate (Naumami, 
B 1910,43 314) 

Strontium mtnte, Sr(N02)2 

Very sol m H 2 O, and very si sol m boilmg 
alcohol (Lang, Pogg 118 287 ) 

Easily sol in 90% alcohol (Hampe, A 
126 340) 

+H 2 O Hydroscopic ICK) com of the 
sat solution contain 62 83 g Sr(N02)2H-H20 
at 19 5° (Vogel, Z anorg 1903, 36 393 ) 

100 pts H 2 O dissolve at 


0° 

10° 

20° 

30° 

58 9 

67 6 

75 5 

84 pts Sr(N02)2+H20, 

40° 

50 

60° 

70° 

94 

105 

116 

130 pts Sr(N02)2“}"H20, 

80° 

90° 

100° 


145 

162 

182 pts Sr(N 02 ) 2 +H 20 


Bpt of sat solution is 112 5° at 763 mm 
pressure The sat solution at 19° contains 
39 3% Sr(N02)2 and has sp gr at 19°/0° = 
1 4461 (Oswdd, A ch 1914, (9) 1 64 ) 
Solubihty m alcohol 100 ccm of the solu- 
tion in 90% alcohol contain 0 42 g Sr(N02)2 
-fH 20 at 20° 100 ccm of the solution in 

absolute alcohol contam 0 04 g Sr(N02)2+ 
H 2 O at 20° (Vogel, Z anorg 1903, 36 393 ) 


Nitroxyl bromide, N02Br 
Decomp spontaneously or with I 0 
(Hasenbach, J pr (2) 4 1 ) 

Does not exist (Frohhch, A 224 270 

Nitroxyl chlonde, NO 2 CI 
Decomp by H 2 O vuthout evolution of is 
Probably does not exist (Geuther, A ' 6 
98) 


Nitroxyl fluoride, NO 2 F 
Absorbed by H 2 O with formation of H Os 
and HF Decomp by H 2 O, alcohol, nd 
ether (Moissan and Lebeau, C R 1 )5, 
140 1624) 

Nitroxypyrosulphunc acid, 

(H0)S206(N08), H 2 O 

Very dehquescent Sol in H 2 O witt ie- 
comp (Weber, Pogg 142 602 ) 

Nitryl chlonde, NO 2 CI 
See Nitroxyl chlonde 

Octamme cobaltic compounds 

The formulae of the following octa me 
cobaltic compounds should be rSiuced ae- 
half, and they should be classed with the 
tetramme cobaltic compounds (Jorge en 
Z anorg 2 279) 

Octamme cobaltic carbonate, 

C02(NH3)8(C03)6 + 3H20 
Easily Sol in H 2 O (Vortmann and las 
berg, B 22 2654 ) 

See Carbonatotetramme carbonate 
Co 2 (NH 3 )s 03 (C 03 ) 4 + 3 H 20 Rather iffi 
cultly sol in H 2 O 

chloride (?), Co (NH 3)8 (OH )2 U-i 

2 H 2 O 

Ppt 

C02(NH3)8(0H)2Cl4, 2HgCl2 
Co2(NH3)8(OH)2Cl4, PtCL+H O ( iH 
mann and Blasberg, 13 22 2654 ) 


Thallous mtnte, TINO 2 

Sol in H 2 O Ppt from solution m H 2 O 
by absolute alcohol (Vpgel, Z anorg 1903, 
36 404) 

Very sol in H 2 O, msol in alcohol (Ball, 
Chem Soc 1913, 103 2131 ) 

Zme mtnte, basic, 2ZnO, N 2 O 8 
(Hampe, A 126 334 ) 


mercuric chlonde, C 02 (NH Ch 

SHgCb+H^O 

Co 2 (NH 3 ) 8 Ch, HgCL Difhcultly s< ii 
cold H 2 O, decomp onwiiming (Vortm in 

chlorosulphite, C()2(NH3)8(S0 CI 

+4HsO 

Sol in H 2 O (Vortmann and Magde ire 
B 22 2635) 


Zme mtnte, Zn(N02)2+3H20 

Deliquescent Sol in H 2 O and alcohol 
(Lang, J B 1862 99 ) 

Nitrous oxide, [N 2 O 
See Nitrogen monoxide 


— chromate, 

Co2(NH3)8(Cr04)3(H20)2+2H20 
Sol m H 2 O or acetic acid 
-f 8 H 2 O Sol in warm H 2 O or acetic cid 
Co2(NHg)8(Cr04) Cr207(H20)2+H20 Las 
ily sol in H 2 O, from which it is precipi Lte( 
by dll HNOa+Aq (Vortmann, B 16 I 96 
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Octamme cobaltic nitrate, Co2(NH3)8(N08)6 
-I- 2 H 2 O 

Sol in H2O, precipitated by cone HN08+ 
Aq (Vortmann ) 

nitratocarbonate, 

C02(NH8)8(N03)2(C03)2+H20 

Less sol than other octamme carbonates 
(Vortmann and Blasberg, B 22 2650 ) 

See Carbonatotetranune cobaltic nitrate 

pnrpureochlonde, 

C02(NHs)8Cl6(H20)2 

Easily sol m H2O, partly precipitated from 
aqueous solution by cone HCl+Aq (Vort- 
mann, B 10 1451 ) 

= Chlorotetramine cobaltic chloride, 
ClCo(NH8)4(OH2)Cl2, wich see (Jorgen- 
sen, J pr (2) 42 211 ) 

purpureomercunc chloride, 

CO2(NH8)8Cl6(H20)2, 6HgCl2 
SI sol in cold, easily m hot H2O (Vort- 
mann ) 

= Chlorotetramine cobaltic mercuric chlo- 
ride (Jorgensen, J pr (2) 42 211 ) 

purpureomercunc hydroxychloride, 

C02N8Hl6(IlgCl)4(HgOH)4Cl6 
Ppt (Vortmann and Morgulis, B 22 
2647) 

Co2N8Hio(HgOH)8Clo (V and M ) 
Co2N8Hi6(HgOH)8Cl4(OH)2 (VandM) 

purpureomercunodide, basic, 

Co N8Hi8(HgOH)6lr 
(Vortmann and Borsbach, B 23 2805 ) 

purpureochloroplatmate 

Very si sol in H2O (Vortmann ) 

= Chlorotcti amine cobaltic chloroplatmate, 
ClCo(NH3)4(OH2)PtCl,+2H20 (Jorgensen, 
J pr (2) 42 215 ) 

roseochlonde, Co2(NH3)8Cl6(H20)2 

+2H2O, or 4H2O 

Sol in H2O (Vortmann, B 16 1891 ) 

Sec Roseotetramine cobaltic chlonde 

roseomercunc chloride, 

Co2(NH3)8Clr(H 0)2, GHgCb+SHjO 
Ppt (Vortmann ) 

roseomercunc hydroxychlonde, 

Co2N8H,r(HgCl)6(HgOH)2Cl6 
(Vortmann and Morgulis, B 22 2647 ) 
Co2N8Hi6(HgOH)8Cl6 (V and M ) 
Co2N8Hifl(HgOH)8Cl4(OH)2 (V and M ) 

roseomercunc iodide, 

C02N8H2l(HgI)3T6 

Ppt Sol in HCl or HN08 (Vortmann 
and Borsbach, B 23 2806 ) 


Co2N8H2o(HgI)4l6 Ppt (V and B ) 
Co2N8H2o(HgI)4l4^0B02 Ppt (VandB) 

Octamme cobaltic sulphate, 

C02(NH8)8(0H)2(S04)2+3H20 (?) 

Insol in H2O or dil H2S04-|-Aq Sol m 
moderately cone HCl+Aq (Vortmann and 
Blasberg, B 22 2653) 
Co2(NH8)8(S04)3+6HaO Sol m H2O 
(Vortmann ) 

-f4H20 Easily sol m H2O 

See Roseotetramme cobaltic sulphate 

sulphatocarbonate, 

C02(NH8)8S04(C08)2 + 3H20 
Sol m H2O (Vortmann, B 10 1458 ) 

See Carbonatotetramme cobaltic sulphate 
Co2(NIl8)8(SO4)2C0a+4H2O Sol mH20- 
(Vortmann and Blasberg, B 22 2650 ) 

— ammomum sulphite. 

Co2(NH3)8(S08NH4)H-10H20 
See Octamme cobaltisulphite, ammonium 

Octamme cobaltisulphtirous acid 

Ammomum octamme cobaltisulphite, 
C02(NH8) 8(S03NH4)6 + IOH2O 
Sol in H2O (Vortmann and Magdeburg, 
B 22 2632) 

C02(NH3)8(S08)2(S03NH4)2+4H20 

Ammomum banum — , 

Co2(NH8)8(S08)6Ba2(NH4)2+7H20 
Ppt (V and M ) 

Barium , Co2(NH3)8(S03)6Ba8+ 

7 H 2 O 

Ppt (V and M ) 

Cobaltic , 

Co2(NH3)8(S03)cCo 2+36H20, and 
24H2O 

Luteocobaltic , 

C02(NH3) 8(S03)6(NH3) 1 2C02 + 8H2O 
Ppt (V and M ) 

Octamme iridium chlonde, 

Ir2(NH8)8Cl6 

Very sol in H2O (Palmaer, B 22 16 ) 

Octamme indium chlorosulphate, 
Ir2(NH8)8Cl4S04+4H20 
(Palmaer ) 

Osmiamic acid, H2N2OS2O6, or 
H2N20S206(?) 

Known only in aqueous solution, which is 
unstable 
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OSMIAMATE, AMMONIUM 


Ammonium osmiamate 

Easily sol m H2O or alcohol (Fntzsche 
and Struve, J pr 41 97 ) 

Bantim osmiamate, BaN 20 s 20 fi 
Moderately sol m H2O 

Lead osmiamate 

Ppt Sol m acids without decomp 

Lead osmiamate chloride 
Ppt 

Mercurous osmiamate 
Ppt 

Mercunc osmiamate 
I^t 

Potassium osmiamate, K2N2OS2O6, or 
K2N2OS2O6 

SI sol in cold, much more easily in hot 
H2O SI sol in alcohol Insol m ether 

Silver osmiamate, Ag 2 N 20 s 206 
Extremely si sol m H2O or cold HNOaH- 
Aq Sol m NH40H+Aq 

Sodium osmiamate 
Easily sol m H2O or alcohol 

Zmc osmiamate, ZnN20s205 
Decomp byH 20 Nearly msol mNH40H 
+Aq 

Osmic acid, H2OSO4 
Stable m H2O contaimng alcohol Sol m 
HNOs or HCl+Aq Not attacked by H2SO4 
-|-Aq (Moraht and Wischin, Z anorg 3 
153 ) 

100 g H2O dissolve 538 g H2OSO4 at 16 ® 
(Squire and Cams, Pharm J 1905 , 74 720 ) 
Attacked by liqmd NHs (Gore, Am Ch 
J 1898 , 20 828 ) 

Banum osmate, Ba0s04+H20 

Insol m H2O (Claus, Pogg 66 205 ) 

Calcium osmate, CaOs04 
Insol m H2O (Fremy, J pr 33 411 ) 

Lead osmate 

Insol m H2O (Fremy ) 

Potassium osmate, K20s04-|-2H20 

SI sol m cold, much more sol in hot H2O, 
but is decomp thereby SI sol m KNO2+ 
Aq Insol in dil or cone alcohol and ether 
Fremy, A ch ( 3 ) 12 516 ) 

Insol in cone salme solutions (Gibbs, 
Am J Sci (2) 31 70 ) 


Sodium osmate, Na20s04 

"^ol m H2O, msol in alcohol and etl r 

(Fremy, I c ) 

Perosmic acid 
See Perosmic acid 

Osminitrous acid 

Ammomum osmmitnte, (NH 4 ) 20 s(N 02 ) h 
2H2O 

Sol m H2O Decomp when solutior is 
warmed (Wmtrebert, C R 1905 , 140 5 i ) 

Banum osmmitnte, Ba 0 s(N 02)6 
+H2O, +4H2O (Wmtrebert ) 

Calcium osmmitnte, CaOs(NO 2 ) 5 + 4 H 20 
(Wmtrebert ) 

Magnesium osmmitnte, Mg 0 s(N 02 ) 6 + 
4H2O 

(Wmtrebert ) 

Potassium osmmitnte, K 20 s(N 02)5 
Verv hygroscopic Very sol m H ) 
Decomp by HCl, HBr and HI (Wmtreb t, 
A ch 1903 , ( 7 ) 28 135 ) 

Silver osmmitnte, Ag 20 s(N 02 ) 6 H- 2 H 20 
SI sol m H2O with partial decomp (V 1- 
trebert, C R 1905 , 140 586 ) 

Sodium osnmutnte, Na 20 s(N 02 ) 6 + 2 H 20 
Sol m H2O (Wmtrebert ) 

Strontium osmmitnte, SrOs(NO 2 ) 6 + 2 H 20 
(Wmtrebert ) 

Zmc osmmitnte, Zn 0 s(N 02 ) 6 + J^H 20 
(Wmtrebert ) 

Osmylozynitrous acid 

Ammomum osmyloxynitnte, 

(NH4)20s03(N02)2 

Decomp by boiling cone HCl and by K K 
+Aq (Wmtrebert, A ch 1903 ,( 7)28 10 ) 

Banum osmyloxymtrite, Ba0s03(N02) f 
4H2O (Wmtrebert ) 

Potassium osmyloxynitnte, K20s03(N02; f 
3H2O 

SI sol m cold H2O Aqueous solution 
comp slowly Sol with decomp in dil K 
+Aq (Wmtrebert ) 

Silver osmyloxymtnte, Ag 20 s 08 (N 02 ) 2 +H ) 
(Wmtrebert ) 
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Strontitmi osmyloxymtnte, SrOsOsfNOa^s-^ 
3 H 2 O (Wintrebert) 

Osmylnitrous acid 

Potassiiun osmyliutnte, K20s02fN02)4 
Decomp by'H 20 and by excess of KOH+ 
Aq (Wemland, A ch 19C3, (7) 28 54 ) 

Osmisulphurous acid 

Potassium osmisulphite, [Os(H20)(SO8)6]K6 
+ 4 H 2 O 

Ppt (Rosenheim, Z anorg 1899, 21 144 ) 

Potassium hydrogen osmisulphite, 
[OS2(H26)(S08)ii]KuH8+5HoO 
Sol in H 2 O without decomp (Rosenheun) 
[0s(S08)6]K6H2+2H20 Sol m H 2 O with- 
out decomp (Rosenheim ) 

Sodium osmisulphite, [0s(S08)6lNa8+8H20 
Only si sol m H 2 O 
[Os(H20)(S08)fi]Na^+4H20 Ppt 
[0s0(S08)4]Na«+3H20 Ppt (Rosen- 
heim ) 

Osmium, Os 

When finely divided and not igmted to a 
Very high temperature. Os is sol m HN08+ 
Aq or aqua regia When igmted it is not at- 
tacked by any acid 

Insol in liquid NHs (Gore, Am ch J 
1898, 20 828) 

Osmium ammomum comps 
/See — 

Oxyosmiumamme comps , OsO(NH 8 ) 2 X 
Oxyosmlumd^aIt^ne comps , 0 s 02 (NHs) 4 X 2 

Osmium bromide with MBr 
/See Bromosmate, M 

Osmium dichloride, OsCh 

Dehquescent Sol in httle, but decomp by 
more H2O, with pptn of Os Sol m cone 
alkah chlorides +Aq with combination and 
partial decomp (Ber 2 elius ) 

Sol in alcohol and ether 
Insol m H 2 O Insol m HCl and H 2 SO 4 
bl sol in HNO 3 and aqua regia Slowly sol 
m strong alkali Insol m liqmd CI 2 Insol 
in alcohol and formaldehyde (Ruff, Z anorg 
1910, 66 455 ) 

Osmium inchlonde, OsCla 

Hydroscopic Sol in cone H2SO4, HCland 
cone HNOs Sol in alkali and m NH4OH 
Insol m liquid CI 2 Easily sol m alcohol 
SI sol in ether (Ruff, Z anorg 1910, 66 
453 ) 

+ 3 H 2 O Sol m H 2 O (Moraht and Wis- 
chm, Z anorg 3 153 ) 


Osmium, ^eirachlonde, OsCh 
Sol m a httle H 2 O, but decomp by further 
addition of that solvent Sol in cone HC1+ 
Aq 

Osmium inchlonde with MCI 
See Chlorosmite, M 

Osmium ^eirachlonde vnth MCI 
See Chlorosmate, M 

Osmium sodium chlonde, Na 20 sCl 6 + 2 H 20 
Very sol m H 2 O and m alcohol (Rosen- 
heim, Z anorg 1899, 21 133 ) 

Osmium ieirafluonde, OSF 4 
Sol in H 2 O (Ruff, B 1913, 46 948 ) 

Osmium /lercafluonde, OsFe 
Decomp by H 2 O and cone H2SO4 Sol m 
NaOH+Aq (Ruff, B 1913,46 945) 

Osmium ociofluonde, OsFs 
Sol m H 2 O, but is somewhat hydrolyzed 
Sol m cone H2SO4 with decomp Sol m 
NaOH+Aq (Ruff, B 1913, 46 944 ) 

Osmium moTiohydroxide, OsO, a;H 20 
Insol m H 2 O SI sol m KOH+Aq 
Slowlv but completely sol in acids (Ber- 
zehus ) 

Osmium dthydroxide, OsO 2 , H 2 O 
Sol m HCl4-Aq while still moist Insol 
in H2SO4 or HNOs+Aq 

-h2H20 Sol m HCl, HNOs, or H2SO4+ 
Aq while still moist (Claus and Jacoby ) 

Osmium ses^wihydroxide, OS 2 O 6 H 6 
Sol in acids, and partly sol in KOH+Aq 
(Claus and Jacoby ) 

Osmium iodide, Osl 4 

Extremely deliquescent Sol in H 2 O of 
alcohol, but solution is unstable (Moraht 
and Wischin, Z anoig 3 153 ) 

Osmium potassium mtrosochlonde, 
K20sfN0)Cl5 

Stable in aqueous solution Only si at- 
tacked by hot HNO3 (Wintrebert, A ch 
1903, (7) 28 132 ) 

Osmium TTioTioxide, OsO 
Insol in H 2 O or acids (Claus and Jacoby ) 

Osmium d^oxlde, 0s02 
Insol m H 2 O or acids 

Osmium sesgmoxide, OS 2 O 3 
Insol m acids (Claus and Jacoby ) 
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Osmitim inoxide, “ Osmic acid/^ OsOj 
See Osmic acid 

Osmium ie^roxide, “ Perosmic acid,” OSO 4 
Slowly but abundantly sol m H 2 O Sol m 
alcohol and ether with gradual decomposition 
Sol in NH 40 H+Aq, the solution undergomg 
decomposition on heatmg 

Osmium oxide ammonia, OSO2, 2NH8+H2O 
See Oxyosmiumanune hydroxide 

Osmium oxysnlphide, OSSS 7 O 6 + 2 H 2 O 
Unstable 

OsSOa+lJ^HaO Insol m H 2 O fv 
Meyer. J pr ( 2 ) 16 77 ) 

OS 2 O 2 S 2 +H 2 O Decomp and dissolved by 
HNOs. HCl; or H 2 S 04 -l-Aq (Moraht and 
Wischin, Z anorg 3 153 ) 

Osmium sulphide, OS 2 S 3 (?) 

(Berzehus ) 

Mm Launte Insol in all acids, even m 
aqua regia 

Osmium dtsulphide, OsS 2 
SI sol m H 2 O, not more sol m alkali 
hydrates or carbonates 4 -Aq Insol in al- 
kalies after drymg (Fremy, A ch (3) 12 
521) 

Osmium ieirasulphide, 0sS4H-a:H20 
Insol m alkali sulphides, carbonate^ or 
hydroxides H-Aq Sol m cold dil HNO 3 + 
Aq (Claus ) 

Osmocyanhydnc acid, H 40 s(CN )6 
Easily sol m H 2 O and alcohol Insol in 
ether (Martins, 4 117 361 ) 

Barium osmocyamde, Ba20s(CN)6 4-6H20 
Easily sol in H 2 O and dil alcohol (M ) 

Banum potassium osmocyamde, 

BaK20s(CN)6+3H20 
Efflorescent SI sol in cold, easily m hot 
H 2 O 

Feme osmocyamde, Fe4[0s(CN)6]3+2:H20 
Insol m H 2 O 

Potassium osmocyamde, K40s(CN)6+3H20 
Moderately sol in boiling, less in cold H 2 O 
Insol m alcohol and ether 

Osmosyl anunomum comps 
^ee Oxyosmium amine comps 

Osmyl pottasium bromide, K20s02Br4+ 
2 H 2 O 

Same properties as the chloride (Wmtre- 
bert, A ch 1903, (7) 28 94 ) 


Osmyl potassium chloride, K 2 OSO 2 CI 4 
Very sol m H 2 O Solution is stable 0 
in the presence of a small amt of HCl 
comp by hot cone HCl 

+ 2 H 2 O* As the anhydrous salt (Wm 3 - 
bert, A ch 1903, (7) 28 86 ) 

Osmyl dttetramme coinps 
See Oxyosmium d^amme comps 

Oxamidosulphomc acid 
See Hydroxylamme monosulphomc acid 

Oximidosulphomc acid 
See Hydroxylamme d^sulphomc acid 

Oxyamdosulphomc acid 
See Hydroxylamme sulphomc acid 

Oxyammomum salts 
See Hydroxylamme salts 

Oxycobaltamines, acid comps 

(Maquenne, C R 96 344 ) 

Are anhydrooxy cobalt amine comps , wl h 
see (Vortmann, M ch 6 404 ) 

Oxycobaltamine chloride, 

Coj(NHj)ioO(3g)C]. 

(Vortmann, M ch 6 404 ) 
Co2(NH3)io02Cl4, HCI+ 3 H 2 O Is ar 
drooxvcobaltamine chloride , which see 

chloromtrate hydrochloride, 

C02(NH3)io(OH)(0 0H)(NO3)2Cl2, 

4 HCI+ 3 H 2 O 

Is anhydrooxycobaltainiru (hloiomtr e, 
which see 

chlorosulphate, 

(.S()i)ti„ 4HG1 

Easily decomp 

iodide, Co 2(NH3 )io J 4 

f SI sol in H O Docorrip liy nuuh I 0 
(Vortmann ) 

mtrate, Co 2 (NH 3 )io(OII)(() ()1I)(N ,)4 

-fH20 

Decomp by H 2 O 

CO2(NH3)i0^OH)(O 0 H)(N 03 ) 4 , HNO 3 
2 H 2 O Decomp by H 2 O 

— — mtratosulphate, 

C02(NH8)io(OH)(0 0H)(b04)(N03)2 
4 HNO 3 

Decomp at once by H 2 O 
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Oxycobaltamine sulphate, 

C02(NIl3)lo02(S04)2, II 2 SO 4 -I-H 2 O 
Very sl sol m H 2 O with decomp , more 
easily sol m acidified H 2 O Sol in acids 
(Maquenne, C R 96 344 ) 

Co2(NHs)io (o?OT)) (S04)2+3HsO 

Coj(NH3).o (o?OT)) Decomp 

violently bv H 2 O 

Oxygen, Os 

100 vola H 2 O absorb 4 6 vols 0 gas at ord temp 
(Otto Graham ) 

Sol in 27 pts H 2 O at ord temp (Pelouze and 
Fremy ) 

100 vols H 2 O dissolve 0 925 vol 0 (Gay Lussac ) 

1 vol H 2 O at t° and 760 mm absorbs V vols 
O gas, reduced to 0 ° and 760 mm 


t® 

V 

t° 

V 


v 

0 

0 04114 

7 

0 03465 

14 

0 03034 

1 

0 04007 

8 

0 03389 

15 

0 02989 

2 

0 03907 

9 

0 03317 

16 

0 02949 

3 

0 03810 

10 

0 03250 

17 

0 02914 

4 

0 03717 

11 

0 03189 

18 

0 02884 

5 

0 03628 

12 

0 03133 

19 

0 02858 

6 

0 03544 

13 

0 03082 

20 

0 02838 


(Bunsen’s Gasometrv ) 


Absorption of O by H 2 O — CoTiiinued 


Coefficient of absorption of 0 by £[26 = 
0 04115-0 0010899t+0 000022563t2 (Bun- 
sen and Pauli, A 93 21 ) 

Coefficient of absorption of 0 m H 2 O at 
6 4° = 0 041408, at 12 6 " = 0 036011 (Timofe- 
jew, Z pnys Ch 6 148 ) 

Absorption of O by H 2 O jSi = “solubihty,” 
i e , the amount of gas (reduced to 0 ° and 
760 mm ) which is absorbed by 1 vol of 
the liquid when the barometer indicates 
760 mm pressure, jS = coefficient of ab- 
sorption, i e , amount absorbed by the 
liquid when the pressure of the gas itself 
without the t( nsion of the liquid amounts 

to 760 mm, when f = va- 

poi tension of solvent at t° 
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Absorption of 0 by H 2 O at t° and 760 mm 
/3 = coefficient of absorption 


t'’ 


t® 

|S 

t® 


0 

0 04961 

23 

0 03006 

46 

0 02163 

1 

4838 

24 

2956 

47 

2139 

2 

4720 

25 

2904 

48 

2115 

3 

4606 

26 

^>855 

49 

2092 

4 

4496 

27 

2808 

50 

2070 

5 

4389 

28 

2762 

51 

2049 

6 

4286 

29 

2718 

52 

2029 

7 

4186 

30 

2676 

53 

2009 

8 

4089 

31 

2635 

54 

1990 

9 

3994 

32 

2596 

55 

1972 

10 

3903 

33 

2558 

56 

1955 

11 

3816 

34 

2521 

57 

1938 

12 

3732 

35 

2486 

58 

1922 

13 

3651 

36 

2452 

59 

1907 

14 

3573 

37 

2419 

60 

1893 

15 

3497 

38 

2387 

65 

1832 

16 

3425 

39 

2356 

70 

1787 

17 

3357 

40 

2326 

75 

1752 

18 

3292 

41 

2297 

80 

1726 

19 

3230 

42 

2269 

85 

1707 

20 

3171 

43 

2241 

90 

1693 

21 

3114 

44 

2214 

95 

1684 

22 

3059 

45 

2188 

100 

1679 


(Bohr and Bock, W Ann (2) 44 318 ) 


Coefficient of absorption of 0 by H 2 O be- 
tween 0° and 30“ 04890—0 0013413t+ 
0 0000283t2--0 00000029534t» (Winkler, I c ) 
Solubility in H 2 O at 25® =0 03080, at 15® = 
0 03630 (Geffcken, Z phys Ch 1904, 49 
269) 


Absorption of O 2 by distilled H 2 O at t® 


a = ccm of O 2 absorbed by 1 1 of H 2 O at 
t®^and 760 mm 


t® • 

a 

t® 

a 


a 

0 

49 24 

17 

33 21 

34 

25 19 

1 

47 94 

18 

32 58 

35 

24 85 

2 

46 65 

19 

32 01 

36 

24 52 

3 

45 45 

20 

31 44 

37 

24 20 

4 

44 31 

21 

30 91 

38 

23 89 

5 

43 21 

22 

30 38 

39 

23 59 

6 

42 15 

23 

29 86 

40 

23 30 

7 

41 15 

24 

29 38 

41 

93 02 

8 

40 19 

25 

28 90 

42 

22 75 

9 

39 28 

26 

28 42 

43 

22 49 

10 

38 37 

27 

27 94 

44 

22 24 

11 

37 51 

28 

27 51 

45 

22 00 

12 

36 75 

29 

27 08 

46 

21 77 

13 

35 98 

30 

26 65 

47 

21 55 

14 

35 26 

31 

26 27 

48 

21 34 

15 

34 55 

32 

25 90 

49 

21 14 

16 

33 88 

33 

25 54 

50 

[ 20 95 


Solubility m H 2 O at various pressures 


V == volume of the absorbing liqmd 
P=Hg^ressure m metres 
X = coefficient of solubility 


V 

t® 

P 

X 

33 320 ccm 

23® 

0 9595 

0 029. 



1 0941 

0 029. 



1 2883 

0 029. 



1 4976 

0 029 



1 7638 

0 029. 



2 0838 

0 029 



2 5011 

0 0295 



3 0402 

0 029C 



3 8676 

0 0288 



4 2504 

0 028/ 



4 6301 

0 028f 



5 1360 

0 028. 



5 6973 

0 0281 



6 1857 

0 027 c 



6 7343 

0 027/ 



7 3051 

0 027^ 



7 7138 

0 027. 



8 1406 

0 027C 

32 003 ccm 

25 9° 

0 8611 

0 028^ 



0 9808 

0 028-^ 



1 0833 

0 028^ 



1 2039 

0 028^ 



1 4112 

0 028^ 



1 6602 

0 0284 



2 3854 

0 028 



2 6482 

0 028. 



2 8995 

0 0281 



3 2883 

0 028( 



3 9133 

0 027 c 



4 2720 

0 0278 



4 6905 

0 027/ 



5 055Q 

0 027( 



5 6141 

0 027^ 



6 0120 

0 027 



6 5687 

0 027] 



7 1056 

0 0268 



7 4729 

0 026/ 



8 1889 

0 026^ 


(Cassuto, Phys Zeit 1904, 6 2 56 ) 


Solubility of O in H 2 O it 25° =0 029 
(Findlay and Creighton, Bioch J 1911, 
294) 

Coefficient of absorption for H 2 O =0 033<^ 
at 15®, 0 03375 at 15 3°, 0 03 530 at 16 2 
(Mhller, Z phvs Ch 1912, 81 494 ) 


(Fox, Trans Faraday Soc 1909, 6 74 ) 










OXYGEN 


637 


Solubility in H 2 O at t° 

I 760 = solubility of atmosphenc O 2 in H 2 O at 
760 mm and t° 


(Carlson, Zeit angew Ch 1913, 26 714 ) 

Solubility of atmospheric O 2 in mixtures of 
distilled H 2 O with sea water diminishes I'egu- 
larly with the proportion of sea water present 
(Clowes, J Soc Chem Ind 1904, 23 359 ) 

No of com of O 2 absorbed bv 1 1 of sea water 
from a free dry atmosphere of 760 mm 
pressure 


Absorption of O 2 by acids +Aq - 


-Continved 




(Geffcken, Z phys Ch 1904, 49 269 ) 


Cl 

per 4® 8 12® 16 20® 24° 28° 

1000 


0 10 29 9 26 8 40 7 68 7 08 6 57 6 14 5 75 

4 9 83 8 85 8 04 7 36 6 80 6 33 5 91 5 53 

8 9 36 8 45 7 68 7 04 6 52 6 07 5 67 5 31 

12 8 90 8 04 7 33 6 74 6 24 5 82 5 44 5 08 

16 8 43 7 64 6 97 6 43 5 96 5 56 5 20 4 86 

20 7 97 7 23 6 62 6 11 5 69 5 31 4 95 4 62 


(Fox, Irans haraday Soc 1909,6 77 ) 


hor 0 xbsorbcd from the an, see also an, 
atmospheric, p 1 


Absoi])tion of O 2 by acids +Aq 
M = content in gr im-e quivalents pel litie 
b = solubility 


HNO +Aq 


M 

S25° 

8 15° 

0 492 

0 03021 

0 0347S 

0 494 

0 03016 

0 03490 

1 00 

0 02954 

0 03354 

1 008 

0 02963 

0 03365 

1 88 

0 02853 

0 03175 

1 901 


0 03166 


Absorption of O by H 2 S 04 +Aq at t° 


a = coefficient of absorption 


Normality of the acid 

t° 

a 

0 

20 9 

0 0310 

4 9 

20 9 

0 0195 

8 9 

20 9 

0 0155 

10 7 

21 2 

0 0141 

20 3 

21 1 

0 0119 

24 8 

21 5 

0 0101 

29 6 

20 S 

0 0117 

34 3 

20 9 

0 0201 

35 8 

21 2 

0 0275 


(Bohi, Z ph\^ Ch 1910, 71 49 ) 


Absoiptie)!! e)l () hv N lOilH- \(i 


M==eontent in gi im-e epiiv ile nts ])ei litie 
S = solubility 


M 

8 i»° 

. 

s 1 , 

0 559 

0 02414 

0 02777 

0 601 

0 02424 

0 027M 

1 033 

0 02020 

0 02291 

1 059 

0 01991 

0 022()2 

2 077 

0 01295 

0 01479 

2 089 

0 01272 

0 01456 
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Absorption of O 2 by KOH+Aq 


M 

S26® 

S 15® 


0 02447 

0 02791 


0 02435 

0 02791 

1 157 

0 01920 

0 02191 

1 170 

0 01914 

0 02181 


(Geffcken, Z phys Ch 1904, 49 270 ) 


NaCl+Aq with a chlorine content of 1,930 
per 100,000 dissolved 82 9% of the amount 
of O 2 dissolved by distilled H 2 O alone 
(Clowes, J Soc Chem Ind 1904, 23 359 ) 

Absorption of O 2 by salts +Aq 


M = content m gram-equivalents per litre 
S= solubility 

Absorption of 0= by 

2t 


M 

S 25 

S 15® 

0 499 

0 02528 

0 02944 

0 506 

0 02530 

0 02922 

0 968 


0 02395 

0 970 

0 02096 

0 02377 


Absorption of O 2 by NaCl+Aq 


M 

S 25 

S 15 

0 530 

0 02598 

0 03045 

0 535 

0 02604 

0 03052 

1 020 

0 02226 

0 02601 

1 034 

0 02202 

0 02557 

1 880 


0 01898 

1 890 

0 01663 

0 01904 

1 921 

0 01654 

0 01869 


(Geffcken, Z phys Cb 1904, 49 270 ) 


Solubility of 0 2 in NaCl-f Aq 
Data indicate cc O 2 dissolved per I at 
760 mm and 0° 


t® 

NaCl H-Aq 

1 g mol per 1 

NaCl +Aa 

2 g mol per 1 

NaCl+Aq 
sat at 20° 

0 

6 50 

3 

14 

1 

27 

5 

5 80 

2 

84 

1 

22 

10 

5 25 

2 

59 

1 

17 

15 

4 77 

2 

41 

1 

12 

20 

4 39 

2 

25 

1 

07 

25 

4 06 

2 

13 

1 

02 

30 

3 76 

2 

01 

0 

97 


(Winkler, Z anorg 1911, 24 342 ) 


Solubility of 0 2 in KCN + Aq at 20° 

% KCN 1 10 20 30 50 

CoefP of abs 0 029 0 018 0 013 0 008 0 003 
(McLaurm, J S C I 1893, 63 737 ) 


1 vol alcohol absorbs 0 28397 vol 0 at a] 
temperatures between 0° and 24° (Bunsen 


Absorption by alcohol (99 7%) at t° 
i8= coefficient of absorption, 
j8i=:solubihty (Seep 635) 


t° 



0 

0 23370 

0 22978 

1 

0 23296 

0 22878 

2 

0 23222 

0 22777 

3 

0 23149 

0 22675 

4 

0 23077 

0 22572 

5 

0 23005 

0 22469 

6 

0 22934 

0 22365 

7 

0 22863 

0 22260 

8 

0 22793 

0 22155 

9 

0 22724 

0 22047 

10 

0 22656 

0 21937 

11 

0 22588 

0 21827 

12 

0 22521 

0 21715 

13 

0 22455 

0 21601 

14 

0 22389 

0 21484 

15 

0 22324 

0 21365 

16 

0 22259 

0 21245 

17 

0 22195 

0 21122 

18 

0 22132 

0 20994 

19 

0 22069 

0 20862 

20 

0 22007 

0 20733 

21 

0 21946 

0 20600 

22 

0 21886 

0 20459 

23 

0 21826 

0 20317 

24 

0 21767 

0 20172 


(Timofejew, Z phys Ch 6 151 ) 


Solubility of O 2 m alcohol at 20° and 760 mm 


wt % 
alcohol 

Vol % 
abs Oi 

Wt % 
alcohol 

Vol % 
al)H Oa 

0 0 

2 98 

33 33 

1 (>7 

9 09 

2 78 

50 0 

{ 50 

16 67 

2 63 

66 67 

4 05 

23 08 

28 5/ 

2 52 

2 49 

80 0 

5 ()() 


(Lubarsch, W Ann 18S9, (2) 37 525) 


Solubility of O2 in methyl alcohol it t° 


t 

1 

t 

1 

0 

0 31864 

25 

0 2 3642 

5 

0 30506 

30 

0 215()9 

10 

0 29005 

40 

0 16990 

15 

20 

0 27361 

0 25574 

50 

0 11840 


(Levi, Gazz ch it 1901, 31 11, 513 ) 


Solubilitv of O 2 m ether at 0° = 0 4235, a 
10° = 0 4215 (Christoff, Z phys Ch 1912 
79 459 ) 
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Solubility of O2 m acetone at t° 


t® 

1 

t® 

1 

0 

0 2997 

25 

0 2127 

5 

0 2835 

30 

0 1935 

10 

0 2667 

40 

0 1533 

15 

20 

0 2493 

0 2313 

50 

0 1057 


(Levi, Gazz cli it 1901, 31 11, 513 ) 


Absorption of 0 2 by chloralhvdrate*f Aq 

t° “ temp of the solution 
P = % chloralhydrate m the solution 
jS t° = coefficient of absorption at t° 
iS 15° = coefficient of absorption at 15° 

^ 20° = coefficient of absorption at 20° 


t° 

P 

;3t° 

/3 16° 

18 3 

22 9 

0 02759 

0 02940 

16 9 

28 0 

0 02690 

0 02800 

15 4 

36 6 

0 02590 

0 02560 

16 6 

38 6 

0 02402 

0 02477 

12 8 

51 3 

0 02439 

0 02339 

16 2 

58 44 

0 02350 

0 02407 

15 9 


0 02659 

0 02710 

17 2 

80 85 

0 03200 

0 03300 

16 9 

80 9 

0 03140 

0 03250 




/3 20° 

20 0 

lb 9 

0 02795 

0 02795 

21 0 

32 0 

0 02443 

0 02495 

21 0 

52 9 

' 0 02375 

0 02325 

20 4 

61 OS 

0 02390 

0 02410 

21 8 

65 5 

0 02500 

0 02580 

21 0 

71 4 

0 02680 

0 02730 

22 2 

7S 0 

0 01090 

0 03280 


(Muller, / ph>s Ch 1912,81 499 ) 


Absoiption of 0 by glycennc+Aq 

t° = tcmp of the solution 
P = %g:lyeenn< 111 the holution 
jQ t° = coen eierit of ibsenption it t° 
jS 15° = ee)efl (lent of ibsoiptioix at 15° 


t° 

P 

i8t° 

^ 15° 

12 2 

20 5 

0 02904 

0 02742 

12 5 

25 0 

0 02654 

0 02521 

14 b 

37 3 

0 02038 

0 02022 

13 5 

45 0 

0 01800 

0 01744 

12 4 

52 0 

0 01623 

0 01570 

12 1 

71 5 

0 01010 

0 00950 

13 3 

88 5 

0 00906 

0 00886 


(Muller ) 


Absorption of O2 by glucose+Aq 
t°=temp of the solution 
P= % glucose m the solution 
^ t° = coefficient of absorption at t° 
jS 20° = coefficient of absorption at 20° 


t° 

P 

^t° 

i8 20° 

21 2 

10 84 

0 02650 

0 02690 

21 5 

20 7 

0 02202 

0 02250 

19 9 

33 8 

0 01814 

0 01815 

20 5 

51 9 

0 01378 

0 01390 

21 7 

58 84 

0 01221 

0 01250 


(Muller ) 


Absorption of O 2 by sucrose +Aq 
t°=temp of the solution 
P = % sucrose m the solution 
jS t°= coefficient of absorption at t° 
iS 15°= coefficient of absorption at 15° 


t° 

P 

^t° 

i3l5° 

15 3 


0 03375 

0 03400 

16 2 


0 03330 

0 03397 


12 1 

0 02911 

0 02969 

15 6 

24 38 

0 02367 

0 02396 

16 6 

28 44 

0 02113 

0 02181 

15 6 

42 96 

0 01582 

0 01600 

16 2 

49 25 

0 01348 

0 01380 

17 2 


0 01302 

0 01359 


(Muller ) 


Abundantly absorbed by oil of turpentine 
Oil of turpentine absorbs its own vol 0 when 
exposed two weeks to the air, but does not 
give it off on boiling (Brandes ) 

Absorbed by other oils, but this is decom- 
position rather than absorption, as the oils 
are oxidized (See Storer’s Diet ) 

100 vols arterial blood dissolve 10-13 vols 
O (Magnus ) 

Coefficient of absorption foi petroleum = 
0 202 at 20°, 0 229 at 10° (Gniewasz and 
Walfisz, Z phvs Ch 1 70 ) 

The author examined the solubility of O 
and N2 it low temp in alcohols others, ace- 
tone, CHCI3, petroleum, bf nzene and various 
morganu liquids, at low temp the solubility 
of the N2 increases at the same late as that of 
the O2 (Claude, C R 1900, 131 44S ) 

Oxy dimer cunammonium bromate, 

(NHg20H2)Br03 
(Rammelsberg, Pogg 65 82 ) 

carbonate, (NHg20H2)2C03 + 3^H20 

Insol m H2O Decomp byHCl+\qonly 
when cone Not decomp by boiling KOH-j- 
Aq Decomp by KI or K2S+Aq (Hirzel ) 
-I-H2O As above (Hirzel ) 
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OxycZ^mercuriaimnomum chlonde, 

(NHg 20 H 2 )Cl 

Is dimercuriaininomuin chloride, NHg2Cl+ 
H2O, which see 

oxytnmerciinamnionitiiii chloride, 

(NHg20H2)Cl, (NHgs02H2)Cl (?) 

Insol m H2O Easily sol in dil HCl+Aq 
More diiiicultly sol m very dil H2SO4 or 
HNOs+Aq Insol in cone H0SO4 Sol m 
boihng NH 4 C 1 +Aq, or (NH4)2S04+Aq De- 
comp by KOH+Aq (Schmieder ) 

chromate, (NHg 20 H 2 ) 2 Cr 04 

Not decomp byKOH+Aq (Hirzel, J B 
1862 421 ) 

mercunc chromate, (NHg20H2)2Cr04, 

4 HgO, SCrOs 

Decomp by HNO3 without gomg into solu 
tion Easily sol in HCl (Hirzel ) 
Composition is (NHg20H2)20, 2 Cr 08 , 

3 [(NH 4 ) 20 , 2 Cr 208 ] = (NHg 20 H 2 )oCr 207 , 
3(NH4)2Cr207 (Hensgen, R t c 6 187 ) 
Probably (NHg2)2Cr207, 3(NH4)2Cr207+ 
2H2O 

fluoride, acid, (NHg 20 H 2 )F, HF 

(Finkener, Pogg 110 632 ) 

Probably NHgjF, HF+H2O 

hydroxide, (NHg 0 H 2 ) 0 H=NHg 20 H-f 

H 0 

(Millon’s base ) SI sol in H2O, especially 
if warm Sol m 13,000 pts H2O at 17 °, and 
1700 pts at 80 ° Insol in alcohol or ether 
(Gerresheim, A 196 373 ) 

-fH 20 Insol in H2O or alcohol Sol in 
traces in NH40H+Aq Not decomp by cold 
KOH-hAq, si decomp if hot (Millon ) 

ammomum lodate, (NHg20H2)I0s, 

2NH4IO8 

Insol in HoO (Millon, \ ch ( 3 ) 18 410 ) 

iodide, (NHgaOHz)! 

Sol in warm HCl+Aq Not decomp by 
boihng KOH+Aq Sol in warm KI+Aq 
(Rammelsberg, Pogg 48 170 ) 

Correct formula is NHg 2 r+H 20 (Ram 
melsberg ) 

nitrate, (NHg20H2)N03 

Insol in H2O, not decomp by boiling 
KOH+Aq Sol in cold HCl+Aq, from 
which it is precipitated by H2O SI sol 
without decomp in HNOs or H2S04+Aq 
Easily sol in NH40H+Aq (Soubeiran ) 

Is dimercunammomum nitrate, NHg2N03 
(Pesci, Gazz ch it 20 485 ) 

ammomum mtrate, NHg20H2)N03, 

2NH4NO3+H2O 

Decomp by H2O Kane, A oh 72 242 ) 
Is dimercuriammomum ammomum mtrate, 
NHg2N03, 2NH4NO3 +2H2O (Pesci ) 


Oxyef^mercunammomum oxide, 

(NHg20H2)20 

Insol m H2O or alcohol, not attacked ly 
boihng cone KOH+Aq Sol mhotNH4] Os 
I4CI + Aq, (NH4)2S04 + q, 
+Aq, (NH4)2C204+Aq (1 d- 

lon, A ch ( 3 ) 18 397 ) 


mercunc phosphate, Hg(NHg20H2)I U 

Insol m H2O Slowly sol m hot HNC + 
Aq, not deconm by boihng with KOH+ q, 
but by KI or K2S+Aq Sol in HC 1 +A< or 
much hot (NH4)2HP04+Aq (Hirzel ) 


mercunc sulphite, (NHg20H2)2S03 

HgSOs 

Insol m H2O Sol m much (NH4)2SC + 
Aq Sol m HCl+Aq with decomposit n 
Insol m boihng KOH+Aq (Hirzel ) 

sulphate, (NHg20H2)2S04 

Sol in traces m H2O Easily sol in HC Dr 
HNOs+Aq (Kane ) 

Insol in HNOs+Aq (Hirzel ) 

Slowly sol in boiling cone H2SO4 (3 r- 
zel ) 

Insol in cone , easily sol in dil H2SC - 1 - 
Aq (Schmieder, J pr 76 147 ) 

Moderately sol in much (NH4)2S04 or h 1 - 
mg NH4C1+Aq Not decomp by boi ig 
KOH+Aq (Hirzel ) 

Easily decomp by boihng with dil KOI f 
Aq (Schmieder ) 

Does not exist (Pesci ) 

2NH3, 2HgO, SO3 

See Dzmercuriammomum sulphate 

Oxyinmercunanunonium chloride, 

(NHg302H2)Cl (•?) 

Insol in H2O 

mtrate, (NHg302H2)N()3 

Sol in cold HCl+Aq, from whuh it is i ^ 
cipitated by NH40H+Aq Sol lu NH4OI \- 
Aq without decomp Notdccomn by 112 * )4 
or warm KOH+Aq (Page nst( ( lur ) 

Does not txist (FcbOi, Gaz/ (h it 3 
485 ) 

ODcyfnmercundiammonium sulphate, 
2NH3, 3 HgO, SO3 
See Primercunammomum sulphate 

Oxyfnmercurioxydtmercurianmiomun 

sulphate, 

Completely sol m NH4C1+Aq, )r 
(NH4)2S04+Aq Sol m dil or cone HC h 
Aq, and very dll H2S04+Aq Insol inH^ >8 
+Aq or cone H2SC)4 (Schmiedei ) 

Does not exist (Pesci ) 


+ Ac 
NH4C 


[, NI 
2H3O2 
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OxyfeiramerctinaiQmomum mercunc 
nitrate (?), 2(NHg402)N08, HgNOs (^) 
Completely insol m HNOs+Aq Sol in 
warm HCl+Aq Slowly decomp by boilmg 
KOH+Aq Gradually sol m hot cone 
NH4NOs-l-Aq (Hirzel) 

Does not exist (Pesci, Gazz ch it 20 
485) 

Os^^trostilphonic anhydride, 

Sol m HaO with decomp (Weber, Pogg 

12% 339 ) 

t <ii 

Oxyogmimnamme hydroxide (Osmo- 
syld^aImne hydroxide), 

OsO(NH 30 H )2 

Insol in HaO SI sol in acids Sol m 
KOH-f 4.q "V^en moist, sol m NH4OH4- 
Aq 

Oxyosnuuindmmine chlonde (Osmyhe^r- 
amme chloride), OsOaCNaHeC^a 
SI sol in cold, more easily m hot HaO 
Insol in NH4Cl4-Aq (Gibbs, Am Ch J 
3 233) 

chloroplatmate, 0s02(N2H6Cl)2, PtCU 

SI sol in H 0 (Gibbs ) 

hydroxide, 0s02(N H60H)2 

Known only m solution 

mtrate, Os02(N2HoN03)2 

sulphate, 0s02(N2HG)2S04-hH20 

(Gibbs, Am Ch J 3 233 ) 

Oxyphosphuretted hydrogen 

P4H(0H) 

P4O of I cvcirid, and Goldschmidt has this 
formula according to hranke (J pr (2) 36 
341) Dccomp slowly by HaO or alkalies 
Forms pot issium salt, P4H(OK), sol in HaO 

hydroiodide, P4H(OH), HI 

Decomp it 80° 

<866gmoxyplatisulphunc acid, PtaOs, 

3b03, b 04 H 2 +ll^H 20 
Sol in H2O (Blonde 1, A ch 1905, (8) 6 
113) 

Banum icsgatoxyplatisulphate, PtaOs, SSOg, 

S04Ba+8H20 

Very sol in H2O (Blondel ) 

Potassium sesgmoxyplatisulphate, PtaOa, 
3SO3, SO4K2+2H2O 
(Blondel ) 


Sodium sesgmoxyplatisulphate, PtaOs, 3SOs, 
S04Na2+8H2O 
Very sol in HaO (Blondel ) 

Oxysulphantunomc acid 
See Sulphoiyantimomc acid 

Oxysulpharsenic acid 
See Sulphoxyarsemc acid 

Oigrstilphazotic acid, H4S4N20i4~ 

(S03H)3 = 

Known only in its salts (Claus, A 168 
52, 194 ) 

Has formula (S0jH)3N^^N(S03H)2 

(Raschig,A 241 161) 

Potassium oxysulphazotate, N0(S03K)2 
Insol m alcohol (Fremy, A ch (3) 16 
451) 

Accordmg to Raschig the formula is 

(S03K)3N^^N(S0,K)2 

Very sol m water, with rapid decomposi- 
I tion (Raschig ) 

See also Peroxylammesulphonate, potas- 
sium 

Oxysulphotungstic acid 
See Sulphotungstic acid 

Oxysiilphovanadic acid 
See Sulphoxyvanadic acid 

Ozone, Os 

Not appreciably sol in H2O (Schonbem) 
Imparts its taste and propeitics to HaO 
(Williamson ) 

Later, Carms (B 6 520) found that 1000 
\ols HaO at 1-2 5° absorb 5 11 vols O3 (red 
to 0° and 760 mm ) He also still late r (A 
174 1) found, by conducting the gis fen 9-12 
hours through H2O, that 1000 vols, H2O 
absorb a maximum of 28 1()0 vols O3 i ho 
ozonized oxygen used contained 3 44 veds O3 
in 100 veils O2 Sme e gases aic absoibeel in 
piopoition to then partial ])i<bsiire, which is 
very small for the (>3, the imount eit absoip- 
tion of water for the gas is ve ry e onside 1 ible 
Caiius calculated the coefficient of absoiption 
at +1° to be 0 834 

Ozone IS not at all absorbed by H2O, the 
HaO through which ozone had been passed 
gave no reactions for ozone (Rammclsberg, 

B 6 603) 

Schone (B 6 1224) corroboiates Caiius, 
and finds 8 81 vols to 1000 vols H2O as a 
maximum amount absorbed 
Sol m HaO (Leeds, B 12 1831 ) 
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H2O takes up Vs of its vol of O3 at 0° and 
760 nun pressure and H of its vol at 12°, 
or about 15 times that of oxygen at the same 
pressure and temp (Mailfert, C R 1894, 
119 951 ) 


Solubihty m H2O at t° 


Temp 

Wt Os dis 
solved in 1 1 
H 2 O 

Wt Os in 
gaseous mix 
ture above 
the solution 

Coefficient 
of solubihty 
of O3 

0 

39 4 mgr 

61 5 mgr 

0 641 

6 

34 3 

61 

0 562 

11 8 

29 9 

59 6 

0 500 

13 

28 

58 1 

0 482 

15 

25 9 

56 8 

0 456 

19 

21 

55 2 

0 381 

27 

13 9 

51 4 

0 270 

32 

7 7 

39 5 

0 195 

40 

4 2 

37 6 

0 112 

47 

2 4 

31 2 

0 077 

55 

0 6 

19 2 

0 031 

60 

0 0 

12 3 

0 000 


(Maalfert, C R 1894, 119 952 ) 


Palladitim, Pd 

Not attacked by H2O SI attacked j 
HC+Aq, but Pd sponge or filmgs are eas j 
dissolved m warm HCl+Aq, with access f 
air HNOs+lq of 1 2 sp gr dissolves i 
shghtly, but it is easily sol m HNOs+Aq f 
1 35 sp gr (Rose ) 

Easily sol m aqua regia SI sol in cor , 
but insol in dil HI+Aq Sol in cone b< - 
mg H2SO4 Sol m boilmg FeCls+Aq S 
m HBr+Aq with a httle HNO3 
Insol in liqmd NH3 (Gore, Am Ch 
1898, 20 828 

Palladium ammomum compotmds 
/See — 

Dipalladamme comps , Cl 2 Pd 2 (NH 3 ) 4 Cl 4 
Palladodtamme “ Pd(NH3)4Cl2 
Palladosamme Pd(NH3)2Cl2 

Palladium dtbromide 
Not known in pure state 

Palladium bromide w%t}i MBr 


Solubihtv of ozone m acidulated H2O 


/See Bromopalladite, M 


Temp 

Coefficient 
of solubihty 
of ozone 

Composition of solution 

30° 

0 240 

1 

33 

0 224 

1 1 HjO+O 7 cc HjSOi 

42 7 

0 174 

J 

49 

0 156 

llHsO+0 9cc 

57 

0 096 

11 “ +0 3cc “ 


(Mailfert ) 


0 00002 pt by weight is sol m 1 pt by 
weight H2O at ordinary temp and pressure 
Ladenburg, B 1898, 31 2510 ) 

The solution of O3 in H2O cannot be 
brought into equilibrium, because when the 
gas IS blown through the liqmd, a portion is 
continually decomposed, although the con 
centration remains constant (Inghs, Chem 
Soc 1903, 83 1012 ) 

About 10 mg ozone are sol mil H2O at 
+2®, 1 5 mg ozone are sol at +28° (Mou- 
fang, C C 1911, II 1674 ) 

Solubihty in 0 1-N H2SO4 
C solution C gas=0 23 at 20°, 0 44 at 0° 
(Luther, Z Elektrochem 1905, 11 833 ) 

The absorption coefficient of the g-is in 
01 N H SO4 solution is 0 487 T Rothmund, 
<C C 1912 I, 1261 ) 

Sol m H2C204+Aq (Jeremin, B 11 988 ) 
Completely absorbed by oil of turpentine 
and oil of cinnamon (Soret,A ch (4)17 113) 


i)^palladamme chlonde, Cl2Pd2(NH8)4Cl4= 

Cl- 


p, .NH3CI 
T^^NHaCl 
, L<NH3C1 


Cl— 

SI sol in H2O (Deville and Debray, C R 
86 296) 


Palladium tetrahromx&e with MBr 
See Bromopalladate, M 

Palladous phosphorus bromide, Pd2P2Brio 
Properties as the corresponding chlorj 
(Strecker, B 1909,42 1776) 

PaUadium sw6chlonde, Pd2Cl2 
Deliquescent Decomp by H2O, NH 1, 
KI, or NH40H+Aq Kane ) 

Sol in acetone Naiimann, B 1904, 
4328) 

Palladium d^chlo^lde, PrlCL 
Slowly but cornplotoly sol in 
+2H2O Not deliquescent when pi p 
Slowly sol m H O Mudi rriou sol in I 0 
containing HCl 

Sol in acetone (Kidmann, C C 1899, I 
1014) 

Sol in ethyl acet ite Nauru iriu B 19 , 
37 3601 ) 

Palladium eiichloride with MCI 
See Chloropalladite, M 

Palladium tetrachionde with MCI 
See Chloropalladate, M 

Palladous phosphorus chloride, PdC Jj, P( 3 
Decomp by H2O into deliquesce nt P(0 )3, 
PdCh Decomp by alcohol (link, C R 
116 176) 

Decomp by H^O Sol m CHCI3 and C h 
Insol m ligrom and CCI4 (Strecker, B 1 >9, 
42 1775) 

PdCL, 2PCI3 Sol in CeHe, and decc p 
by H2O (Fink ) 
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Palladous chlonde carbon wowoxide, RdCL, 
2CO 

Decomp by heat (Fink, C R 1898, 126 
648 ) 

2PdCl2, SCO Decomp by H 2 O Sol m 
CCI4 (Fink) 

Palladium dzfluonde, PdF 2 
SI sol m H 2 O or HF-f-Aq SI sol while 
moist, m NH 40 H+Aq, insol after drying, 
m NH 40 H+Aq Insol in boilmg NaF or 
NaHF 2 H~Aq (Berzelius) 

Palladium hydride, Pd 2 H (?) 

Palladous hydroxide, PdO, a;H20 (?) 

Easily sol m acids or excess of alkali 
hydrates, and carbonates +Aq Sol m hot 
NH4C1+Aq (Rose ) 

Insol in Na 2 B 407 , and Na 2 HP 04 +Aq 
(Claus ) 

Palladic hydroxide, Pd02, a;H20 
Slowly sol in acids Sol in cone HCl-f 
Aq without decomp With dil HCl+Aq, CL 
is evolved (Berzelius ) 

Palladous hydroxide hydroxylamme, 
Pd(NH30)4(0H)2 

SI sol in H 2 O Sol in dil HCl and in dil 
H2SO4 (Zeisel, A 1907,361 445) 

Palladous iodide, PdL 

Insol in H 2 O Can be detected as a brown 
coloration in presence of 400,000 pts H 2 O 
(Lassaigne ) 

SI sol inHI+Aq Easily sol in KI+Aq 
(Lassaigne, J oh med 11 57 ) 

Insol in dll HCl-f Aq, but slightly sol in 
saline solutions ( L r( senius ) 

SI sol in hot cone HNOs-fAq Sol in 
HiSOs+Aq, CLH-Aq, Br 2 +Aq, I +Aq, and 
CN+Aq, also in HCN, and MCN -fAq 
Insol in dll H 2 SO 4 , HCl, H 3 PO 4 , HNO 3 , 01 
HCiHaOi-f \q, 01 in the K, Na, or NH 4 salts 
of those Kids Lnsol in CUCI 2 , ZnCl 2 , or 
Pb(C HaO^ji+Aq Insol in KBr-fAq ex- 
cept in picsence of i fu ( rnineial acid, but not 
HCiH/) Insol m sugar 01 staich+Aq, 
uric acid, alcohol, ether, or oil of lemon 
Somewhat sol murine E isily sol inNH 40 H 
-h Aq, ev( n wh( n dil with evolution of heat 
and decomi)Ositioii (Kirsten, A 87 28) 
Insol m ill ohol or c thei 
Sol in inithyl xcctate (Naumann, B 
1909,42 3790) 

Palladous potassium iodide 
See lodopalladite, potassium 

Palladium 6w6oxide, Pd20 

Decomp bv acids into palladious salt and 
Pd (Kane, Phil Trans 1842, 1 276 ) 

Insol m acids, even boiling aqua regia 
(Willm B 26 220) 


Palladous oxide, PdO 
Slowly sol m acids by boilmg (Wohler, 
A 174 160) 

Palladic oxide, PdO 2 
Very si attacked by acids 

Palladopalladic oxide, 4PdO, Pd 02 
Not attacked by aqua regia (Schneider, 
Pogg 141 528) 

Palladous oxychlonde, 3PdO, PdCL-f 
4H20(?) 

Sol in dll acids (Kane ) 

Palladous oxychlonde ammoma, PdO, PdCL, 

6NH8(?) 

Sol in HCl+Aq 

3PdO, PdCL, 2 NH 3 + 3 H 2 O (?) Ppt 
(Kane ) 

Palladium selenide, PdSe 
Insol in HNOg and aqua regia (Rossler, 
A 180 240) 

Palladium sulphide, Pd 2 S 

Not attacked by acids except aqua regia, 
which attacks slightlv (Schneider, Pogg 
141 530) 

Palladium monosulphide, PdS 

Insol in H 2 O or (NH 4 ) 2 S+Aq Sol in 
HCl+Aq Pptd in presence of 10,000 pts 
H 2 O (Fellenberg, Pogg 60 65 ) 

Sol in potassium thiocarbonate-j-Aq (Ro- 
senbladt, Z anal 26 15 ) 

A sol colloidal form was obtained m veiv 
dilute solution (Winnsmgei, Bull Soc (2) 
49 452) 

Does not exist (Kritschenko, Z anorg 4 
247) 

Palladium dzsulphide, PdSi 

HNOs dissolves out part of the S E isiiy 
sol in iqua itgix without sopar itron of S 
(Sdimidei ) 

Palladium sulphide with M S 
See Sulphopalladate, M 

Palladodiamine bromide, Pd(N2H6Bi)2 
Easily sol m HiO 

bromopalladite, Pd(N 2 HoBi) 2 , PdBr 2 

Properties as the corresponding chloropal- 
ladite 

carbonate 

Sol in H 2 O 

chloride, Pd(N 2 H 6 Cl )2 

Easily sol m H 2 O 
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Pallado(iiainme chloropalladite, Pd('N2H6Cl)2, 
PdCl2 

“ Vauquelin^s red salt ” Insol m cold H2O 
(Fischer ) 

Sol in boiling H2O with decomp Sol m 
HCl or HNOs+Aq 

fluonde 

Easily sol in H2O (Muller ) 

fluosilicate 

SI sol m cold easily in warm H2O Insol 
1 alcohol 

hydroxide, Pd(N2H60H)2 
)1 in H2O 

iodide, PdCNaHsOa 
)1 in H2O 

mtrate, Pd(N H6N03)2 
asily sol in H2O, HNOs, or NH40HH-Aq 
Insol m alcohol 

palladous mtnte, Pd(N2H8N02)2, 

Pd(]Sr02)2 

Easily sol m H2O 

stilphate, Pd(N2H6)2S04+H20 

Easily sol in H2O Insol in alcohol 

sulphite, Pd(N 2116)2803 

SI sol in H2O 

Palladochloroiutrous acid 

Potassium palladochloromtnte, 

Pd(N02)2Cl2K2 

Sol in 2 pts hot, and 3 pts cold H2O 
(Vezes, C R 116 111 ) 

Palladocyanhydnc acid 

Ammomum palladocyamde, 

(NH4)2Pd(CN)4 (?) 

Sol in hot H2O (Bossier, Z ch 1866 175 ) 

Banum , BaPd(CN)T-?492^^|&,^ 

Not efflorescent Sol m H2O 

Calcium , CaPd(CN) 4 -l- 4 H O 

Sol in H 0 

Cupric , CuPd(CN )4 

Ppt 

Lead , PbPd(CN)4 

Ppt 

Magnesium , MgPd(CN)4 

Very sol m H^O 


Magnesium platmocyamde, M gPd( C )4, 

MgPt(CN) 4 + 14 H 20 
Extremely sol in H2O 

Potassium , K2Pd(CN)4+3H20 

Efflorescent Sol in H^O 
+H2O Not efiiorescent 

Silver , Ag2Pd(CN)4 

Ppt 

Sodium , Na2Pd(CN)4 

Not efflorescent Sol in H2O 
+H2O 

Palladoiodomtrous acid 

Potassium palladoiodomtnte, 
Pd(N02)2l2K2+3H20 
Effloresces m the air 

Decomp by H2O and dil acids (Eo n- 
heim, Z anorg 1900 , 23 2S ) 

Palladonitrous acid 

Potassium palladomtnte, K2Pd(N02)4 
2H2O 

Efflorescent, sol in H2O (Lang, J pr \3 
415 ) 

Silver palladomtnte, Ag2Pd(N02)4 
Easily sol m hot H2O (Lang ) 

Sodium , Na2pd(N02)4 

(Fischer ) 

Palladosamme bromide, Pd(NH3Br)2 
Insol m cold, sol in hot H2O E ly 
sol in HC2H3O2, H2SO3, KOH, NH4OH or 
alkali carbonates H-Aq (Mulkr, ^86 I ) 

carbonate, Pd(NH3)2C03 

Moderately bol m H2O 

chloride, PdfNHaCl)^ 

Insol in H O but very gradually decc ip 
by boiling therewith 

Sol in warm HCl 01 HNOa+Aq So in 
cold NH40H+4q Sol in l\OH+Aq v h- 
out evolution of NH3 

H-2H20 Efflorescent Insol in I 0 
(Baubigny, 4 Suppl 4 253 ) 

cyamde, Pd(NH3CN)2 

Sol inNH40H+Aq 

fluonde 

Known only in solution 

hydroxide, Pd(NH30H)2 

Easily sol in H2O Slowly decomp by 
boiling with H2O (Muller, A 86, 341 ) 
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PaUadosamme iodide, Pd(NH 8 l )2 
Insol m H 2 O Sol in boiling HNO 3 with 
evolution of I 2 (Fehling, A 39 106 ) 

nitrate 

Known only in solution, which decomp on 
evaporation 

mtnte, Pd(NH 3 N 02)2 

Moderately sol in H 2 O (Lang ) 

palladous mtnte, Pd(NH 8 N 02 ) 2 , 

Pd(N02)2 

Slowly sol in cold, easily in hot H 2 O 
(Lang ) 

sulphate, Pd(NH 3 ) 2 S 04 

Moderately sol m H 2 O (Muller) 

sulphite, Pd(NH 3 ) 2 S 03 

Easily sol in H 2 O (Muller ) 

Pentamme chromium compounds 

See — 

Bromopurpureochromium compounds 
Chloropurpureochromium compounds 
lodopurpureochromium compounds 
Xanlhochromium compotmds 
Roseochromium compounds 

Pentamme cobaltic compotmds 

See — 

Bromopurpureocobaltic compoimds, 
Chloropurpureocobaltic compounds 
Nitratopurpureocobaltic compounds 
Nitntocobitic compounds, 
Purpureocobaltic compoimds 
Roseocobaltic compounds 
Sulphatopurpureocobaltic compounds 
Xanthocobaltic compounds 

Pentamme dicobaltic sulphite 
See Roseocobaltic cobaltic sulphite 

Pentamme indium compounds 
See Iridopp^iiamine, and Indoaquopen^- 
anune compounds 

Pentamme rhodium compounds 

See — 

Bromopurpureorhodium compounds 
Chloropurpureorhodium compounds 
lodopurpureorhodium compounds 
Nitratopurpureorhodium compounds 
Roseorhodium compounds 
Xanthorhodium compoimds 

Pentathiomc acid, H2S6O6 
Known only in aqueous solution 
Cone solution is decomp by boiling, but 
made stable by addition of acids 


Sp gr of aqueous solution of pentathiomc 
acid at 22° 

Sp gr 1 233 1 320 1 474 1 506 

%H2S606 32 1 41 7 56 59 7 

(Kessler, Pogg 74 279 ) 

Does not exist (Spnng, Bull Acad roy 
Belg) 

Existence proven by Smith (Chem Soc 
43 355) 

Banum pentathionate, BaS606H-2HoO 
Easily sol m H 2 O Aqueous solution is 
precipitated by alcohol 
Contains 3 H 2 O (Lewes, C N 43 41 ) 

Banum pentathionate tetrathionate, BaSsOe, 
BaS406 -1-6N 2 O 

Easilv sol m H 2 O Not precipitated from 
aqueous solution by two vols alcohol (Lud- 
wig, Arch Pharm (2) 61 264 ) 

Cupnc pentathionate, CUS 6 O 6 + 4 H 2 O 
Easily sol m H 2 O (Debus, Chem Soc 
63 360) 

Lead pentathionate, PbS506+4H20 
Ppt 

Potassium pentathionate, K 2 S 6 O 6 
Sol in H 2 O (Rammelsberg, J B 1867 
136) 

Solution decomposes very quickly when 
neutral, but is more stable in presence of salts 
or acids 

Sol in about 2 pts H 2 O 
Insol m alcohol (Debus, Chem Soc 63 
295) 

+H 2 O (Shaw, Chem Soc 43 351 ) 
4-1HH20 (Debus, A 244 76 ) 

+ 2 H 2 O fLewes, C N 43 41 ) 

Perarsemc acid 

Sodium perarsenate, N iAs 04 
(-Vlvarez, C N 1906, 94 270 ) 

Perbonc acid 

Ammomum perborate, NH 4 HO<j 

fConstam and Bennttt, Z anorg 1900, 26 
265 ) 

Stable in dty air 1(K) pts HO 
at 17 5° dissolve 1 55 g anhydrous s ilt 
Decomp in aqueous solution at ord temp 
Decomp by dil and cone H SO4 uid b> 
HCl (Mehkoff, B 1898, 31 953 ) 

+H 2 O (Bruhat, C R 1905, 140 50S ) 
Much more sol m H 2 O than the Na silt 
(Tanatar, Z phys Ch 1898, 26 133 ) 
+ 3 H 2 O (Mehkoff, B 1898, 31 954 ) 
NH4BO3, NH 4 B 044 -H 20 (Petienko, C 
C 1902, 1 1192 ) 
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PERBORATE, BARIUM 


Bantitn perborate, Ba(B08)2+7H20 

Difficultly sol m H2O (Melikolf, B 1898, 
31 954) 

Caesium perborate, CsBOs+HaO 
As NH4 salt (ChnstenseU ) 

Calcium perborate 

SI sol m H2O Decomp in water much 
more rapidly than the Ba salt (Melikoff, 
B 1898, 31 954) 

Copper perborate 

Very unstable Insol m H2O (Melikoff, 
B 1898, 31 954 ) 

Nickel perborate 

Very unstable Insol in H2O (Melikoff ) 

Potassium perborate, 2KBO3+H2O 

1 25 pts are sol in 100 pts H2O at 0®, 2 5 
pts , at 15® 

Insol m alcohol and ether (Girsewald, 
B 1909, 42 867 ) 

Potassium perborate hydrogen peroxide, 

2KBO3, H2O2 

0 70 pt IS sol m 100 pts H2O at 15® 
(Girsewald, B 1909, 42 868 ) 

Potassium perdiborate, KB2O +21120 
Ppt (Bruhat, C R 1905, 140 50S ) 

Rubidium perborate, RbBOa+HiO 
As Na salt (Christensen ) 

Sodium perborate, Na2B40s+10H20 
100 g H2O dissolve 4 2 g at 11°, 7 1 g it 
22°, 13 8 g at 32° (Jaubert C R 1904, 
134 796) 

+4H2O Slowly decomp m cold solution, 
rapidly when boiled (Tanatar, 2 phys Ch 
1898,26 132) 

Sol m H2O 100 g Jl20 dissolve 1 17 g 
Aq solution decomp on warming (Melikoff, 
B 1898, 31 679 ) 

100 g H2O dissolve 2 55 g at 15°, 2 69 g 
at 21°, 2 85 g at 26°, 3 78 g at 32° (Jaubert 
and Lion, Rev g6n Chim 1905, (7) 8 163 ) 

ITranyl perborate, UBO4 
(Bruhat, C R 1905, 140 50S ) 

Perbronuc acid, HBr04 
Known only in aqueous solution, which can 
be concentrated to a thick liquid on water 
bath Not decomp by HCl, SO2; or H2S 
(Kammerer, J pr 86 452, 90 190 ) 

Does not exist (Muir, C N 33 256, 
Maelvor, C N 33 35 ) 


Banum perbromate, Ba(Br04)2 

Very si sol m boiling H2O (Kammerer, 

J pr 90 190 ) 

Does not exist (Wolfram, A 198 95 ) 

Potassium perbromate, KBr04 

Less sol in H2O than KBrOs, but more sol 

than KCIO4 (Kammerer, J pr 90 190 ) 
Does not exist (Wolfram, A 198 95 ) 

Silver perbromate, AgBr04 
SI sol m cold, more abundantly in hot H2O 

(Kammerer, J pr 90 190 ) 

Does not exist (Wolfram, A 198 95 ) 

Perbromoplatmocyanhydnc acid, 

H2Pt(CN)4Br2+a;H20 
Dehquescent Easily sol in H2O, alcohol, 

and ether (Holst, Bull Soc (2) 22 347 ) 

Aluminum perbromoplatmocyamde, 

AlaPt (CN) iBrala +22H2O 
Dehquescent Very sol in H2O 

Ammonium , (NH4)2Pt(CN)4Bi2 

Sol in H2O 

Banum , BaPt(CN)4Br2+5H20 

Very sol m H2O or alcohol 

Cadmium , CdPt(CN)4Br2+a;H20 

Very sol in H2O 

Calcium , CaPt(CN)4Br2+7H O 

Sol in H2O 

Cobaltous , CoPt(CN)4Bi +5H 0 

Sol in H 0 SI sol in alcohol 

Glucmum , CAn(CN),Bi 

Deliquescent Sol in HjO 

Ferrous — — 

Very si sol in ILO 

Lead—, PbPt(CN)4B] +2110 
SI sol in no 

Lithium , li2Pt(C N)4 Bi 

Deliquescent Sol in ll/J 

Magnesium MgPt(CN)4Bi2 + dIjO 

Sol in H2O 

Nickel , NiPt(CN)4Bi +rH () 

SI sol inHaO Sol inNJl,()H+Aq 

Potassium , K2pt(CN)4Br2 

Sol in H2O 
+2H2O Efflorescent 



PERCHLORIC ACID 
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Silver perbromoplatmocyanide, 
Ag2PtBr3(CN)4 

Ppt (Miolati, Gazz ch it 1900, 30 588 ) 

Sodium , Na2Pt(C]Si)4Br2 

Deliquescent Sol in H 2 O 

Strontium , SrPtfCN) 4 Br 2 + 7 H 20 

Sol in H 2 O 

Zmc , ZnPt(CN) 4 Br 2 + 5 H 20 

Not very sol m H 2 O 

Percarbomc acid 

Ammomum percarbonate, (NH4)2C04+ 

2 H 2 O 

Sol m H 2 O with evolution of NH 3 Insol 
m alcohol and ether (Kasanezky, C C 
1902,1 1263) 

Barium percarbonate, BaC 04 

Insol in H 2 O (Merck, C C 1906, II 
1743 ) 

Decomp slowly m the air Not rapidly 
decomp by H 2 O Rapidly decomp by acids 
(Wolff ens tern, B 1908, 41 280 ) 

Potassium percarbonate, K2CO4 
Sol in H 2 O with decomp SI sol in al- 
cohol (v Hansen, Z Elektrochem 1897, 3 
448 ) 

K 2 C 2 O 6 Sol in H 2 O at 0° with only slight 
decomp but is decomp at ord temp SI 
sol in alcohol (Treadwell, Ch Z 1901, 26 
1008) 

Rubidium percarbonate, Rb2C04, 2H2O2+ 

H 2 O 

Hydroscopic, decomp by H 2 O, pptd by 
alcohol 

Rb 2 C 04 , H O +2H 0 Hydroscopic, de- 
comp by H 2 O, pptd by alcohol 

Rb C() 4 H- 234 H 20 Hydroscopic, decomp 
by H (), pj)td bv alcohol (Peltner, B 1909, 
42 1782 ) 

Rb CjOr Vtry deliquescent (Constam 
ind H inson, / k lektrochem 1897, 3 144 ) 

Sodium percarbonate, Na2C04+l J4H2O 
Sol m H O with gradual decomp (Tana- 
tar, B 1899, 32 1544 ) 

Sodium hydrogen percarbonate, 4Na2C04, 
H2CO3 

Ppt (Merck, Chem Soc 1908, 94 (2) 
180) 

Perchloric acid, HCIO4 
Combines with H 2 O with a hissing sound 
and evolution of much heat 


Solution m H 2 O is very stable 
When dll HG 104 -l“Aq is distilled, H 2 O and 
HCIO4 distil off until a temp of 203® is 
reached, when an acid of constant composi- 
tion contaimng 71 6-72 2 % HCIO4 ( =HC104 
+ 2 H 2 O) IS obtained Forms hydrate HCIO4 
-i-H 20 , which IS dehquesqent, and dissolves 
m H2O with evolution of much heat HCIO4 
is very unstable, HCIO4+H2O more stable, 
and HCIO4+2H2O is very stable (Roscoe, 
A 121 346 ) 


Sp gr of HC 104 +Aq at 15°/4® 


Sp gr 

H&4 

Sp gr 

IhI 

So. 

Sp gr 

H^O, 

1 

005 

1 

00 

1 

235 

33 

29 

1 

465 

54 

60 

1 

010 

1 

90 

1 

240 

33 

86 

1 

470 

54 

89 

1 

015 

2 

77 

1 

245 

34 

40 

1 

475 

55 

18 

1 

020 

3 

61 

1 

250 

34 

95 

1 

480 

55 

56 

1 

025 

4 

43 

1 

255 

35 

49 

1 

485 

55 

95 

1 

030 

5 

25 

1 

260 

36 

03 

1 

490 

|56 

32 

1 

035 

6 

07 

1 

265 

36 

56 

1 

495 

56 

69 

1 

040 

6 

88 

1 

270 

37 

08 

1 

500 

57 

06 

1 

045 

9 

68 

1 

275 

37 

60 

1 

505 

57 

44 

1 

050 

8 

48 

1 

280 

38 

10 

1 

510 

57 

81 

1 

055 

9 

28 

1 

285 

38 

60 

1 

515 

58 

17 

1 

060 

10 

06 

1 

290 

39 

10 

1 

520 

58 

54 

1 

065 

10 

83 

1 

295 

39 

60 

1 

525 

58 

91 

1 

070 

11 

58 

1 

300 

40 

10 

1 

530 

59 

28 

1 

075 

12 

33 

1 

305 

40 

69 

1 

535 

59 

66 

1 

080 

13 

08 

1 

310 

41 

08 

1 

540 

60 

04 

1 

085 

13 

83 

1 

315 

41 

66 

1 

545 

60 

41 

1 

090 

14 

56 

1 

320 

42 

03 

1 

550 

60 

78 

1 

095 

15 

28 

1 

325 

42 

49 

1 

555 

61 

15 

1 

100 

16 

00 

1 

330 

42 

97 

1 

560 

61 

52 

1 

105 

16 

72 

1 

335 

43 

43 

1 

565 

6L89 

1 

no 

17 

45 

1 

340 

43 

89 

1 

570 

62 

26 

1 

115 

18 

16 

1 

345 

44 

35 

1 

575 

62 

63 

1 

120 

18 

88 

1 

350 

44 

81 

1 

580 

63 

00 

1 

125 

19 

57 

1 

355 

45 

26 

1 

585 

63 

37 

1 

130 

20 

26 

1 

360 

45 

71 

1 

590 

63 

74 

1 

135 

20 

95 

1 

365 

46 

16 

1 

595 

64 

12 

1 

140 

21 

64 

1 

370 

46 

61 

1 

600 

64 

50 

1 

145 

22 

32 

1 

375 

47 

05 

1 

605 

64 

88 

1 

150 

22 

99 

1 

380 

47 

49 

1 

610 

65 

26 

1 

155 

23 

65 

1 

385 

47 

93 

1 

615 

65 

63 

1 

160 

24 

30 

1 

390 

48 

37 

1 

620 

66 

01 

1 

165 

24 

94 

1 

395 

48 

80 

1 

625 

66 

39 

1 

170 

25 

57 

1 

400 

49 

23 

1 

630 

66 

76 

1 

175 

26 

20 

1 

405 

49 

68 

1 

635 

67 

13 

1 

180 

26 

82 

1 

410 

50 

10 

1 

640 

67 

51 

1 

185 

27 

44 

1 

415 

50 

51 

1 

645 

67 

89 

1 

190 

28 

05 

1 

420 

50 

91 

1 

650 

68 

26 

1 

195 

28 

66 

1 

425 

51 

31 

1 

655 

68 

64 

1 

200 

29 

26 

1 

430 

51 

71 

1 

660 

69 

02 

1 

205 

29 

86 

1 

435 

52 

11 

1 

655 

69 

40 

1 

210 

30 

45 

1 

440 

52 

51 

1 

670 

69 

77 

1 

215 

31 

04 

1 

445 

52 

91 

1 

675 

70 

15 

1 

220 

31 

61 

1 

450 

53 

31 





1 

225 

32 

18 

1 

455 

53 

71 





1 

230 

32 

74 

1 

460 

54 

11 






(Emster, Z anorg 1907, 62 278 ) 
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PERCHLORATES 


Sp gr of HC 104 +Aq 


5 HG 104 

Sp gr 
at 15®/4® 

Sp gr 
at 30®/4 

Sp gr 
at 50®/4° 

11 14 

1 0670 


1 0507 

35 63 

1 2569 

1 2451 

1 2292 

55 63 

1 4807 

1 4637 

1 4421 

69 81 

1 6708 


1 6284 


(Emster, Z anorg 1907, 62 279 ) 


Sp gr of HC 104 H-Aq 



Sp 

gr 


% hvwt 
HCIO 4 in 





corrected 

uncorrected 





the liqmd 

20® 

50® 

20® 

50® 

7676 

1 7098 

1 7716 

1 7312 

100 

7817 

1 7259 

1 7858 

1 7475 

98 62 

8059 

1 7531 

1 8100 

1 7751 

94 67 


1 7690 


1 7912 

90 80 


1 7756 


1 7979 

84 81 


1 7619 


1 7840 

81 07 

7386 

1 7023 

1 7425 

1 7237 

75 59 

6471 

1 6110 

1 6508 

1 6311 

68 42 

5353 

1 5007 

1 5386 

1 5194 

60 38 

4078 

1 3779 

1 4108 

1 3949 

50 51 

2901 

1 2649 

1 2927 

1 2804 

39 73 

1778 

1 1574 

1 1800 

1 1715 

27 07 


(v Wyk, Z anorg 1905, 48 45 ) 


pt of HC 104 +Aq at atmospheric pressure 


jbywt HCIO 4 
in the hqmd 

%bywt HCIO 4 
in the vapor 

Initial bpt 

72 4 

72 4 

203° 

70 06 

40 11 

198 7 

65 2 

6 06 

181 2 

61 2 

0 9 

162 3 

56 65 


148 0 

50 67 


132 4 

38 90 


114 8 

24 23 


105 8 

0 0 

0 0 

100 


(v Wyk, Z anorg 1905, 48 33 ) 


pt of HC 104 + 4 q at 18 mm pressure 


^ by wt HCIO 4 in the 
liquid 

Bpt 

100 

16 0° 

94 8 

24 8 

92 0 

35 

84 8 

70 

79 8 

92 

70 6 

107 


(v Wyk, Z anorg 1905, 48 36 ) 


and boils at 200° (Serullas) , has 1 72-1 82 
sp gr and boils at 200° (Nativelle, J pr 26 
405) 

Sol m alcohol with decomp , often explo- 
sive 


+2J^20 (v Wyck ) 
+ 3 H 2 O (v Wyck ) 
-i-3J^H20 (v Wyck) 


Perchlorates 

All perchlorates are sol m H2O, KCIO4, 
RbC 104 , and CSCIO 4 somewhat difficultly 
They are all deliquescent, and sol m alcohol, 
exceptmg NH4CIO4, KCIO4, Pb (€ 104 ) 2 , and 
Hg 2 (C 104)2 (Serullas, A ch (2) 46 296 ) 


Aluminum perchlorate, A 1 (C 104 ) 3 + 6 H 20 
Very deliquescent (Wemland, Z anorg 
1913, 84 370 ) 


Aluminum sodium perchlorate, AlNa(C 104)4 
+I2H2O 

SI hygroscopic (Wemland, Z anorg 1913, 
84 370) 

Sol m acetone (Naumann, B 1904, 37 
4328) 


Ammomum perchlorate, NH4CIO4 
Permanent Sol m 5 pts H2O, somewhat 
sol in alcohol (Mitscherlich, Pogg 26 300 ) 


Solubihty of NH4CIO4 m H2O at t° 


t® 

G per 1 solution 

Sp gr 

0 

115 63 

1 059 

20 

208 45 

1 098 

40 

305 77 

1 128 

60 

390 50 

1 158 

80 

481 86 

1 193 

100 

570 06 

1 216 

107 

591 15 

1 221 


(Carlson, Festsk Stockholm 1911 262 ) 


100 g H 2 O dissolve 18 5 g NH4CIO4 
(Hofmann, Hobald and Quoos, A 1912, 386 
304) 

100 g sat solution m H 2 O contain 1 735 
(17 35?) g NH4CIO4 at 14 2° (Thin and 
Gumming, Chem Soc 1915, 107 361 ) 

Insol in cone HC 104 -fAq 
100 g sat solution in 98 8% ethyl alcohol 
contam 1 96 g NH 4 CIO 4 at 25 2° (Tlan 
and Cummmg ) 

Sol m acetone Eidmann, C C 1899, II 
1014) 


-hH20 Deliquescent (Roscoe, A 121 

6) 

-I- 2 H 2 O HC 104 4-2H20 has 1 65 sp gr 


Banum perchlorate, Ba(C 104 ) 2 + 4 H 20 
Dehquescent Easily sol in H 2 O and 
alcohol 


PERCHLORATE, HYDRAZINE 
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' 4 - 3 H 2 O Solubility of Ba(C 104 ) 2 + 3 H 20 in 
H 2 O at t° 


t® 

G per 100 g H 2 O 

Sp gr 

0 

206 

1 782 

20 

289 

1 912 

40 

358 

2 009 

60 

432 

2 070 

80 

497 

2 114 

100 

564 

2 155 

120 

645 

2 195 

140 

758 

2 230 


(Carlson, Festsk Stockholm, 1911 262 ) 


Bismuth perchlorate, (Bi 0 )C 104 

Insol in H 2 O Easily sol m HCl or HNOg 
•H-Aq, less easily in H 2 S 04 +Aq (Muir, C N 
33 15) 

Oadmium perchlorate, Cd(C 104)2 

Very deliquescent Sol in H 2 O and al- 
cohol (Serullas, A ch 46 305 ) 

+ 4 H 2 O (Salvadori, C C 1912, II 414 ) 
+6H2O (S ) 

Cadmium perchlorate ammonia, Cd(C 104 ) 2 , 
6NH3 

0 d(C 104 ) 2 , 4 NH 3 (Salvadori, C C 1912, 
II 414) 

Csesium perchlorate, CSCIO 4 


Very si sol in H 2 O (Retgers, Z phys Ch 
8. 17) 

Solubility in H 2 O 100 g H 2 O dissolve at 


8 5° 

14® 

33 7® 

42® 

50® 

0 91 

1 19 

2 99 

4 09 

5 47 g CSC 104 , 

60® 

70° 

84° 

99® 


T 30 

9 79 

16 51 

28 57 i 

g CSC 104 


(Calzolaii, A(c Sc Med Ferrara, 1911, 86 
150) 


Solubility in H 2 O at t® 


Cobaltous perchlorate, Co(C104)2+9H20 


Solubihty in H 2 O at t° 


t® 

G anliydroiis salt 
m 100 cem 

Sp gr of sat 
solution at t /4® 

—30 7 

83 14 


—21 3 

90 57 


0 

100 13 

1 5639 

+ 75 

101 92 

1 5658 

18 

103 80 

1 5670 

26 

113 45 

1 5811 

45 

115 10 

1 5878 


(Golblum and Terhkowsky, Bull Soc 1812, 
(4) 11 146 ) 


-h6H20 (Salvadori, Gazz ch it 1912, 
42 (1) 458 ) 

Cobalt perchlorate ammoma, Co(C 104)2 

6NH8 

Co(C104)2, SNHa 

Co(C 104 ) 2 , 4 NH 3 , and -I- 2 H 2 O 
Co(C 104 ) 2 , 3NHs, and + 3 H 2 O 
Co(C 104 ) 2 , 3NH8+2H O 
(Salvadori, Gazz ch it 1912, 42 (1) 458 ) 

Cupnc perchlorate, basic, Cu(C 104 ) 2 , Cu(OH )2 
Ppt (Salvadori, C C 1912, II 414 ) 

Cupnc perchlorate, Cu(C 104)2 
Deliquescent Sol in H 2 O and alcohol 
(Serullas, A ch 46 306 ) 

-I- 4 H 2 O (Salvadori, C C 1912, II 414 ) 

Cupnc perchlorate ammoma, Cu ( 0104 ) 2 , 
4NH3+2H2O 

Not deliquescent Sol m NH 40 H-|-Aq 
(Roscoe, A 121 346) 

CU(C104)2, NH 3 +H 2 O 
Cu(C104)2, 2 CUO+ 2 H 2 O, NH, 

Cu(C 104 ) 2 , 2 CuO+ 2 H O, 2 NHa 
CU(C104)2, Cu(0H)2+2H20, 6 NH 3 
Cu(C104)2, Cu(OH)2+2H 0, 4NH, 


t 

C p( r 100 H e) 

Sp fer 

5 

0 97 

1 007 

25 

2 05 

1 010 

80 

17 05 

1 084 


(Carlson, I cstsk Stockholm, 1911 262 ) 


Calcium perchlorate, Ca(C 104)2 

Very deliquescent Very sol in H 2 O and 
alcohol (SerulUb, A ch 46 304 ) 


Cerous perchlorate, Ce(C 104 ) 3 + 8 H 20 
Very deliquescent (John ) 

CHromic perchlorate, Cr(C 104 ) 3 +' 6 H 20 

Very hygroscopic (Weinland, Z anorg 
X913, 84 371 ) 

-I- 9 H 2 O Can be cryst from H 2 O (Wem- 
land ) 


(Salvadori, C C 1912, II 414 ) 

Didymium perchlorate, Di(Cl 04 ) 4 + 9 H 2 () 
Very deliquescent Veiy sol in HO inel 
alcohol (Ckve ) 

Erbium perchlorate, Ir(C 104 ) 3 H-ffl O 
Very deliquescent 

Glucmum perchlorate, G 1 (C 104 ) 2 + 4 H 2 () 

Very deliquese ent, and sol in H 2 O (Attei- 
berg ) 

Hydrazme perchlorate, (NiH 4 )(HCl 04 ) + 
3 H 2 O 

1 1 of sat solution in H 2 O contains 417 2 
at 18®, sp gr =1 264, 669 g at 35®, sp gr 
1 391 (Carlson, Festsk Stockholm, 1911 
262) 


II ^ 
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PERCHLOBATE, INDIUM 


Indium perchlorate, In(C104)3+8H20 

Deliquescent H2O solution decomp at 
40° with separation of basic salt Sol m 
H2O and easily forms sat solutions Sol in 
abs alcohol, but much less sol m ether 
(Mathers, J Am Chem Soc 1908, 30 212 ) 

lodme perchlorate, I(C104)3+2H20 

Decomp by H2O Indifferent toward or- 
gamc solvents (Fichter, Z anorg 1915, 91 
135) 

Iron (ferrous) perchlorate, Fe (0104)2 

Tolerably permanent, sol in F2O (Serul- 
las, A ch 46 335) 

Iron (feme) perchlorate, Fe(C104)8 
Sol m H2O (Serullas ) 

Iron (feme) sodium perchlorate, 
[Fe(C104)4]Na+6H20 
Hydroscopic Can be cryst from H2O 
(Wmland, Z anorg 1913, 84 366 ) 

Lanthanum perchlorate. La (0104)3 H-9H20 
Extremely deliquescent Sol in H2O and : 
absolute alcohol (Cleve ) 

Lead ^pgrchlorate, basic, 2PbO, CI2O7+ 

Decomp by H2O into an msol more basic 
salt, and sol Pb (0104)2 (Marignac ) 

Lead perchlorate, Pb(C104)2+3H20 

Permanent, extremely easily sol m H2O 
(Roscoe, A 121 356 ) 

Sol in about 1 pt H2O (Serullas ) 

Lithium perchlorate, L1CIO4 

Dehquescent Sol in H2O and alcohol 
(Serullas ) 

+3H2O (Wyrouboff, Zeit Kryst 10 626 ) 

Magnesium perchlorate, Mg(C104)2 
Dehquescent, and sol in HjO and alcohol 
(Serullas ) 

+6H2O (Weinland, Z anorg 1913, 84 
372) 

Manganous perchlorate, Mn(C104)2 
Very deliquescent Sol in H2O and al- 
cohol (Serullas, A ch 46 335 ) 

+6H2O Sol in 0 342 pts H2O (Salvadori, 
0 0 1912,11 414) 

Manganous perchlorate ammonia, Mn (0104)2, 
SNHsH-HaO 

Sol in HCl msol in HNO3 (Salvadon, 
0 0 1912,11 414) 

Mercurous perchlorate, (HgC104)2+4H20 
Very sol m H2O Gradually decomp by 


H2O Decomp by alcohol (Chikashig4, 

Chem Soc 1895, 67 1016 ) 

+6H2O Very deliquescent (Roscoe, A 

121 356) 

Permanent (Serullas ) 

Mercmic perchlorate, basic, HgO, 2Hg(0104)2 
Anhydrous Ppt Insol in either HCl or 
HNO 3 Deconm and dissolved by a mixture 
of the two (Chikashig6, Ohem Soc 1906, 
87 824) 

+I2H2O Verj sol inH20 (Ohikashig4 ) 

2HgO, Hg(0104)2 

a-salt Decomp by H2O Sol in acids 
(Ohikashag4, Ohem Soc 1895, 67 1015 ) 
salt Insol in H2O, msol m HCl or 
HlSrOs (Chikashig^, Chem Soc 1905, 87 
825) 

Mercuric perchlorate, Hg(C104)2 
Very deliquescent Sol in H2O, si sol 
with decomp m alcohol (Serullas, A ch 
34 243) 

+6H2O Very hygroscopic Very sol in 
H2O Slowly decomp by H2O, more easily 
by alcohol (Chikashig^, Chem Soc 1895, 
67 1014) 

Mercunc perchlorate bromide, HgC104Br 
Decomp by H2O (Borelli, Gazz ch it 
1908, 38 (2) 421 ) 

Mercuric perchlorate cyanide, Hg(C104)2, 
Hg(CN)2 

Very sol in H2O Sol in alcohol (Borelli ) 

Mercunc perchlorate iodide, Hg(C104)I 
Deliquescent Decomp by H2O Sol m 
much alcohol Decomp by HNOs Com- 
pletely sol m KI or KCN -fAq (Borelli ) 

Mercunc perchlorate sulphocyanide, 
Hg(C104)2, Hg(SCN )2 
Insol m H2O and cone acids Sol in aqua 
regia (Borelh ) 

4-6H20 (Salvador!, 0 0 1912, II 414 ) 

Nickel perchlorate, Ni(C104) 

Deliquescent easily sol in ahohol ind 
H2O (Groth, Pogg 133 226 ) 


Solubility in H O it t° 



C aiih\(lr(jus 
salt in 100 f ( III 

h|) of Ihc 

sut solution 

—30 7 

89 98 


—21 3 

92 4S 


0 

104 55 

1 572() 

+7 5 

106 76 

1 5755 

18 

110 05 

1 5760 

26 

112 15 

1 5841 

45 

118 60 

1 5936 


(Golblum and Terlikowsky, Bull Soc 1912, 
(4) 11 147 ) 
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+5H2O (Golblum and Terlikowsky ) 

^ +6H2O (Salvador!, C C 1912, II 414 ) 
-f9H20 (Golblum and Terbkowsky) 

Nickel perchlorate, ammoma, Ni(C104)2, 
6NH8 

Ppt (Salvador! ) 

Nitrosyl perchlorate, NO O CIO8+H2O 
Ppt , si hydroscopic, decomp by H2O 
(Hofmann, B 1909, 42 2032 ) 

Platmum perchlorate, Pt6C109+15H20 
Insol in H2O (Prost, Bull Soc (2) 46 
156) 

Potassium perchlorate, KCIO4 

Sol m 67 9 pts H 2 O at 21 3° (Longuimne A 121 
123) in 66 pts H 2 O at 15 (Serullaa A ch (2) 46 297) 
m 88 pts H 2 O at 10° in 55 pts H 2 O at 100° (Hutstein 
J B 1861 331) 

Solubility m H2O 

1 pt KCIO4 dissolves m 142 9 pts H2O at 
6®, and solution has sp gr ==1 0005, m 52 5 
pts H2O at 25®, and solution has sp gr = 
1 0123, m 15 5 pts H2O at 50®, and solution 
has sp gr =1 0181, m 5 04 pts H2O at 100®, 
and solution has sp gr = 1 0660 (Muir, C 
N 33 15) 

1 1 H2O dissolves 78 07 miUimols KCIO4 
at 10®, 120 4 millimols at 20®, 179 9 milh- 
mols at 30® (Noyes and Sammet, Z phys 
Ch 1903, 43 538 ) ^ ^ 

1 1 H2O dissolves 0 1475 mol KCIO4 at 
25° (Rothmund, Z phys Ch 1909, 69 539 ) 


tains 2 085 g KCIO4 at 25 2® (Thm and Cum^ 
mmg, Chem Soc 1915, 107 361 ) 
m04 is sol m 22 C pts H.O at ordt^p , 
and 4 00 pts at 100®, m 29 6 pts NH4OH-}- 
Aq (cone ) at ord temp , m 30 4 pts NH4OH 
+Aq (1 vol cone +3 vols H2O) at ord 
temp , m 22 4 pts HNOs+Aq (1 vol cone -j- 
5 vols H2O) at ord temp , and 5 W pts at 
100®, m 30 4 pts HCl+Aq (1 vol cone + 
4 vols H2O) at ord temp , 45 2 pts HC2H3O2 
+Aq (1 vol commercial acid+1 vm H2O) 
at ord temp , m 24 4 pts NH4C2Hi02+Aq 
(dll HCsHsOs+dil NH40H+Aq) at ord 
temp, and 6 00 pts at 100°, m 25 6 pts 
NHiCl+Aq (1 pt NHiCH- 10 pts HjO) at 
ord temp , and 6 00 pts at 100 , m 16 0 pts 
NH4N08+Aq (1 pt NH4NO3+IO pts H2O) 
at ord temp , and 4 00 pts at IW , ^25 6 
pts NaC2H802+Aq (cone HC2lia02+ 
Na2C08+4 vols H2O) at ord temp , and 
7 00 pts at 100°, in 29 2 pts CuCC2Hs02)2+ 
Aq (Stolba, Z anal 2 390) at ord temp , 
and 7 00 pts at 100°, m 27 2 pts cane sugar 
(1 pt +10 pts H2O) at ord temp , in 36 8 
pts grape sugar (1 pt +10 pts ^ ord 

I temp (Approximate) (Pearson, Zeit Chem 
1869 662) 


Solubihty of ICCIO 4 

m HClOi at 25 2° 

Normality of HCIO4 

% KCIO4 

0 01 

1 999 

0 10 

1 485 

1 00 

0 527 


(Thm and Cummmg, Chem Soc 1915, 107 

'• oat ^ 


Solubility in H^O at t° 


t° 

C KCK)4 
in 100 g 

H 0 

t° 

G KCIO 4 
in 100 g 

H 0 

0 

0 70 

50 

6 45 

10 

1 14 

70 

12 3 

15 

20 5 

1 54 

1 90 

99 

22 2 


(Calzoliii, Acf Sci Mod Icrrara, 1911, 86 
150 ) 


(Carlson, f estsk Stockholm, 1911 262 ) 

1 1 H2O dissolves 0 1481 equivalents 
KCIO 4 at 25® (Noyes and Boggs, J Am 
Chem Soc 1911,33 1652)^,^ -p-n.nn 

100 cc of sat solution of KCIO4 in H20con- 


Solubility in KCl +Aq at 25° 


t 

( p( r lOOk H 0 

bp gr 

0 

0 70 

1 007 

20 

1 80 

1 oil 

40 

4 81 

1 022 

60 

8 71 

1 033 

80 

14 78 

1 063 

100 

20 98 

1 067 


Concentration of KCl 
Equivalents per litre 

Solubiliti of KCIO4 
Equivalents per litre 

0 04973 

0 09933 

0 1282 

0 1123 

(Noyes and Boggs, J Am Chem Soc 1911, 
33 1652 ) 

Solubility in K S04-f-^q at 25° 

(Concentration of K SO 4 
Equivalents per litre 

SolubllltN of KCIO4 
Ecluu alt nts per litre 

0 0497C 

0 09922 

0 1315 

0 1181 


(No\ Ob and Boggs ) 

Very si sol m abs alcohol, and mso\ if 
alcohol contains tiace of 
coe ) Insol m alcohol of 0 835 sp gr (Schlos- 

in 6400 ^ptV 97 2% alcohol, in 50^ 
+ Qp; alcohol in 2500-3000 pts 90 /o 
^"^ohofm^toOO pts alcohol-ether (2 pts 
97% alcohol ipt ether) Practically msol 
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m an alcoholic solution of HCIO4 (Wenze^ 
Z angew Ch 1891 691 ) 


Solubihty of KCIO4 in ethyl alcohol +Aq at 
25 2° 


Vol % alcohol 

G KCIO4 

sol iiL 100 g alcohol 

51 2 


93 5 

0 051 

98 8 

0 019 


(Thin and Gumming, Chem Soc 1915, 107 
361) 


Solubihty in orgamc comi 

ids 4-Aq at 25° 

Solvent 

Mol KCIO 4 sol m 

1 litre 

0 5-N methyl alcohol 

0 1402 

“ ethyl alcohol 

0 1356 

“ propyl alcohol 

0 1343 

“ tert amyl alcohol 

0 1279 

'' acetone 

0 1451 

“ ether 

0 1336 

“ glycol 

0 1416 

“ glycerme 

0 1404 

“ urea 

0 1510 

“ ammoma 

0 1474 

diethvlamme 

0 1342 

pyridine 

0 1410 

“ urethane 

0 1400 

formamide 

0 1539 

acetamide 

0 1447 

acetic acid 

0 1462 

phenol 

0 1362 

methylal 

0 1400 

methyl acetate 

0 1429 


fRothmund, Z phys Ch 1909, 69 639 ) 


Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

Potassium rubidium perchlorate, 
KRb2(C104)3 

15 5 g are contained in 1 1 solution sat 
at 20°, sp gr = 1 013 (Carlson ) 

Rubidium perchlorate, RbC104 

Sol in 92 1 pts H2O at 21 3° (Longuinine, 
A 121 123) 

1 pt sol in 92 1 pts H2O at 21° as com- 
pp<red with 1 pt KGIO4 sol in 67 9 pts H2O 
at 21° (Erdmann, Arch Pharm 1894, 232 
23) 


Solubility m H2O at t° 


t® 

G RbC104 
m 100 g 
H 2 O 

t 

G RbC104 
in 100 g 

H 2 O 

0 

2 46 

42 2 

14 94 

8 

3 50 

50 

19 40 

19 8 

6 28 

77 

41 65 

30 

9 53 

99 

76 5 


(Calzolan, Acc Sci Med Ferrara, 1911, 86 
150) 


Solubility in H2O at t® 


t‘> 

G m 100 g H 2 O 

Sp gr 

0 

1 10 

1 007 

20 

1 56 

1 010 

40 

3 26 

1 017 

60 

6 27 

1 028 

80 

11 04 

1 050 

100 

15 75 

1 070 


(Carlson, Festsk Stockholm, 1911 262 ) 


Scandium perchlorate 

(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 

Silver perchlorate, AgC104 
Dehquescenfc Sol m H2O and alcohol 
(Serullas, A ch 46 307 ) 

Sodium perchlorate, NaC104 
Dehquescent, and very sol m H2O and 
alcohol (Serullas ) 

Not deliquescent (Potihtzin, J russ Soc 
1889,1 258) 


Solubihty in H2O at t° 


t® 

G in 1 1 of 
solution 

Sp gr 

15 

1076 

1 666 

50 

1234 

1 731 

143 

1414 

1 789 


(Carlson, Festsk Stockholm, 1911 262 ) 


-I-H2O Not deliquescent (Potihtzin ) 

Strontium perchlorate, Sr(C104)i 
Very dehquescent Sol in H2O and al- 
cohol (Serullas, A ch 46 304 ) 

Terbium perchlorate 

Very sol in H2O and in alcohol (Potratz, 
C N 1905, 92 3 ) 

Thallous perchlorate, TICIO4 

1 pt salt dissolves in 10 pts H2O at 15°, 
and 0 6 pt at 100° (Roscoe, Chem Soc (2) 
4 504) 


Solubihty in H2O at t° 


t® 

G per 100 g H 3 O 

Sp gr 

0 

6 00 

1 060 

10 

8 04 

1 075 

30 

19 72 

1 146 

50 

39 62 

1 251 

70 

65 32 

1 430 

80 

81 49 

1 520 


(Carlson, Festsk Stockholm 1911 262 ) 


SI sol in alcohol (Roscoe ) 
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Thallic perchlorate, T 1 (C 104 ) 3 + 6 H 20 
Very hydroscopic, sol m H 2 O Decomp 
in moist air (Gewecke, Z anorg 1912, 76 
274 ) 

Uranyl perchlorate, (UO 2 ) ( 0104 ) 2 + 4 H 2 O 
(Salvadori, Ch Z 1912, 36 513 ) 

+ 6 H 2 O (Salvadori ) 

Yttriim perchlorate, Y(C 104 ) 3 + 8 H 20 
Very dehquescent Sol in H 2 O and alcohol 
(Cleve ) 

Zinc perchlorate, Zn(C 104)2 
Dehquescent Sol m H 2 O and alcohol 
(Senillas, A ch 46 302 ) 

H- 4 H 20 , and 6 H 2 O (Salvadori, C C 
1912, II 414 ) 


Magnesium perchTomate, 3VIp;OiiOrt 

(Byers and Reid ) 

Potassium perchromate, KsCrOn 
SI sol in cold H 2 O Decornp 
HjS 04 Insol m pure V.nfHiti 

ether Decomp by u isKf 

mg more than 50% H 2 O fWohlA«, » 

Sol in H 2 O at 0“ 

comp (Riesenfeld and R-utsch, H 1 ■ 

3948) 

KsCraOg Sol in H 2 O 
air (Byers and Reid, Ara 
505) 


i OlK 

pur 


Dtcomp ;n lj> 

Ch J 83 


KCrOfi, H 2 O 2 or KHaCrOT Sjd 
I 2 O, decomp when warmc cl 


in ic * 

4 vmltiMlv 


( fdi 


Zmc perchlorate, ammonia, Zn (€ 104 ) 2 , 4 NH 3 
Ppt (Salvadori, C C 1912, II 414 ) 
Zn(C 104 ) 2 , GNHs (Ephraim, B 1915, 48 
643 ) 

Perchromic acid 

Sol in ethyl acetate and valerate, in 
amyl chloride, formate, acetate, butyrate, 
and valerate (All give blue solutions ) 

Insol in CS 2 , CflHe, CHCI3, CCI4, CeHgNHa, 
C 6 H 6 NO 2 and toluene (Grosvenor, J Am 
Chem Soc 1895, 17 41-43 ) 

H 8 Cr 08 + 2 H 20 Decomp above — 30° 
(Riesenfeld, B 1914, 47 552 ) 

Ammonium perchromate, fNH 4 ) 3 Cr 08 

Very unstable SI sol m cold H 2 O De- 
comp by cone H 2 SO 4 Insol m pure al- 
cohol and pure ether Decomo by boiling 
alcohol containing more than 50% H 2 O 
(Wohlers, B 1905, 38 188b ) 

Cr 04 , 3 NH 3 Sol m 10% NH 40 H-j-Aq, 
sol m H 2 () with decomp , insol in other 
solvents (Wiedo B 1897, 30 2181 ) 
NH4Cr06, H 2 O 2 Decomp in the air 
Sol m ice cold H 2 O, decomp when warmed 
Insol in alcohol, ethu, ligroin and CHCI 3 
(Wiede, B 1898, 31 518 ) 

Amm onium hydrogen perchromate, 

CrO^rO O NH4)(()0H) 

Sol m HjO with decomp Difficultly sol 
in cold abs alcohol (Hofmann, B 1904, 37 
3406) 

Barium perchromate, BiCr Os 

(Byers and lie id, Am Ch J 1904, 32 513 ) 


% MIU 

I tlu I 


Sodium perchromate, N asCi Os 
SI sol in cold H 2 O Dccornp 
H 2 SO 4 Insol in pure alcohol an<i ptir« 
Decomp by boilmg with ale ^ ^^^^^i*******^,?^***** 
than50%H2O (Wohlers, B lUO >, 38 
Na 6 Cr 20 i 6 + 28 H 2 O Efflor( h( < at M no! 
m cold, easily in hot with 

Notdecomp byNaOH-J-Aq (IIaUHN< 1 ituiuu 
J pr (2) 48 70 ) ^ , 

Na 2 Cr 208 (Byers and Krid, Via < n I 
1904, 32 511 ) 


Perchloroplatinocyanliydric acid, 

H2Pt(CN)4Cl2+4H„(> 

Verv sol m H 2 O induhobol 


Ammomum perchloroplatmocyanaU*, 

(NF 4 ) 2 Pt(CN) 4 Cl +211 0 
Sol m H 2 O 

Barium , BaPt(CN) 4 ( 1 -| < > 

Very sol in H O 

Calcium , 1 

Sol mH 20 

Magnesium— — MgPl (CN ) j( I ]/!!<» 
Sol in H O 

Manganous — — , MnPt(( N ) ,( 1 \ iH ( » 

Sol in H 2 O and ikohol 

Potassium , K Ptf( N) 4 ( I 1 JII < ► 

Very efflorcscdil, in<l sol m 11 M u 

alcohol 


Calcium perchromate, CaCr 208 
Verv sol in H 2 O (Mylius B 1900, 33 
3689, Byers and Reid, Am Ch J 1904, 32 
513) 

Lithium perchromate, Li 2 Cr 208 

(Byers and Reid, Am Ch J 1904, 32 511 ) 


Percolumbic acid, HCb ()4 + //H ( > 
Insol in H 2 O Sol with <l( < ornp ni 
H 2 SO 4 (Melikoff, Z anorj*: isqa 20 


\ on 

\ i 


Caesium percolumbate, Cs^Cht )s 

Ppt (E P Smith, T Arn 
1908, 30 1658 ) 


h< rit Si t 
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Csesitun magnesixmx percolumbate, 
MgCsCbOs+SHaO 

Sol m H 2 O without decomp (E F 

Smith ) 

Calcium potassium uercolumbate, 
CaKCb08+4Hr20 

Dijficulbly sol m H 2 O (E F Smith ) 

Calcium sodium percolumbate,CaNaCb08+ 
4 H 2 O 

Difficultly sol in H 2 O (E F Smith ) 

Magnesium potassium percolumbate, 
MgKCbOs+THaO 

Sol in H 2 O without decomp (E F 

Smith ) 

Magnesium rubidium percolumbate, 
MgRbCb08+73^H20 
Sol m H 2 O without decomp (E F Smith) 

Magnesium sodium percolumbate, 
MgNaCb 08 + 8 H 20 

Sol m H 2 O without decomp (E F Snaith ) 

Potassium percolumbate, KsCbOg 
Sol m H 2 O Ppt from aq solution by 

^1? TT* ) 

Sol With decomp m 
ol Sol m KOH+H 2 O 2 
anorg 1899, 20 342 ) 

jvaDidium percolumbate, RbsCbOs 
Sol in H 2 O Insol in alcohol (E F 

Smith ) 

Sodium percolumbate, NasCbOs 
Sol in H 2 O Insol in alcohol (E F 

Smifch ) 

Perfemcyanhydnc acid 

Potassium perfemcyanide, K 2 Fe(CN )6 4' 
H2O (?) 

Very hygroscopic, and sol in H 2 O Nearly 
insol m absolute alcohol Decomp by hot 
H 2 O (Skraup, A 189 368) 

Penodic acid, HsIOa 
Deliquescent in moist air, very sol in H 2 O 
(Bengieser, A 17 254 ) 

Rather easily sol m alcohol and ether 
(Bengieser ) 

Rather easily sol m alcohol, less in ether 
TLangtoch ) 

SI sol m alcohol, still less in ethei (Lang- 
lois, J pr 66 36 ) 

Sp gr of HsIOe+Aq 

H6I06 4- 20H20 = 1 4008 
H6I06+ 40H20 = 1 2165 
H6I06+ 80H20 = 1 1121 
HfilOfi+ieOHaO^l 0570 
H6lO6+320H2O = l 0288 
(Thomsen, B 7 71 ) 


Penodates 

Most periodates are msol or si sol inH 20 , 
all are msol or verj si sol m alcohol, but 
they all dissolve m dil HNOa+Aq (Ben- 
gieser ) 

Alummum metopenodate, M(I04)3+3H20 
Stable in solution containing HNO 3 
(Eakle, C C 1896 II, 649 ) 

Ammomum wie^apenodate, NH 4 IO 4 
SI sol in H 0 Cryst with 3 H 2 O (Hire, B 
3 316), 2 H 2 O (Langlois, A ch (3) 34 257) 
Stable in solution containing free ammonia 
(Eakle, Zeit Kryst 1896, 26 258-88 ) 

100 pts H 2 O dissolve 2 7 pts NH 4 IO 4 at 
lO'", sp gr of sat solution at 1674° — 1 0178 
(Barker, Chem Soc 1908, 93 17 ) 

Ammomum dtmesopenodate, (NH 4 ) 4 l 209 + 
3 H 2 O 

Sol m H 2 O (Rammelsberg, Pogg 134 
379) 

Stable m solution contaimng free ammonia 
Two modifications (Eakle, Zeit Krvst 
1896, 26 558-88, C C 1896 II, 649 ) 

Ammomum lithium d^w^e50pe^odate, 
(NH4)2Ll2l20fi-|-7H20 
Sol m H 2 O (Ihre ) 

Ammomum magnesium mesopenodate, 
NH4MgI05+3H20 

Precipitate (Rammelsberg, Pogg 134 
510) 

Banum weiapenodate, Ba(I()4) 
j Known onlv in solution 

Banum d^mesoperlodate, BaiDOg 

SI sol m H 2 O, easily sol in dil HN08 + 
Aq (Rammelsberg, Pogg 134 591 ) 

Cryst also with SHiO, 5H O, uul 711 0 

Banum mesopenodate, Bi (lOa) +()H O 
(Ihre ) 

Banum or^/ioperiodate, B i^flOf) 

Insol in H 2 O Sol inllNO^+Xq (llam- 
melsb( rg ) 

Banum d^mei.o^Z^pe^odate, Ha5l40n + 'iH20 
Piecipitatc Sol in dil JfNOj+Aq 
(Rammdsbirg, Pogg 134 595) 

Banum periodate tungstate 
See Tungstopenodate, banum 

Csesium meiapenodate, CSIO4 
SI sol in cold H 2 O , readily sol m hot H O 
(Wells, 4m Ch J 1901, 26 279 ) 

2 15 pts are sol in 100 pts H 2 O at 15° 
Sp gr of the sat aq solution at 15°/4° = 

1 0166 (Barker, Chem Soc 1908, 93 17 ) 
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Cflesitm^emcUte hydrogen fluonde, 2 CsI 04 , 

Sol m 40-60% HF+Aq Decomp by 
H 2 O Efflorescent (Weinland, Z anorg 
1899, 22 263 ) 

Cadnuttm metopenodate, Cd(I 04)2 
Ppt (Rammelsberg, Pogg 134 516 ) 

Cadmium d^mesope^odate, Cd 2 l 209 + 9 H 20 
Insol in H^O (Rammelsberg ) 

Cadmium mesopenodate, Cd3(I06)2+5H20 
Ppt 

CdHIOs (Kimmins, Chem Soc 66 151 ) 

Cadmium d^per^odate, Cd4l20ii+3H20 
Insol in H 2 O (Rammelsberg ) 

Cadmium periodate, Cdiol603i+15H20 
Insol in H 2 O (Rammelsberg ) 

Calcium meiapenodate, Ca(I 04)2 
Sol in HsIOe+Aq and acids (Rammels- 
berg, Pogg 134 405 ) 

Calcium d^77^esope^odate, Ca 2 l 209 + 7 H 20 , 
and 9 H 2 O 

SI sol in H 2 O (Rammelsberg ) 

+3HoO (Langlois ) 

Calcium or^/ioperiodate, Ca 6 (IOG )2 
Insol m H 2 O Sol m HNOs-f Aq (Ram- 
melsberg, Pogg 44 577 ) 

Cobaltous periodate, 7CoO, 21207H-18H20 
Attacked by HCl, and sol on warming 
Slowly but oompletelv sol inNHOs (Lautsch, 
J pr 100 89) 

Could not be obtained by Rammelsberg 

Cupric dzmesoperiodate, C\i 2 l 209 +bH 20 
Decomp by II 2 G without dissolving 
(Rammelsberg ) 

Cupnc oW/ioperiodate, ( u HlGo 
Very sol m HNOj + \q ( Kimmins, Chem 
Soc 66 150 ) 

Cupnc dipenodate, C 114 I O 11 +H 2 O 

Insol m II 2 O, sol in dil HNOs+^q 
(Rammelsberg ) 

+7H2O (R ) 

Cupnc periodate, 5CuO, l 2 (^ 5 + 5 H 20 
Wholly insol m H 2 O (Rammelsberg, B 
1 73) 

Did 3 miium peroidate, 01202 ( 104)2 
Precipitate 

D 1 IO 6 + 4 H 2 O Ppt (Cleve, Bull Soc (2) 
43 362) 


Erbium periodate 
Sol in H 2 O (Hoglund ) 

Glucmum penodate, Gl3(106)2+11H20 
Decomp by H 2 O without dissolving Eas- 
ily sol in HN 03 +Aq 

-I-I 3 H 2 O Nearly insol in H 2 O (Atter- 
berg, B 7 474 ) 

Iron (ferrous) ori/mpenodate, Fe6(I06)2 
(Kimmins, Chem Soc 66 150 ) 

FeHsIOe (Kimmins ) 

Iron (feme) penodate, 2 Fe 203 , I 2 O 7 + 2 IH 2 O 
Ppt (Rammelsberg ) 

Iron (feme) dtw 2 esopenodate, FeHl 209 
Insol in dll HNOs+Aq (Kimmms, 
Chem Soc 66 149) 

Iron (feme) meiapenodate, Fe(I 04)3 

Lanthanum penodate, Lari 04 ) 8 + 2 H 20 
Precipitate (Cleve ) 

Lead meiapenodate, Pb ( 104)2 
Sol in HNOs+Aq (Kimmins ) 

Lead or^/iopenodate, PbsH 4 ( 100)2 
Sol in HNOs+Aq (Kimmins, Chem Soc 
65 149) 

Lead wesopenodate, Pbs(I06) + 2 H 2 O 

Insol in H 2 O or excess of periodic acid+ 
Aq Decomp by dil H 2 S 04 +Aq (Ben- 
gieser, A 17 254 ) 

Lithium periodate, 1 1 IO 4 
Difficultly sol in H 2 O (Rammelsberg, B 
1 132) 

Somewhat deliquescent 
+H 2 O, sol in H 2 O (Bukcr, Chem Soc 
1911, 99 132b ) 

Lithium diwesopenodate, L 14 I O 9 + 3 H 2 O 
Very si sol in H 2 O (Rammelsberg, Pogg 
134 187) 

Lithium o/^/ioperiodate, 1 lolOt 

H 2 O dissolves out a slight amount of 1 il 
Lisily sol in HNOs+Aq (Rammclsboig, 
Pogg 137 H3) 

Magnesium mefaperiodate, Mg(I 04 ) + 
IOH 2 O 

Easily sol in H 2 O (R xmmelsberg ) 

Magnesium d^perlodate, Mg4l20ii+6H20, oi 
9 H 2 O 

SI efflorescent Insol in H 2 O (Rammels- 
berg ) 
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Magnesium dtmeso^enodsde, Mg2l209+ 
3H2O 

(Rammelsberg, Pogg 134 499 ) 

-HI5H2O Insol m H2O Sol m periodic 
acid+Aq (Langlois ) 

Manganic periodate 
See Mangampenodic acid 

Mercurous dtpenodate, 5Hg20, I2O7, or 
4Hg20, l207=Hg8l20il 
Insol m H2O Easily sol in HNOs+Aq 
and m HCl+Aq (Lautsch, J pr 100 86 ) 

Mercunc pri^operiodate, Hgs (106)2 
Insol in H2O Easily sol m HCl SI sol 
in HNO3 (Lautsch ) 

Mercunc potassium penodate, lOHgO, 5K2O, 
6I2O7 

Insol m H2O Difficultly sol m warm 
HNO3 without decomp (Rammelsberg, 
Pogg 134 526) 

Nickel d^mesope^odate, N12I2O9 
(Kimmins, Chem Soc 56 151 ) 

Nickel Twesopenodate, Nis(I05)2 
(Kimmms ) 

TO- 7NiO, 4I2O7+63H2O 

0 Easily sol m HsIOe-f-Aq 
5, Pogg 134 514 ) 

Fotassium me^ape^odate, KIO4 

SI sol in H2O Sol in 290 pts cold H2O 
(Rammelsberg, Pogg 134 320 ) 

Almost insol inKOH+4q 
0 66 pt IS sol in 100 pts H2O at 13° Sp 
gr of the sat sol at 1374° = 1 0051 (Barker, 
Chem Soc 1908, 93 16 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790 ) 

Potassium wesopenodate, K3IO6-I-4H2O 
Deliquescent Easily sol m H2O (Ihre ) 

Potassium dimesopenodsde, K4I2O9+9H2O 
Sol in 9 7 pts cold H2O (Rammelsberg, 
Pogg 134 320) 

Sol in KOH+Aq 
+3H2O 

Potassium hydrogen d^7^^esoperlodate, 

K3HI2O9 

Less sol in H2O than KIO4 (Kimmms, 
Chem Soc 61 356 ) 

Potassium mangamc penodate 
See Manganipenodate, potassium 

Potassium zmc penodate, K2O, 4ZnO, 2I2O7 
+4H2O 

Ppt (Rammelsberg, Pogg 134 368 ) 


Potassium penodate tungstate 
See Timgstopenodate, potassium 

Rubidium penodate, RbI04 
0 65 pt IS sol in 100 pts H2O at 13° Sp 
gr of the sat aq solution at 13°/4° — 1 0052 
(Barker, Chem Soc 1908, 93 16 ) 

Samanum penodate, Sm(I06)+4H20 
Precipitate (Cleye ) 

Silver metapenodede, AgI04 
Decomp by cold H2O into Ag4lo09+3H20, 
and by warm H2O into Ag4l209 4-H 0 (Am- 
mermuller and Magnus, Pogg 28 516 ) 
-f-H20 Insol ppt (Kimmms ) 

Silver wesopenodate, AgsIOs 
(Fernlunds, J pr 100 99 ) 

Ag2HI06 Insol ppt (Kimmms, Chem 
Soc 61 358 ) 

Ppt by dll HNOs, sol m HNO3 (Rosen- 
heim, A 1899, 308 57 ) 

Silver d^mesope^odate, Ag4l209+H20, or 
3HO 

Insol ppt (Kimmms ) 

Decomp by boiling H2O into AgsIOe 
(Rammelsberg ) 

Silver orthopenodedej AgsIOc 
Sol m HNOs or NH40IH-Aq (Rammels- 
berg, Pogg 134 386 ) 

Sol m excess N’H40H+Aq, pptd by 
HNO3 (Rosenheim, A 1899 308 5b ) 
AgaH^IOe Insol ppt (Kimmms, Chem 
Soc 61 358) 

Ag2H3l06 As above (Kimmms) 

Sol m dll HNO3 (Rosenheim, A 1899, 
308 53) 

Silver dzpenodate, AggliOn 

SI sol in HNOj+Aq, msol in NH4()H + 
\q (Lautsch, J pr 100 75 ) 

Silver diwesodipenodate, Agml i( )i , 

HNOs+Aq dissolves out AgjO Insol m 
NH40H~|-Aq (I aiitsch ) 

Sodium mp(apenodate, N il( >4 
h asiJy sol m H^O 
-I-2H2O (I anglois ) 

-f-^H20 hffiore scent, sol in 12 pts H^O 
at Old temp (Ramme Isbeig, I pr 103 278 ) 

Sodium diwesopenodate, N 14I Oo-f- ilfiO 
Scarcely sol m fold, si sol m hot H2O 
(Magnus and Ammermuller, Pogg 28 514 ) 
Very sol m dil HNOs+Aq (Langlois) 

Sol in HC2H302+Aq with decomp 
(Bengieser, A 17 254 ) 

Insol in methyl aretate (Naumann, B 
1909,42 3790 ) 

+4H2O 
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Sodium mesopenodate, Na3l06+®/4H20 
Sol in HiO (Ihre ) 

+H20=Na3H3l06 Less sol m H2O than 
Na4T209 + 3H20( = Na2H3l06) (Kmnmns, 
Chem Soc 61 357 ) 


Sodium ori/iopenodate, NasIOe 
Na2H3l06 Correct composition for 

Na4l209+3H20 (Kimmins ) 

Na8H2l06 Correct composition for NasIOs 

-I-H2O (Kimmins ) 

Strontium weiapenodate, Sr(I04)2+6H20 
Sol in H2O 

Strontium d^?7?esopenodate, Sr2l209 
Decomp by H2O 
+3H2O 

Strontium wesopenodate, Sr3(I06)2 
Precipitate 

Strontium or^/iopenodate, Sr5(I06) 
(Rammelsberg, Pogg 44 577 ) 

Thallic periodate, STLOs, I2O7+3OH2O 
Insol in H2O Decomp bv alkahes 

(Rammelsberg, B 3 361 ) 

Thorium periodate 
Precipitate Sol in HNOa+Aq 

Uranous periodate 

Precipitate, which quickly decomjioses 

Ytterbium periodate, YbI06H-2H20 

Hydroscopic (Clcvc, Z anorg 1902 , 32 

136 ) 

Yttrium periodate, ¥2(10 ) +^11 0 
Verv slightly sol (C1(V() 

3 Y O3, 2l207+()H O Pucipitito fClcvi ) 

Zmc d^mesoperlodate, Zn2l2()j+hH O 
(Rammdsbei g, Pogg 134 SH ) 

Zmc penodate, ^ZnO, 2l207+7Il2() 

(Langlois ) 

Zmc d^pe^odate, Zn4l20ii+H20 
Easily sol m H2O, si acid with HNO3 

(Langlois, A ch ( 3 ) 34 257 ) 

Zmc d^?ncso^^^pe^odate, Zn8l40i9-|-14H20 (?) 
(Rammelsberg ) 


Zmc penodate, 9 ZnO, 2I2O7+I2H2O 
(Rammelsberg ) 

Penodoplatmocyanhydnc acid 

Banum penodoplatulocyanide, BaPt(CN)4l2 
+icH20 

Easily sol m H2O or alcohol (Holst, Bull 
Soc (2) 22 347 ) 

Potassium penodoplatmocyamde, 
K 2 Pt(CN) 4 l 2 

Permanent Easily sol in H2O or alcohol 

Pennangamc acid, HMn 04 

Known only m solution, which decomposes 
by evaporation or warming 

Permanganates 

All permanganates are sol in H2O, except- 
ing AgMn04, which is si sol 

Ammomum permanganate, NH4Mn04 
Sol m 12 6 pts H2O at 15 ° (Aschoff ) 

Sol m H2O with decomp (Christensen, 
Z anorg 1900 , 24 206 ) 

Banum permanganate, Ba(Mn04)2 
Sol inH20 

Cadmium permanganate, Cd(Mn04)2+8H20 
Stable (Klobb, Bull Soc 1894 , ( 3 ) 11 
607 ) 

Cadmium permanganate ammonia, 
Cd(Mn04)2, 4 NPI 3 

Sol m H O with d(comp (Klobb, Bull 
Soc ( 1)3 510 ) 

Caesium permanganate, CsMn04 
SI sol in cold, somewhat more easily sol 
inhotH20 (Muthmann, B 1893,26 1018 ) 
Solubility in H 0 

100 ( cm of the s it solution contain at 

1° 19 ° 50 ° 

0097 02i 125gCsMn04 

(PattCison, J Am Chem Soc 190 (), 28 
1715 ) 

Calcium permanganate, Ca(Mn04)2+5H20 
Deliquescent 

Cupnc permanganate 
Deliquescent 
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Cupj^^rman^anate ammonia, Cu(Mn04)2, 

Sol m H2O with slow decomp (Klobb, 
Bull Soc (3) 3 509 ) 


Didymnim permanganate, Di(Mn04)3+ 
2IH2O 

SI sol m H^O (Frerichs and Smith, A 
191 331) 

Has not been prepared (Cleve, B 11 912 ) 

Lanthanum permanganate, La(Mn04)8+ 
2IH2O 

^t (Frenchs and Smith, A 191 331 ) 
Has not been prepared (Cleve, B 11 910) 


Lead permanganate 

Sol mHNOs+Aq (Forchhammer ) 


Lithium permanganate, LiMn04+3H20 
So] m 1 4 pts H2O at lb° ( 4schoff ) 

Magnesium permanganate, Mg(Mn04)2 
r t . CCI4, CoHe, toluene, mtro 

n, ether and CS2 Sol in 
acetone, pyridine, and readily 
cetic acid Only pyridine and 
V V cicid are sufficiently stable to 
V* bhe salt to be of any practical use for 
oxidation purposes (Michael and Garner, 
Am Ch J 1906, 36 268 ) 

+6H2O Easily deliquescent 


Nickel permanganate ammonia, Ni(Mn04)2, 
4NH3 

Sol in H2O with decomp (Klobb, Bull 
Soc (3) 3 509 ) 


Potassium permanganate, KMn04 

Sol in 16 pts HiO at 15° (Mitscheilich ) 


Solubihty in 100 pts H >0 at t° 


t 

Pts KMnOi 

0 

2 83 

9 8 

4 31 

19 8 

6 34 

24 8 

7 59 

29 8 

9 03 

34 8 

10 67 

40 0 

12 56 

45 0 

14 58 

50 0 

16 89 

55 0 

19 33 

65 0 

25 03 


(Baxter, J Am Chem Soc 1906, 28 1343 ) 


Solubihty m H2O at t° 


p = pts KMn04Sol m 100 pts H20att° 


t® 

p 

t® 

p 

t® 

p 

t® 

p 

0 

2 

76 

19 

6 

26 

38 

11 

74 

57 

20 

29 

1 

2 

90 

20 

6 

48 

39 

12 

12 

58 

20 

83 

2 

3 

06 

21 

6 

70 

40 

12 

51 

59 

21 

39 

3 

3 

22 

22 

6 

94 

41 

12 

91 

60 

21 

96 

4 

3 

38 

23 

7 

18 

42 

13 

31 

61 

22 

55 

5 

3 

54 

24 

7 

42 

43 

13 

72 

62 

23 

15 

6 

3 

70 

25 

7 

68 

44 

14 

14 

63 

23 

76 

7 

3 

86 

26 

7 

94 

45 

14 

56 

64 

24 

38 

8 

4 

04 

27 

8 

20 

46 

15 

00 

65 

25 

01 

9 

4 

22 

28 

8 

48 

47 

15 

44 

66 

25 

67 

10 

4 

40 

29 

8 

77 

48 

15 

88 

67 

26 

34 

11 

4 

58 

30 

9 

07 

49 

16 

32 

68 

27 

03 

12 

4 

78 

31 

9 

37 

50 

16 

77 

69 

27 

84 

13 

4 

98 

32 

9 

69 

51 

17 

23 

70 

28 

56 

14 

6 

18 

33 

10 

01 

52 

17 

71 

71 

29 

30 

15 

5 

38 

34 

10 

34 

53 

18 

21 

72 

30 

05 

16 

5 

60 

35 

10 

68 

54 

18 

71 

73 

30 

81 

17 

5 

82 

36 

11 

02 

55 

19 

23 

74 

31 

57 

18 

6 

04 

37 

11 

38 

56 

19 

75 

74 5 

31 

95 


(Worden, J Soc Chem Ind 1907, 26 453 ) 


Solubility m H2O 

100 ccm of the sat solution contain it 
0° 15° 15 3° 30° 

2 84 5 22 5 30 S 69 g KMn04 

Sp gr of sat solution at 15° = 1035 
(Patterson, J Am Chem Sor 1900, 28 
1735 ) 

1 1 sat KMn04+Aq cont iins it 
0° 10° 20° 30° 40° 

0 170 0 278 0 411 0 57 ^ 0 792 mol KMn04, 

53° 61° 70° 75° 

1 154 1429 1 812 2 047 mol KMiiO^ 

(backur, Z Elektiochcm 1912,18 72 i) 


Solubihty of KMn04 m 11/3 at t° 


Gra.ii)s KMn04 sol in 
100 grams H 2 O 

1 

0 5S 

0 IS 

1 01 

0 27 

2 02 

- 0 IS 

2 91 

- 0 5S 

4 22 

MO 

5 20 

+ 1 ) 

7 51 

+25 

11 bl 

+ 10 

lb 75 

+ 50 


(Voeiman, C C 1906, I 125 ) 


Sol in cone H2b04 Ddiquosfis in liquid 
HCl, but does not dissolve (Gore ) 

Slowly sol in HsP04 4-Aq (Chovillot and 
Edwards ) 
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t® 

H2O 

InKOH 

211KOH 

[ 4nKOH j 

1 6nKOH 

SnKOH j 

lOnKOH 

0 

0 176 

0 050 

0 031 



0 017 

0 012 

10 

0 278 

0 112 

0 068 




0 016 

20 

0 411 

0 179 

0 119 

0 079 

19° 0 074 

0 032 

0 029 

30 

0 573 

32° 0 316 

32° 0 213 

32° 0 149 

0 114 

32° 0 062 

0 040 

40 

0 792 

0 439 

0 306 

0 211 

0 161 

0 084 

0 052 

50 

53° 1 154 

50° 0 638 

0 462 

0 304 

0 219 

0 111 


63 

1 429 

61® 0 904 

60° 0 639 

0 427 

0 291 

61° 0 143 

0 071 

70 

1 812 

1 172 

0 869 

0 572 

0 390 

0 188 

0 082 

75 

2 047 



0 651 



0 089 

80 


1 513 

1 190 


0 500 

0 231 


84 


1 655 

1 352 

83° 0 803 

85° 0 572 



90 






0 297 



(Sackur, Z Elektrochem 1912, 18 723 ) 


Solubility m salts +Aq at t® 




Mol KMn04 

Solvent 

t° 

in 1 1 of sat 



solution 

2 

0 

0 1462 

25 

0 4375 


40 

0 7380 

2 

0 

25 

0 0629 

0 2589 


40 

0 5007 

2_^K,C0, 

2 

0 

0 0446 

40 

0 3519 

2 

0 

0 0270 

25 

0 0930 

g_„K.CO. 

0 

0 0156 


0 

0 1395 

0 1-nKCl 

25 

0 4315 


40 

0 7380 


0 

0 0760 

0 5-n ECl 

25 

0 3060 


40 

0 5840 


0 

0 0532 

1-n KCl 

! 25 

0 220 


40 

0 444 


0 

0 0379 

2-n KCl 

25 

0 1432 


40 

0 288 


(Sackur, Z Ilcktrochcm 1912,18 723) 


Very so] m liquid NHj (Moissan, A (h 
1895 (7) 6 42S, Fianklin, Am Ch J 1898, 
20 829) 

Decomp immediately by alcohol Sol in 
acetone (Eidmann, C C 1899 II, 1014, 
Naumann, B 1904, 37 4328 ) 


Solubdity m acetone +Aq at 13° 

A= cem acetone m 100 cem acetone+Aq 
1/6 KMn 04 = millimols KMnOt m 100 cem 
of the solution 


A 

i/s KMnOi 

0 

148 5 

10 

162 2 

20 

177 3 

30 

208 2 

40 

257 4 

50 

289 7 

60 

316 8 

70 

328 0 

80 

312 5 

90 

227 0 

100 

67 6 


(Herz and Enoch, Z anorg 1904, 41 317 ) 


Sol in bcnzonitrile (Naumann B 1914, 
47 1309 ) 

Difficultly sol m methyl acetate ( Bau- 
mann, B 1909,42 3795) ^ 

Sol m ethyl acetate (Naumann, B 1901, 
37 3()01 ) 

Rubidium permanganate, llbMn04 

Solubility m H 2 O lies between K and Cb 
b ilts (Muthmann, B 1893 26 1018 ) 
bolubiliU m H 2 O 

100 cem of the s it solution contain at 
j 19® b0° 

0 4t) 1 Ob 4 b8 g RbMn04 

(Patterson, J Am Chtm Soc 1906, 28 
1735 ) 

Silver permanganate, Ag 2 Mn 04 

bol m 109 pts cold HiO and much Jess hot 
HO Decomp by boiling (Mitscheilich, 
Pogg 26 301 ) 

Silver permanganate ammoma 

SI sol in cold, more easily m hot H 0 
(Klobb, C R 103 384) 
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Sodium permanganate, NaMn 04 + 3 H 20 
Deliquescent Extremely sol m H 2 O 
Moderately sol in liquid NHs (Franklin, 
Am Ch J 1898, 20 829 ) 

Strontium permanganate, Sr('Mn 04) 2 4-41120 
Deliquescent Sol m H 2 O (Fromherz ) 

Thallous permanganate, TlMn 04 

Sol in H 2 O with decomp (R Meyer, Z 
anorg 1899, 22 188 ) 

Zmc permanganate, Zn(Mn 04)2 4-6H20 
Deliquescent Very sol m H 2 O (Marten- 
son, J B 1873 274) 

Zinz permanganate ammoma, 

Zn(Mn04)2, ^NHs 

Sol in H 2 O with decomp (Klobb, Bull 
Soc (3) 3 509 ) 

Permanganomolybdic acid, Mn02, 
12M0O8+IOH2O 

Sol in HoO Decomp by alkalis Sol in 
alcohol (Pdchard, C R 1897, 125 31 ) 

langanomolybdate, 

[nOa, 7 MoOs 4-5H20 
_d Samelson, Z anorg 1900, 

dnOa, OMoOaH-OHaO (Fried- 
* Allemann, Mit d Nat Ges Bern 
23 ) 

4 - 7 H 2 O (Friedheim and Samelson, Z 
anorg 1900, 24 70 ) 

4 (NH 4 ) 20 , MnOa, IIM 0 O 34 - 7 H 2 O (Fried- 
heim and Samelson ) 

3(NH4)20, MnOa, I 2 M 0 O 34 - 5 H 2 O SI 
sol in cold H 2 O Decomp by alkalis Insol 
in alcohol (Pdchard, C R 1897, 126 30 ) 

Ammomum manganous permanganomolyb- 
date, 3[(NH4)2, Mn]0, MnOa, 9 M 0 O 34 - 
and 4-71120 

(Friedheim and Allemann, Mitt d Nat 
Ges Bern 1904 23 ) 

3](NH4)2, Mn]0, MnOa, lOMoOs-f IOH 2 O 
(Friedheim and Samelson, Z anorg 1900, 24 
94) 

4 [rNH 4 ) 2 , Mn]0, MnOa, IOM 0 O 34 - 6 H 2 O 
(Friedheim and Samelson, Z anorg 1900, 24 
75) 

4 [fNH 4 ) 2 , Mn]0, MnO^, IIM 0 O 34 - 8 H 2 O 
(Friedheim and Samelson, Z anorg 1900, 24 
72) 

Ammomum manganous potassium perman- 
ganomolybdate, 2(NH4)20, MnO, K 2 O, 
Mn02, IOM 0 O 8 + 5 H 2 O 
Very si sol m cold, easily sol in H 2 O at 
70-80° (Rosenheim, Z anorg 1898, 16 79 ) 
3[(NH4)2, K 2 , Mn]0, MnOs, 9 M 0 O 3 + 
7 H 2 O (Friedheim and Allemann, Mitt d 
Nat Ges Bern 1904 23 ) 


4[(NH4), Ka, Mn]0, MnOo, IOM 0 O 34 - 
5 H 2 O (Friedheim and Samelson, Z anorg 
1900,24 97) 

3 [(NH 4 ) 2 , K 2 , Mn]0, MnOa, 10MoO84- 
6 H 2 O, and 4 -IOII 2 O (Friedheim and Samel- 
son, Z anorg 1900, 24 92 ) 

Ammomum potassium permanganomolyb- 
date, 3 [(NH 4 ) 2 , RaJO, MnOa, 8Mo084" 
4 H 2 O 

(Friedheim and Samelson ) 

Barium permanganomolybdate, 3BaO, MnOa, 
9Mo084“12H20 

Ppt (Hall, J 4m Chem Soc 1907, 29 
700) 

Manganous potassimn permanganomolyb- 
date, 2 K 2 O, MnO, MnOa, 9 M 0 O 3 + 
8 H 2 O 

True formula for 5 K 2 O, MnaOs, 16Mo084- 
I 2 H 2 O of Struye (Friedheim anci Samelson, 
Z anorg 1900, 24 86 ) 

3 [K 2 ,Mn] 0 , MnOa, OMoOg + 6 H 2 O (Fried- 
heim and Allemann, Mitt d Nat Ges Bern 
1904 23) 

2 6 K 2 O, 0 4 MnO, MnOg, 9 M 0 O 3 + 7 H 2 O 
Ppt (Hall, J Am Chem Soc 1907, 29 
700) 

4 [K 2 , Mn]0, Mn 02 , IIM 0 O 34 - 7 H 2 O 
(Friedheim and Samelson, Z anorg 1900, 24 
80) 

Manganous potassium sodium permangano- 
molybdate, 3[K , Na 2 , Mn]0, Mn 02 , 
8Mn03-h4H20 

(Friedheim and Allemann, Mitt d Nat 
Ges Bern 1904 48 ) 

Manganous sodium permanganomolybdate, 
3[Na , Mn]0, MnO^, 9Mo(), 4-1311/) 
(Friedheim and Allom inn ) 

Potassium permanganomolybdate, U\ (), 
Mn 02 , 8 M 0 O 3 +IH 0 
Much less sol in II 2 O thin NH 4 comp 
(Fiiedhcim and Samelson, Z inoig 1900, 24 
7S ) 

4-511 O Neatly insol in cold 01 hot HjO 
(Rosenheim and Itzi^^, / inoig 1S9S, 16 SI ) 
3 K 2 O, Mn 02 , 9Mo() 3 4-3II O (hnnlhrim 
and Samelson, / anoig 1900, 24 SI ) 

4 - 6 H 2 O (Hall, J Am C lu m Soc 1907, 
29 700) 

3 K 2 O, MnO^, 12M()()34-4H 0 Nearly 
insol in cold HiO Dc c omp by ilkalis 
Insol in alcohol (Pochard, C K 1897, 126 
31 ) 

Silyer permanganomolybdate, 3 Ag 20 , Mn 02 , 
9M0O34-6H2O 

Ppt (Hall, J Am Chem Soc 1907, 29 
700) 
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Sodium permanganomolybdate, SlSTasO, 
MnOa, I 2 M 0 O 3 + 13 H 2 O 
Efflorescent Very sol in H 2 O Decomp 
h^ alkalies Insol in alcohol fPdchard, C R 

126 31 ) 

Permanganotungstic acid 

Ammomum manganous permanganotuug- 
state, 4(NH4)20, MnO, Mn02, I 2 WO 3 + 
23H 0 

Readily sol in H^O Can be cryst there- 
from ('Rogers and Smith, J ^.m Chem 
Soc 1904,26 1475) 

Sodium permanganotungstate, 3Na20, Mn02, 
5 W& 3 +I 8 H 2 O 

Rather easily sol in hot H 2 O Solution 
decomp on long boilmg with separation of 
manganese peroxide (Just, B 1903, 36 
3621 ) 

Permolybdic acid, M02O7, 5 H 20 = 
HM0O4+2H2O 

Very sol m H 2 O, and not decomp by boil- 
ing (Pochard, A ch ( 6 ) 28 550 ) 

H 2 M 0 O 6 + 1^^1120 ‘‘Ozo-molybdic acid ” 
Only yery si sol in H 2 O after being dried m 
the air Sol m fairly cone H2SO4 (Muth- 
mann, B 1898,31 1838) 

H 2 M 02 O 7 , H O 2 SI sol in cold, more eas- 
ily sol in hot H2O, but does not separate on 
cooling Sol m dil acids, also in H3PO4 
(Cammerei, Ch Z 1891, 16 957 ) 

Ammomum permolybdate, NH4M0O4+ 
2 H 2 O 

Veiy sol m H 2 O, si sol m alcohol, but 
alcohol c xtracts it from H 2 O, forming a yery 
cone supci s it solution, which is pptd by \ 
crystal of NH 4 M 0 O 4 , and only i si amount 
remains m solution (lYchird ) 

3(NH4)20, 5 M 0 O 3 ; 2 Mo 04 +i)H; 0 (Muth- 
mann, B 189S, 31 18^7) 

3 (NH 4 ) O 7 Mo ()4 + 12 nO Ppt (Muth- 
mann, Z inoig 1S9S, 17 7() ) 

3 {NH 4 ) O 5 M()() 4 -f()H 0 Ppt (Muth- 
mann ) 

Ammonium nickel permolybdate ammoma, 

(NHO Ni(Mo() 4 )i, 2NH, 

Decomp by Il 20 Sol m dil NH 4 OH 
(Briggs, Ch( 111 S<)( 1904,86 ()74 ; 

Barium permolybdate, IhUMoOd) -f2H20 
(Pochard, A (h 189^, ((>) 28 517) 

8BaO, I 9 M 0 O 3 , 2 H 2 O 2 + I 3 PI 2 O (Baer- 
wald. Dissert 1885 ) 

Csesium permolybdate, CsiO, 4 M 0 O 4 + 6 H 2 O 
Sol hot H O (Muthmann, B 1898, 31 
1841 ^ 

SCsgO, 7 M 0 O 3 , 3 Mo 04 H- 4 HoO Ppt 
(Muthmann ) 


Copper pennolybdate, Cu(Mo 04 ) 2 +H 20 
Insol m H 2 O, easily sol in acids Sol m 
NH 40 H+A.q with decomp fP^chard ) 

Magnesium permolybdate, Mg(Mo 04 ) 2 -f- 
IOH 2 O 

Very sol m H 2 O, si sol in alcohol (Poch- 
ard ) 

Mercurous permolybdate 
Insol m H 2 O or NH 4 N 03 +Aq (Pochard ) 

Potassium permolybdate, KMo 044 - 2 H 20 
SI sol m cold, more in hot H 2 O SI sol 
in alcohol (Pochard ) 

K 20 , 2 Mo 03 , M 0 O 4 + 3 H 2 O Ppt (Muth- 
mann, Z anorg 1898, 17 77 ) 

K 2 O 2 , M 0 O 4 , H 2 O 2 Decomp by H 2 O 
(Melikoff and PissarjewsLj, B 1898, 31 
2449 ) 

K 2 M 0 O 6 + 3 H 2 O Nearly msol m cold, 
easily sol m hot HoO (Mazzuchelli and 
Zangrilli, Gazz ch it 1910, 40 (2) 56 ) 

Rubidium permolybdates 
^‘Rubidium ozo-molybdate ” 

SRbsO, IOM 0 O 4 +I 4 H 2 O Ppt 
Rb20, 2 Mo08, M 0 O 4 + 3 H 2 O May be re- 
cryst fromH 202 -hAq 
3Rb 0, 5 M 0 O 3 , 2 M 0 O 4 + 6 H 0 Ppt 
Rb20. SMoOs, Mo 04 -h 4 H 20 Ppt (Muth- 
mann, B 1898,31 1839-41 ) 

Silver pennolybdate, AgMo 04 
(P4chard ) 

Sodium permolybdate, NaMo 04 + 3 H 20 
Very sol in H O, msol in alcohol, but 
behaves similarly to K salt (P6chard ) 

Thallous permolybdate 

Insol in H 2 O (Pochard, \ ch 1893, (6) 
28 559 ) 

Penutnc acid, NOs 
See Nitrogen hexoxide 

Silver pemitrate, basic, ^Ag202, AgNO 
Decomp H 2 O (Mulder, R t c 1898, 17 
142) 

Perosmic acid 

Potassium perosmate ( 0 

Sol in H 2 O, but ver\ easily decomp 

Peroxymtne acid 

Silver peroxymtrate 

Analysis of the black compound formed, 
under certain circumstances, m a silver volt- 
ameter when an aqueous solution of AgNOs 
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IS electrolyzed, points to the composition 
3Ag20, 50, A-gNOs, perhaps 2Ag804, AgNOs 
or 3Ag202, A-gNOs (Mulder, Chem Soc 
1896, 70 (2) 561 ) 

Peroxylaminestilphomc acid 

Potassium peroxylammesulplioiiate, 

N202rS08K)4 

Very unstable m H 2 O Very si sol m cold 
H 2 Q More stable m N/10 KOH+Aq 
100 pts N/10 KOH+Aq dissolve 0 62 pt 
of the salt at 3°, 6 6 pts at 29® (Haga, 
Chem Soc 1904, 86 86 ) 


Perstanmc acid, H 2 Sn 207 
Known in colloidal state, sol m H 2 O 
(Spring, Bull Soc (2) 61 180 ) 

Potassium perstaimate, KSn 04 + 2 H 20 
Sol m H 2 O Insol m alcohol (Tanatar, 
B 1905, 38 1185 ) 

Sodium perstannate, NaSn 04 + 2 H 20 
Difficultly sol in H 2 O with decomp 
(Tanatar ) 

Perstilphunc acid, S2O7 
See Sulphur ^epioxide 
H2S2O8 


Sp gr of H2S208+Aq 


Sp gr 14°/ 14° 

% HaSaOs 

g HaSaOh per 1 

1 042 

7 2 

75 

1 096 

15 4 

160 

1 154 

23 6 

272 

1 246 

35 2 

438 


(Elbs and Schonherr, Z Elektrochem 1S96, 
2 245 ) 


Ammomum persulphate, (NH 4 ) S 2 O 8 
Very sol m H 2 O 100 pts H 2 O at 0° dis 
solve 58 2 pts (NH4)2S208 (Marshall, 
Chem Soc 69 771 ) 

Solubility in H 2 O equals 58% at 8® 
(Moieau, C C 1901,11 56) 

100 pts H 2 O dissolve 65 pts at 01 d temp 
(Elbs, J pr 1893, (2) 48 185 ) 

Ammomum lead persulphate, 

(NH4)2Pb(S04)3 

Decomp by H 2 O Almost insol in cold 
H 2 SO 4 of sp gr -1 7 SI sol in H 2 S 04 (sp 
gr =17) at 50° Sol in fuming H 2 SO 4 and 
in cold cone HCl Sol m acetic acid, in Na 
acetate +Aq acidified with acetic acid and m 
excess of cold 20%NaOH+Aq (Elbs, Z 
Elektrochem 1900, 7 346 ) 


’ Ammomum mercurous persulphate " an 
moma, (NH4)HgS208, 2 NH 3 
Decomp by H 2 O Insol in dil or com 
hot or cold H 2 SO 4 or HNO 3 Sol m HC 
(Tarugi, Gazz ch it 1903, 33 (1) 131 ) 

Banum persulphate, BaS208+4H20 

Very sol m H 2 O 100 pts H 2 O at 0° di 
solve 39 1 pts BaS208, or 52 2 pts BaS208 
4 H 2 O Sol in absolute alcohol with pptn < 
BaS 208 +H 20 Insol m alcohol (MarshaU 

Cadmium persulphate ammoma, CdS20 

6 NH 3 

Sol m H 2 O (Barbieri, Z anorg 1911, 7 

350) 

Caesium persulphate, CS 2 S 2 O 8 
Sol m H 2 O 8 71-8 98 pts are sol m 1C 
pts H 2 O at 23° (E F Simth, J Am Chen 
Soc 1899,21 935) 

Calcium persulphate 

Very sol mH20 (Mai shall, J Soc Chen 
Ind 1897, 16 396 ) 

Copper persulphate ammoma, CU& 2 O 8 , 4NH 
Sol in H 2 O (Baibieri, Z anorg 1911, 7 

351) 

Lead persulphate, PbSiOs 

Decomp by H^O SI sol in H SO4, and 1 
p\rosulphuiic acid Sol in cold cone HC 
Insol or sol with docomp in illoid solvent* 
(Fibs, Z Elektrochem 1000, 7 345 ) 


Solubihty of Pb(S 04)2 m II & 04 +Aq at 22*^ 
v= moles of H 2 SO 4 per mole of H 2 O 
c=millimol8 Pb(S 04)2 m 1 1 


V 

0 

V 

c 

0 304 

0 00 

0 55S 

37 3 

0 348 

1 s 

0 099 

40 5 

0 387 

^ 0 

0 917 

23 3 

0 407 

^ 9 

1 11 

23 7 

0 435 

5 3 

1 54 

49 6 

0 477 

14 4 

2 OS 

83 5 

0 515 

25 5 

2 15 

88 2 


(Dolezalek and Fmckli, Z anorg 1906, 61 
321 ) 


+ IH2O D( iKpH s( ( III \(iysol in H2O 
(Maish ill) 

Lead potassium persulphate, KjPb ( 804)3 
Docomp by IfjO Almost insol in cole 
H 2 SO 4 of sp gi =17 SI ^ol in H 2 SO 4 (sp 
gr = 1 7) at 50° Sol in fuming H 2 SO 4 , cole 
cone HCl, excess of cold 20 % NaOH+Aq 
acetic acid and in Na acotitc+Aq acidifiec 
with acetic acid (Elbs, Z Elektrochem 
1900, 7 346 ) 
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Nickel persulphate ammonia, N1S2O8, 6NH3 
Unstable in the air Sol in H2O with de- 
comp (Barbieri, Z anorg 1911, 71 351 ) 

Potassium persulphate, K2S2O8 

100 pts H2O at 0° dissolve 1 77 pts K2S2O8, 
more sol m hot H2O with very si decomp 
Less sol in H2O than anv other persulphate 
(Marshall ) 

Rubidium persulphate, Ilb2S20a 
Sol m H2O 3 32-3 49 pts are sol m 100 
pts H2O at 22 6° (E F Smith, J Am 
Chem Soc 1899, 21 934 ) 

Silver persulphate, basic, 5Ag202, 24g2S07 
Decomp by H2O and acids (Mulder, C C 
1899 I, 16 ) 

Sodium persulphate, Na2S208 
Very sol in H2O (Lowenherz ) 

Strontium persulphate 
Verv sol in H2O ('Marshall, J Soc Chem 
Ind 1897, 16 396 ) 

Thallium persulphate, TbSiOs 
Very sol in H^O (Smith, J Am Chem 
Soc 1898, 21 936 ) 

Zmc persulphate ammoma, ZnS208, 4NH3 
Sol in H 0 (Barbieri, Z anorg 1911, 71 
350) 

Persulphomolybdic acid 
See Persulphomolybdic acid 

Pertantalic acid, HTa04-fwH20 
Ppt (Mdikoff, Z inorg 1899, 20 345 ) 

Caesium pertantalate, Csj I lO^ 

Ppt (1 h Smith, J AlIh Chem Soc 
1908,30 1()()7 ) 

Calcium potassium pertantalate, CiK 1 aGsd- 

43^11 0 

Insol in cold Jf O, dccoinp by hot HO 
(Mdikoh, Z iiioig JS99, 20 M7 ) 

Calcium sodium pertantalate, CUNal lOsd- 

4MIIO 

Difficiiltl} sol in no (L I Smith, J 
Am Chem Soc 1908, 30 IbbS ) 

Magnesium potassium pertantalate, 
MgKU08+7H20 

Somewhat sol in H2O (F F Smith ) 

Magnesium rubidium pertantalate, 

MgBbT aOs+OHiO 
Somewhat sol in H2O (E F Smith ) 


Magnesium sodium pertantalate, MgNaTaOs 
-fSHO 

Somewhat sol in H2O (E F Smith ) 

Potassium pertantalate, K8Ta084-/4H20 
Sol m H2O with deeomp , sol in KOH-f- 
H202+Aq, pptd by alcohol (Melikoff, Z 
anorg 1899, 20 346 ) 

Rubidium pertantalate, RbsTaOs 
Somewhat sol in HoO ('E F Smith ) 

Sodium pertantalate, Na3Ta08+H20 
Pptd by alcohol SI sol m H2O, decomp 
on heatmg with H2O (Melikoff, Z anorg 
1899, 20 348 ) 

NaTa04+Na0Ta04+13H20 Sol m 
H202+Aq, pptd by alcohol (Melikoff, Z 
anorg 1S99, 20 349 ) 

Pertitamc acid 

Ammomum pertitanate, (NH4)202, TiGsd- 
H2O2 

Fairly stable, decomp rapidly m aq solu- 
tion (Mehkoff, B 1898, 31 955 ) 

Banum pertitanate, BaOa, T1O8+5H2O 
SI sol m H2O (Mehkoff and Pissarjew- 
sky, Z anorg 1898, 18 59 ) 

Potassium pertitanate, K2O , TiOs, K204d- 
IOH2O 

Stable at 25ero, dehquesces and decomp at 
ordinary temp (Mehkoff, B 1S98, 31 680 ) 

Sodium pertitanate, NaiOi, T1O3+3H O 
Sol m H2O Pptd in alcohol (Mehkoff, 
B 189S 31 955 ) 

4Na202, T12O7+IOH2O Decomp by H2O 
(Melikoff ) 

Pertungstic acid 

Banum pertungstate, BaO, 2WO3 0+bH20 
Insol in H2O Decomp bv acids (Kell- 
ner, Disscit 1909) 

Caesium pertungstate, iCs20, I2WO3, 20-1- 
UHO 

SI sol in cold, otsilv sol in warm HO 
(Kdlner ) 

5Cb20, I2WO3, 24O + IIH2O 
SI sol in H2O (Kcllnci ) 

Calcium pertungstate, 3CiO OWOs, 80 + 
8H2O 

Sol in H2O (Kellner ) 

Lithium pertimgstate, L12O, 2WOs, 20 + 
6H2O 

SI sol m H2O (Kellner ) 

3L12O, 4W08, O+9H2O Sol m H2O 
(KeUner) 
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Magnesium pertungstate, 2MgO, 4W08, 60+ 
9 II 2 O 

Easily sol in H 2 O (Kellner ) 

Potassium pertungstate, K 2 O 4 , WO 4 +H 2 O 
Sol in H 2 O with decomp , explodes m the 
air at 80° (Melikoff, B 1898, 31 634 ) 

K 2 O, 2W0s, 40+^20 Sol m H 2 O from 
which it is ppt by alcohol and ether (Kell- 
ner ) 

7 K 2 O, IOWO 3 , 5 O+ 22 H 2 O Very si sol 
m H 2 O (Kellner ) 

Rubidium pertungstate, 2 Rb 20 , 4WOs, 0+ 
31120 

Sol in H 2 O with slow decomp rKellner ) 
5Rb20, 12W08, 3 O+I 2 H 2 O Insol m 
H 2 O (KeUner ) 

Sodium pertungstate, NaW 04 +H 20 
Very sol m H 2 O (Pochard, C R 112 
1060) 

+ 2 H 2 O Sol m H 2 O but easily decomp 
(Kellner) 

Na 2 W 209 + 6 H 20 Sol m H O and can 
be cryst therefrom (Pissarjewsky, Z anorg 
1900, 24 113 ) 

NaaOa, WO 4 +H 2 O 2 , (Na 202 )W 04 + 7 H 20 
Decomp m the air Sol m H 2 O with decomp 
(Mehkoff, B 1898, 31 633 ) 

Na 202 , WO 4 , H 2 O 2 Very unstable De- 
comp in the air and by H 2 O (Mehkoff ) 

Strontium pertungstate, SrO, 2WOs, 0+ 
6 H 2 O 
(Kellner ) 

Peruranic acid, UOe, a;H 20 (^) 

Known only m its salts 

Ammomum peruranate, (NH 4 ) 202 , (U 04 ) 2 + 
8 H 2 O 

Sol in H 2 O, decomp by acids and by 
A 1 ( 0 H )3 in aq solution (Melikoff, B 1897, 
30 2904) 

Ammonium uranyl peruranate, 

(N-H4)2(U02)U08+8H20 (?) 

Easily sol in H 2 O (Fairley, Chem Soc 
(2)31 134) 

Banum peruranate, BaUOs 
As K salt (de Coninck, C C 1909, I 
1970) 

(BaO 2 ) 2 U 04 + 8 H 20 Decomp by H 2 SO 4 
nnd HaCOa (Mehkoff, B 1897, 30 2905 ) 
BaO 2 (U 04 ) 2 + 9 H 20 Ppt (Mehkoff ) 

^Calcium peruranate, CaUOs 
As K salt (de Coninck ) 

cCalcnim peruranate, (Ca 02 ) 2 U 04 + 10 H 20 
Ppt (Mehkoff, B 1897, 30 2906 ) 


Copper peruranate, (Cu 02 ) 2 U 04 
Ppt (Mehkoff ) 

Lead peruranate, (Pb 0 ) 2 U 04 , PbO, UO 3 
Ppt (Melilcoff ) 

Lithium peruranate, (Li 202 )(U 04 ) 2 + 8 H 20 
Sol m H 2 O, decomp by acids and by 
A1(0H)8 m aq solution, very unstable 
(Mehkoff ) 

Nickel peruranate, (Ni 0 ) 2 U 04 
Ppt (Mehkoff ) 

Potassium peruranate, K 4 UO 8 +IOH 2 O (?) 
Unstable (Fairley ) 

K 2 UO 6 I'de Comnck, C R 1909, 148 
1769) 

+ 3 H 2 O Decomp by H 2 O, HCl and dil 
HNO 3 (Aloy, Bull Soc 1903, (3) 29 293 ) 

Silver peruranate, Ag2U20ii (?) 

(Guyard, Bull Soc (2) 1 95 ) 

Does not exist (\hbegoff, A 233 117 ) 

Sodium peruranate, Na4U08+8H20 
Sol m H 2 O SI sol in alcohol (Fairley ) 
Na2U06 As K salt (de Comnck, C C 
1909,1 1970) 

+ 5 H 2 O Decomp by H 2 O and HCl 
(Aloy, Bull Soc 1903. (3) 29 293 ) 
(Na 202 ) 2 U 04 + 8 H 20 Sol m H 2 O, de- 
comp by dll HCl, H 2 SO 4 , and by Al(OH)i 
m aq solution (Melikoff, B 1897, 30 2903 ) 

Soditun uranyl peruranate, Na2(U02)U08+ 
6 H 2 O (?) 

Sol in H 2 O (Fairley ) 

Pervanadic acid, HVO4 C^) 

Sol m H 2 O (Pissarjewsky, C C 1902, II 
565 ) 

Ammomum pervanadate, NH4VO4 

Sol inH20 +Aq,msol in ikohol (Scheucr 
Z anorg 189S, 16 294 ) 

(NH4)3V06+2}4H20 Sol in HO, insol 
m alcohol (MelikofI, B 1909, 42 2292 ) 
(NH4)4V20ii Sol in HO +Aq, ppt iiom 
aq solution by ilcohol (Melikoff, Z inorg 
1899, 19 406 ) 

Barium pervanadate, Bd(V 04)2 

SI sol m H 202 +Aq fice fiom H SO 4 , 
insol m alcohol (Scheuer, Z anorg lS9b, 
16 288) 

Cadmium pervanadate, Cd(V 04 ) 

SI sol in H202+Aq, insol in alcohol 
(Scheuei ) 

Calcium pervanadate, Ca(V 04)2 
Sol m H202+Aq, insol m alcohol 
(Scheuer ) 
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Lead pervanadate, Pb(V 04)2 

SI sol in H 2 O +Aq free from H 2 SO 4 , msol 
in alcohol (Scheuer ) 

Lithium pervanadate, L1VO4 

Sol in H 2 O 2 -f-Aq, msol in alcohol 
(Scheuer ) 

Potassium pervanadate, KVO4 

Sol in H>Oi+Aq acidified with H2SO4, 
msol in alcohol (Scheuer ) 

K8V06+2J4HoO Sol m H 2 O, msol m 
alcohol (Mehkoff, B 1909, 42 2293 ) 
3E:202V04, 2E:V04+2H20 0 855 g IS 

sol m 100 g H 2 O at 19°, si sol m KOHH- 1 
Aq, very stable m the aor (Mehkoff and 
Pissarjewsky, Z anorg 1899, 19 408 ) 
JK 4 V 2 O 12 + 2 H 2 O fMelikoff and Pissar- 
jewsky, Z anoig 1899, 19 411 ) 

K 4 V 2 O 13 + 334 H 2 O Moderately sol m 
HiO with slow decomp (Mehkoff and Pissar- 
jewsky, Z anorg 1899, 19 410 ) 

Sliver pervanadate, AgV 04 

SI sol in H 202 +Aq free from H 2 SO 4 , sol 
m alcohol (St heuer ) 

Sodium pervanadate, NaV 04 

Sol in H 20 i acidified with H 2 SO 4 , msol 
in alcohol (Scheuer ) 

Strontium pervanadate, Sr(V 04)2 

SI sol in H 202 +Aq free from H2SO4, 
msol in ilcohol (Schtuor ) 


P^rophosphamc acid, P2NH506 = 

P208(0H)3NH2 

Dehquescent m moist air, easily sol in 
H 2 O or alcohol, si sol in ether (Gladstone, 
Chem Soc 3 152 ) 

Correct composition is imidodtphosphonc 
acid, P 2 NH* 05 =H 0 — PO<j^>PO— OH 
(Mente, A 248 232 ) 

Barium p 2 /rophospliamate, Ba 3 (P NH206)2 
Sol m HCl or HNOs+Aq, not in HC 2 H 3 O 2 
- 1 -Aq (Gladstone and Holmes, Chem Soc 
(2) 2 233 ) 

Cupnc > Cu8(p2NH206)2-{-2H20 

Ppt Decomp by cold KOH-fAq (Glad- 
stone, Chem Soc 3 135 ) 

Feme , Feo(PoNH'> 06 ) 2 + 2 H 20 

Insol in dll acids Sol m cone H2SO4, 
and decomp by warmmg Easily sol m 
NH 40 H+Aq Decomp by JKOH+Aq 
(Gladstone, Chem Soc 3 142 ) 

Lead , Pbs(P 2 NH. 06 ) 2 + 4 HoO 

Insol m NH 40 H- 1 -Aq 

Potassium , K3PiNH206 

Deliquescent Sol in H 0 Insol in 
alcohol (Gladstone A 76 85 ) 

Silver , A^gaP NHiOe+SH 0 

Ppt 


Philippium, Ph (?) 

(Delafontame, C R 87 559 ) 
Consists of terbium and yttrium 
B 16 1274 ) 


(Roscoe, 


Zme , Zn 3 (P 2 NH 05)2 

(Gladstone and Holmes, Chem 
225) 


Soc (2) 2 


Phosgene, C0CI2 
See Carbonyl chloride 

Phosphame, PN2H (?) 

Insol in H 2 O Insol m dil HNOg+Aq, 
gradually dccomp by cone HNO3 (Rose, 

Insol in cone HNO 3 f Pauli, A 123 23b ) 
Sol m H 2 SO 4 with docomp (Rose ) 

Insol in dll , but decomp by cone KOM 
or NaOH+Aq 

Insol in alcohol or t the r i 

Foimula is perhaps P 3 N 3 H 4 (Silzmann, 
6 494 ) 

Phosphamic acid, 

(Schiff ) , 

Does not exist, but was impure p?/rophos- 
phodzamic acid (Gladstone ) Also Mente 
(A 248 245) 


Phosphamide, PON 
See Phosphoryl mtnde 
PNaHgO 

See Phosphoryl imidoamide 


Tnphosphamide, PON 2 H 6 
See Phosphoryl inamide 


rnmetophosphimic acid, PsNsHsOs 

Sol mH 20 ,aq solution does not coagulate 
albumen (Stokes, Am Ch J 1895, 17 275 ) 


Ammomum fnweiuphosphunate, 

(NH4)3P3N306H3 

Sol m H 2 O, msol in alcohol, unstable 
(Stokes, Am Ch J 1896, 18 643 ) 

Banum inweiaphosphimate, Ba 3 (PsN 306 H 3)2 
-|-4H20 

4 - 6 H 2 O SI sol m H 2 O Easily sol m 
NH 4 CH-Aq and in NaCl+Aq (Stokes ) 
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Baniim sodium fnmetophosplumate, 

P sN sOsHsN aBa “h 1 ^H20 
Almost insol m HgO, easily sol m NH 4 C 1 -+- 
Aq and in NaCl-hAq (Stokes ) 

Magnesium ^nme^aphosphimate, 

(P3N806H8)2Mg8 (?) 

Sol m H 2 O, insol in alcohol, aq solution 
decomp on boiling (Stokes ) 

Potassium ^nmciapliospliimate, KsPsNsOeHs 
Sol in H 2 O, msol m alcohol (Stokes ) 

Silver inweiaphosphimate, AgaPsNaOeHs 
Ppt , sol m NHiOH+Aq, insol in H 2 O, 
si sol m HNOs+Aq (Stokes ) 

a Sodium inme^aphosphimate, PaNsOeHsNas 
+ 4 H 2 O 

18 3 pts are sol in 100 pts HjO at 20®, 
very sol m hot H^O, decomp by alkali on long 
boiling (Stokes ) 

/3 Sodium inmeiaphosphimate, PsNsOeHsNas 
+H 2 O 

Sol m H 2 O, insol in alcohol (Stokes ) 

Tetramdaphosj^himic acid, 

P 4 N 4 O 8 H 8 + 2 H 2 O 

Very si sol in H 2 O, decomposes the sol 
salts of HCl, H 2 SO 4 and HNOa (Stokes, 
Am Ch J 1895, 17 290 ) 

100 pts HjO at 20° dissolve 0 64 pt crystal- 
lized acid Somewhat more sol in boiling 
H 2 O (Stokes ) 

100 pts 10% HNOsH-Aq at 20° dissolve 
0 26 pt of crystallized acid (Stokes ) 

Not decomp by boihng alkalies -|-Aq 
(Stokes, Am Ch J 1896, 18 785 ) 

Insol in alcohol (Stokes, Am Ch J 
1896, 18 784) 

Ammomum ^eirametaphosphimate, 

P4N408Hc(NH4)2 

Only si sol in boilmg H 2 O, sol in excess 
of hot 5% HNOs (Stokes ) 

P4N408H4(NH4)4+4H20 Readily sol in 
H 2 O, si sol in NH 40 H+Aq (Stokes ) 

Barium ^e^rametophosphimate, p4N408H4l3 12 
+ 2 H 2 O 

Ppt , insol m H 2 O (Stokes ) 

Potassium telrametaphosphimsite. 

P 4 N 4 O 8 H 6 K 2 

SI sol in boilmg H 2 O, sol in cold dil KOH 
+Aq (Stokes ) 

P 4 N 4 O 8 H 4 K 4 (?) Very sol in H 2 O 
(Stokes ) 


P4N408Ag8 Ppt , sol m NH 4 NOs+Aq 
(Stokes ) 

Sodium tetrametavhosphmiBLtQ. P4N408H4Na4 
+21^ (?) H 2 O 

SI sol in cold H 2 O Easily sol m hot H 2 O 
Ppt from aqueous solution by excess of al- 
kali (Stokes ) 


Pmlximetaphosphimic acid, 

PO (OH)NH PO(OH)\^„ 

PO PQ ^oH)NH PO(OH) 


—HioPsNfiOio 

Sol mH20,pptd by alcohol 
Ch J 1898, 20 748 ) 


(Stokes, Am 


Magnesium peniametaphosphimeLte, 
(P6N80loHg)2Mg 
Ppt (Stokes ) 

P5N60ioH6Mg2+5H20 Ppt , insol in al- 
cohol, almost insol in H 2 O, si sol in cone 
acetic acid (Stokes ) 


Silver pentameiaphosphimsite, PsNsOioHsAgg 
Ppt , sol in cold KOH+Aq vith decomp 
(Stokes ) 


Sodium pentameiaphosphimsite, 
p8N60ioH6Na6+2H20 
Sol in H 2 O, insol in alcohol (Stokes) 
p6N60ioH6Na4-l-2H20 Sol in 80% acetic 
acid, pptd by alcohol (Stokes ) 

Eexamefaphosphimic acid 


Silver kexametaphosphimsLte, PbNoOi HeAge 
ppt , decomp b} cold KOII-} Aq (Stokes, 
\m Ch J 18f^S, 20 7o7 ) 


Sodium hexamelaphosphimate, P(N(()i IIcNac 
+21120 

Sol in H (), ])pt(l by ihohol (Stokes) 


Phosphine 

See Hydrogen phosphide 


Fi/rophosphodzamic acid, 

P2N2Hg06-P203(0J£) (Nil ) 
Deliquescent h isilv se)l in H (), ilee)liol, 
01 other Se)l m ce)lel eenie Il2S()4 without 
decomj) t G 1 lelstemc , Che in Seie 3 

Cone ct cornpeisitiein is e/^l^llele)e//^)he)b])lH)llc 
leid, P N2n4()4+H20='ll() -P()-(N1I) = 
PO--()H (Mente ) 


Aluminum p^/e^phosphoe/iamate 

Pieoipititc Sol in NJI4()1 L+ \q Insol 
in acids (Gladstone, \ 76 82) 


Silver ieirametaphosphimsLte, P4N408H4Ag4 
Ppt , insol in H 2 O, si sol in HNOs+Aq 
(Stokes ) 


Ammomum , P 

Very deliquescent in moist an 
(Schiff, A 103 168 ) 


Sejl inHjO 
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Banum pyrophosThodiamaXe^ 

]BaP206(NII^2 

Precipitate SI sol in H 2 O Sol in 
NH 40 H+Aq (Gladstone) 

Calcium , CaP206(NH2)2 

Insol in NH 40 H+Aq Sol m NH 4 CI+ 
Aq and acids (Gladstone and Holmes ) 

Lead 

Ppt Decomp by H 2 O 

Magnesium 

Ppt (Gladstone and Holmes ) 

Silver , Ag 2 P 206 (NH 2)2 

SlsolinH 20 SolmHNOa+Aq (Glad- 
stone and Holmes ) 

Strontium 

Sol m acids and NH 4 C 1 +Aq Insol in 
NHdOH+Aq (Gladstone and Holmes, 
Chem Soc ( 2 ) 4 295 ) 

Zinc , ZnP206(NH2)2 

Ppt (Gladstone and Holmes ) 


H4Pb2(P NsH 304^2 Ppt (G and H ) 
H 6 Pb(P 2 N 3 H 304)2 (G andH) 

Mercunc pyrophosphoinamate, 

Hg2p2N3H304 

Insol in H 2 O or dil HCl or HNOs+A^q 
(Gladstone and Holmes, Chem Soc (2) 4 1 ) 

Platmum , Pt2P2N3H304 

Decomp by HoO when freshly pptd (G 
and H ) 

Potassium , KP2N3H6O4 

Almost insol in H 2 O (Gladstone, Chem 
Soc 4 10) 

Silver , Ag3P2N3H404 

Ppt SI attacked by HC 2 H 3 O 2 , decomp 
by HNOs 01 NH 40 H-|-Aq mto— 

AgH 2 p 2 N 8 H 404 Insol in H 2 O Decomp 
bv HCl (Gladstone, Chem Soc (2) 4 1 ) 

Zme 

Insol in H 2 O (Gladstone and Holmes ) 


Pyrophosphoinarmc acid, P2N3H704 = 

PO OH 

^2^3(NH2)3 

Decomp bv boding H 2 O or HCl Sol in 
cone H 2 SO 4 upon heating (Gladstone and 
Holmes ) 

Correct formula is HO— PO<^g>PO — 

NH 2 =d^lm^dofi!^phospho?nonamlG acid 
(Mente, A 248 241 ) 


Teiraphosphodtamic acid, P4N2H80n = 


P 4 O 7 


(0H)4 

(NH2)2 


Known only as NH4 salt 


Ammomum ie^?aphosphod 2 amate, 
p 04H(NH4)3 
(NH 2 ) 

Very deliquescent, and sol in H^O (Glad- 
stone ) 


Ammomum pyrophospho/namate, 


p ^ ONH 4 

-t^2U3(^jI 

Insol m H 2 O 


(G1 idsto no and Holmes ) 


Barium , liaPiNdH 04 

BaH 2 (P 2 NJl 604)2 Decomp by HCl-hAq 
(Gladston( , C hdii Soc 4 () ) 

Cobaltous , CoP NjH 604 

Slowly do(oinp by (id H 2 S() 4 +Aq, not b> 
HCl+Aq (Cd idstonc and Holmes, Chem 
Soc ( 2 ) 4 1 ) 


Cupnc , CUP2N3H6O4 

Insol in 1 I 2 ( ) or NII 4 OH + Aq (Gladstone 
and Holme s, Chorn Soc ( 2 ) 4 1 ) 

Ferrous , IeHG(P2N3H304)2 

Insol m dll acids (Gladstone, Chem Soc 
(2) 4 1 ) 

Lead , H2Pb3(P2N8H304)2 

Ppt (Gladstone and Holmes, Chem Soc 
(2) 4 1 ) 


Ammomum (^zhydrogen ^e^raphosphod^amate, 
P^NiHibO, C) 

Insol m cold, tasib sol in hot H 0 and dil 
icids (Gladstone) 


^Te^raphospho^eiramic acid, 

P4N4H7„09 = P407|^fj^j^ 

Sol inHO Insol m ilcohol (Glidstoiu ) 


Ammonium UhaphosphoUtramate, 
p .. (O HNH 4 ) 

Sol m IGO, ind pit cipitatod fiom solution 
by dcohol (Ghidstoiu ) 


Sdver , \g„P 4 N 4 H 409 

Ppt 

Ag H4P4N4H4C)9 Ppt 


Ammonium phosphoarsemovanadico- 
vanadiotungstate 

See Arsemophosphovanadicovanadiotung- 
state, ammomum 
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^e^rapllosphop6n^azotlc acid, 

P4N6H807=P407(^^^^ 

Insol in H 2 O Decomp gradually bv boil- 
ng with H 2 O (Gladstone ) 


onmomo^e^raphosphonen^azotic acid (0, 
PO ^NH2)4 
NHs 

Decomp by H 2 O (Gladstone ) 


'upnc ^e^mphosphopm^azotate 
(Gladstone, Chem Soc ( 2 ) 6 261 ) 

/ead 

(Gladstone, Chem Soc ( 2 ) 6 261 ) 


Silver ^e^raphosphoie^rumdate 
Ppt (Gladstone ) 

Phosphoiodic acid, PaOs, I8I2O6+4H2O 
Decomp by H 2 O (Chr4tien, A. ch 1898, 
(7) 16 389 ) 

Ammomum phosphoiodate, 4(JNrH4)20, P2O5, 
I 8 I 2 O 6 +I 2 H 2 O 

Sol m H2O SI sol in cone H3P04+Aq 
(Chretien ) 

Lithium phosphoiodate, 3LioO, PaOs, I8I2O5+ 
IIH2O 

Sol in H2O SI sol in cone HsPOd+Aq 
(Chrdtien ) 


Potassium , KOP 4 N 6 H 8 O 6 

Insol in HoO (Gladstone, Chem Soc ( 2 ) 
268) 

>hosphobonc acid, H 3 BO 3 , H 3 P 04 =BP 04 
+ 3 H 2 O 

Not decomp by boiling H 2 O or cone acids 
lol in boihng solution of caustic alkalies 
Vogel, N Repert Pharm 18 611 ) 


Potassium phosphoiodate, 4K 0, PaOs, 
I 8 I 2 O 6 + 5 H 2 O 

Decomp by a small amt of H 2 O, sol in a 
large amt SI sol in cone H 3 P 04 +A.q 
(Chrdtien ) 

Sodium phosphoiodate, bNaaO, PaOs, I 8 I 2 O 5 
+ 5 H 2 O 

Sol m HaO SI sol in cone HsPOd+Aq 
(Chrdtien ) 


>hosphochloroplatmous acid, 

P(0H)3, Ptcia 

See Chloroplatmophosphonc acid 
^hosphochromic acid 


Phosphoindic acid 

See Chlorophosphoiridic acid 

Phospholuteotungstic acid, HsPWsOao 

See under Phosphotimgstic acid 


Lmmonium phosphochromate, 3(NH4)20, 
PaOe, SCrOa+HaO 

Sol m HoO with decomp (Friedheim, Z 
norg 1894, 6 284 ) 

Potassium phosphochromate, 2 K 2 O, PaOs, 
4Cr08+H20 

Sol m HaO but cannot be cryst therefrom 
athout decomp Can be cryst without de- 
omp from H 2 O containing phosphoric acid 
Friedheim ) 

SKaO. P 2 O 6 , 8 Cr 03 Sol in HaO but 
annot oe cryst therefrom without decomp 
Blondel, C R 1894, 118 194 ) 

^osphohypophosphotungstic acid 

>otassium sodium phosphohypophosphotung- 
state, 9 K 2 O, NaaO, 4P O 5 , 2 PO 2 H 3 , 
26 WO 3 + 23 H 2 O 

Precipitate Easily sol m hot H 2 O 
Gibbs, Am Ch J 7 313 ) 

r'eiraphosphoieinmdic acid, 

P4N4H607=P407[^|j[^J“ 

Known only in its salts (Gladstone ) 


Phosphomolybdic acid, PaOs, ISM0O3 
+:rH 20 

^‘Phospholuteomolybdic acid ” 
Dehquescent Sol m H 2 O m all piopor- 
tions (Kehrmann, Z anorg 1894, 7 418 ) 
SHaO, PaOe, 2 OM 0 O 8 + 2 IH 2 O Very sol 
m H 2 O Sol in ether By ( vapor ition of 
HoO solution crystals with 44H O, or from 
a strong solution m cone HNOs-f-Aq, with 
I 9 H 2 O, are obtained, also crystals with 38, 
ind 48 H 2 O are known (Drbiav, C R 66 
704) 

According to Rammclsberg (B 10 177b) 
formula is dHaO PaOs, 22 M 0 O 3 
Accoidmg to Gibbs (Am Ch J 3 317) 
formula is dHaO, P 2 O , 24 Mo 03 -f SOHaO 
Imkcner (B 11 1038) giv(s the formula as 
3HO, P 2 O 5 , 24 M 0 O 3 + 58 H 2 O, xlbo with 
29 H 2 O 

P 2 O 5 , 2 OM 0 O 8 + 52 H 2 O Sol in dry ether 
with evolution of heat, and subsequent scpai- 
ation into two layers, the uppei consisting of 
pure ethei, and lowei of a solution of acid m 
ether Sp gr of lower layer, when sat at 
13°, IS 1 3 On warming lower layer, ether 
separates out and forms an upper layer 1 his 
redissolves on cooling and shalang T. he lower 
layer is insol in HoO and miscible with al- 
cohol 
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100 pts ether thus dissolve 80 6 pts acid 
at 0°, 84 7 pts at 8 1°, 96 7 pts at 19 3®, 
103 9 pts at 27 4®, 107 9 pts at 32 9® (Par- 
mentier, C R 104 688 ) 

PaOe, 22M0O3+57H2O, and +58H2O 
(Pohl, Dissert 1906 ) 

P2O6, 23M0O3+6IH2O (Pohl ) 

P2O6, 24M0O8+6IH2O (Miolati, C C 
1903,11 789) 

+b4H20 (Pohl ) 

Dtphospliopeniamolybdic acid, 
II6P2M06O28 “SlliO, P2O6, 5M0O3 
Not known in free state 

Ammonium phosphomolybdate, (NH4)20, 
P2O6, 2M0O3-I-2H2O 
(Meschorier, Dissert 1894 ) 

2(NH4)20, PaOfi, 4M0O8+5H2O (Fried- 
heim, Z anorg 1894, 6 33 ) 

-|-bH20 (Perlberger, Dissert 1904 ) 
(NH4)3P04, IIM0O3+6H2O 
Formida is (NH4)8P04, IOM0O3+IHH2O, 
according to the older authorities 
Scarcely sol in HjO or aqueous acid solu- 
tions Easily sol in ammonia, and alkahes+ 
Aq (Svanberg and Struve, J pr 44 291 ) 

It is almost completely insol in a mixture 
of ('NH4)2Mo04+Aq, and dil HNOs+Aq 
Absolutdv insol in a dil nitric acid solution 
of ammonium nitiate (Richters, Z anal 10 
471) 

Solubihty IS mcreased even in presence of 
ammomum molybdate and free HNO3 by 
HCl, ammonium, and other chlorides, tar- 
taric acid, or hrge quantities of ammonium 
oxalate or citrate Not precipitated in pres- 
ence of excess of H3PO4 (Fresenius, Z anal 
3 446) 

Sol in 10,000 pts H/) at 16°, in 6600 pts 
H2O containing 1 vol % HNO^, in 550 pts 
HCl+Aq of 1 12 sp gi , in 620 pts alcohol 
of 0 80 sp gi , in 190 pts HNO^+Aq (sp 
gr — 1 2) at 50°, m 5 pts cone H^S04 at 100°, 
m 3 pts NH4OII + Aq ol 0 95 sp gr (Lggert/, 
J pr 79 496 ) 

Sol in 21.186 pts H2O, 3S,117 pts dil 
alcohol, and 13,51i pts stiong alcohol 
(Hehnor, Anal} st, 1879 2 1 ) 

According to bonnenschun, the solubility is 
mcreased by much H2() 01 ilcohol, ilkaline 
hydroxides, carbon itos, ortho-, pyio-, and 
metaphosphates, sodium borate, hyposul 
phate, thiosulphate, acetate, arsenate, and 
arsemte, potassium sodium taitiate, ammo- 
mum oxalate, orthophosphoric acid, and sul- 
phuric acid It IS not increased by ammo- 
nium molybdate or sulphate, potassium sul- 
phate, acid tartiate, acid oxalate, nitrate, or 
chlorate, iodide, chloride, or bromide, sodium 
bromide or nitrate, nitric, hvchochlonc, boric, 
tartaric, oxalic, and dilute sulphuric acids 
(Sonnenschem, J pi 63 342 ) 

Sol in hot H2O Sol in cold caustic 
alkalies, alkali carbonates, and phosphates. 


]SiH 4C1, and (NH4)2C204+ Aq, si sol in 
(NIl4)2S04, KNOa, and KCl+Aq, very si sol 
m NH4N03+Aq Sol in K2SO4, Na2S04, 
NaCl, MgCb, H2SO4, HCl, and cone or dil 
HNOs+Aq 

Presence of (NH4)2Mo04 totally changes 
the effect of acid hqmds, msol mdil HNOsor 
H2S04+Aq contammg (NH4).Mo04, but 
somewhat sol m HCl+Aq, even in presence 
of that salt Tartaric acid and similar orgamc 
substances totally prevent the piecipitation 
of this salt (Eggertz in Fresemus’ Quant 
anal ) 

5(NH4)20, 48 M 0 O 3 , 2P206+17H20 = 

3(NH4)20, 24 M 0 O 3 , Pi 06 + 2 (NH 4 ) 20 , H 2 O, 
24 M 0 O 3 , P 2 O 6 +I 6 H 2 O Formula of above 
salt according to Gibbs 
3(NH4)20, 22 M 0 O 3 , P 2 O 6 + 9 H 2 O, or 
I 2 H 2 O 

8(NH4)20, H2O, 6OM0O3, 3P2O6+IIH2O 
SI sol mH^O 

3(NH4)20, I6M0O3, P0O3+I4H2O Insol 
m cold, sol with decomp m hot H2O Sol 
inNH40H+Aq (Gibbs, Am Ch J 3 317) 
6(NH4) 0, PiOfi, 16MoOs (Meschoirer, 
Dissert 1894) 

3(NH4)20, P2O5, I8M0O3+I4H0O Sol 
in H2O Ihe aqueous solution is stable at 
ordmary temp for several days, but when 
warmed ordmary ammonium phosphomol> b- 
date separates (Kehrmann, Z anorg 1894, 
7 414) 

3 (NH 4 ) 20 , P 2 O 5 , 2 SM 0 O 3 + 8 H 2 O 100 g 

H 2 O dissolve 0 0238 g at 15® 1 pt is sol at 

15® m 4206 pts H 20 , 7300 pts 5% NH 4 NO 8 + 
Aq, 4930 pts 1% HNOs+Aq (de Lucchi, 
Rass Mm 1910, 32 21 ) 

9fNH4)20, 2 P 2 O 6 , 28 M 0 O 3 + 8 H 2 O (Mes- 
choirer, Dissert 1894 ) 

Ammonium diphosphopentomolybdate, 

2fNH4)3P04, 5 M 0 O 3 + 7 H O - 3(NH4)20, 
6AI0O3, P2O +7H2O 

Easily sol in hot, less in cold H/) (Zenl - 
nci, J pr 68 256 ) 

5(NH4)20, H2O, IOM0O3, 2P()b+6H>() 
= 3 cNH 4) O, 5 MoO , P 20fi+2(Nir4) O, H O, 
5M0O3, P Ofi+bH O Sol in H O (Gibbs, 
Am Ch J 1895, 17 87 ) 

+8HO (Peilboigci ) 

+ I 8 II 2 O (Maz/uch(lli and Z ingnlli, 
Giz/ ch It 1910 40 (2) 55 ) 

5(NH4)20, P2O6, IOM0O3+I3H2O, and 
+I4H2O (Perlberger, Dissert 1904 ) 

Ammomum barium phosphomolybdate, 

3(NH4) O, 30B lO, P O5, ^OMoOj 
Insol precipitate (Seligsohn, J pi 67 
478 ) 

Ammomum cadmium pbospbomolybdate, 
5(NH4)20, CdO, P2O5, 6M0O3+8PI O 
(Perlberger, Dissert 1904 ) 

3(NH4)2, 2CdO, 2P Ofi, 9M0O3 j 141H O 
('Peilberger ) 
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Anmiomum cobaltous phosphomolybdate, 
(NH 4 ) A 2 CoO, P^Ofi, SMoO^H-lOHaO 
Decomp by cold H2O Sol m acids and 
hot HiO (Arnfeld, Dissert 1898 ) 
4 (NH 4 ) 20 , CoO, 2P2O6, 10 MoO 3 -f- 12 H 2 O 
SI sol m cold, eaily sol m hot H2O (Arn- 
feld) 

Ammomtun manganous phosphomolybdate, 
(NHOiO, 2 MnO, PaOg, 5M0O3+2OH2O 
Decomp by H2O, but dissolves clear on 
heatmg (Arnfeld ) 

4(NH4)20, MnO, 2P2O5, IOM0O3+I3H O 
(Amfeld ) 

o(NH 4)20, lOMnO, 2P2OS, 2OM0O3+ 
IOH2O Very si sol in H2O (Gibbs, Am 
Ch J 1895 , 17 87 ) 

Ammomum xuckel phosphomolybdate, 
(NH4)20, 2 NiO, P2O6, 5M0O3+IOH2O 
Decomp by cold, but sol in hot H2O 
(Arnfeld ) 

(NH4)20, NiO, 2 P 06 , 10MoOs+12H.O 
Very sol m H2O (Arnfeld ) 

Ammomum potassium phosphomolybdate, 
6(]SH4)20, I5K2O, 2P2O6, 6OM0O3+ 
I2H2O 

Sol in H2O Insol in alcohol (Sehgsohn, 
J pr 67 477 ) 

Ammomum sodium phosphomolybdate, 

6 (NH 4 ). 0 , ISNaiO, 2P2O6, eOMoOs-f- 

I8H2O 

Sol in much boiling H2O Insol in alcohol 
(Seligsohn, J pr 67 474 ) 

Banum phosphomolybdate, 3 BaO, P2O5, 
24 Mo 03 +a:H 20 

Moderately sol m cold, very easily sol in 
hot H O Decomp m aqueous solution at 
ordinary temp on standing (Kehrmann, 
Z anoig 1894 , 7 414 ) 

Cesium phosphomolybdate, SCsiO, P20-i, 
6M0O3+8H2O 

Ppt (Ephraim, Z anorg 1910,66 240 ) 
2CS2O, P2O6, I4M0O3+3H O Difficultly 
sol in H2O (Ephraim ) 

3CS2O, P2O6, 21Mo03f4HO (0 
(Ephraim ) 

Calcium potassium phosphomolybdate, 2 CaO, 
3K2O, 2P2O5, 10 MoO 3 -h 22 H O 
(Friedheim, Z anorg 189^,4 293 ) 

Cobaltous phosphomolybdate, 2Co(), P2O , 
4 Mo 03 +^H 0 
(Arnfeld, Dissert 1898 ) 

3 CoO, P2O6, 5 Mo 03-M6HH20, and+ 17 J^ 
H2O Extremely sol in H )0 (Arnteld) 
3 CoO, P2O5, 18 ]Mo 03+38HO Sol in 
H2O (Arnfeld ) 

3 CoO, PaOfi, 24M0O3+58H0O, and-f 6OH2O 
Sol m H2O (Arnfeld ) 


Cobaltous potassium phosphomolybdate, 
K2O, 2CoO, P2O6, 5M0O3+I5H26 
(Arnfeld ) 

4K2O, CoO, 2P2O6, IOM0O3+I2H2O SI 
sol in cold, easily sol m hot H2O (Arnfeld ) 

Croceocobaltic phosphomolybdate, 24M0O3, 
P2O6, [Co(NH 3 ) 4 (N 02 ) 2 ] 20 , 2 H 20 d- 

21H20 

SI sol m cold, easily in hot H2O (Gibbs, 
Am Ch J 3 317 ) 

Gold phosphomolybdate ammoma, I2AU2O3, 
7P0O3, 3M0O3, 24NH3+2IH2O 
Insol in H2O (Gibbs, Am Ch J 1895 , 
17 172 ) 

Gold sodium phosphomolybdate ammoma, 
5 Au 20 s, NaaO, PjOs, llMoOs, I5NH3+ 
IOH2O 

Sol in dll HCl Almost msol inNH40H+ 
Aq (Gibbs ) 

Lead phosphomolybdate, 23 PbMo 04 , P2O6, 
2 PbP 04 + 7 H 20 

Sol in 500,000 pts H2O Insol m NH4OH 
4-Aq Easily sol m KOH, NaOH, or HNO3 
-i-Aq, somewhat less sol m HC2H3O2+AQ 
(Belli, Bull Soc ( 3 ) 3 852 ) 

Lithium phosphomolybdate, I2L12O, 4P2O5, 
5M0O3+I8H2O 

Partially sol in H2O (Ephraim, Z anorg 
1909 , 64 233 ) 

3 LiA P2O6, 5M0O3+I6H2O Ppt 
(Ephraim, Z anorg 1910 , 66 233-6 ) 

31 12O, P2O5, 5M0O3 + 17 H O Ppt (F ) 
5 Ii 20 , 2P2O6, 8M0O3+2SH 0 h isih sol 
in H2O (E ) 

3I12O, P2O5, 12Mo034-lbIl20 Ppt (h ) 
3I12O, P2O6, I8M0O3+27H2O Sol in 

H2O (E ) 

I Manganous phosphomolybdate, 3 i\In(), P Og, 
oM oO 3 -f" 201120 

Very sol m H2O SI sol in iholiol (Ain- 
feld) 

3 MnO, POfi ISMoOs+MLO Sol m 
H2O ( \rnfeld ) 

mnO, POr, 24Mo()-, + 5Sir (), ind+OO 
H2O Easily sol in 11 O f Aiiih Id ) 

Manganous potassium phosphomolybdate, 
2 MnO, IK O, 2 P O , lOMoO, f iOlt () 
Sol in hot H2O (Airifdd) 

Manganous sodium b"' ^ 

7 MnO, 9 NiO, ' HO 

Nearly msol in cold H2O Sol in boiling 
H2O but deconip thdiby (Gihhs, \rn Ch 
J 1895 , 17 S 5 ) 

Nickel phosphomolybdate, 2 Ni(), P Og, 
4 Mo 03 +rH >0 
Ppt ( Arnfeld ) 

3 NiO, P2O6, 5 MoOi-f'^ 0 H 2 O Decomp by 
H2O (Arnfeld ) 
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3NiO, PgOfi, I 8 M 0 O 3 + 34 H 2 O Sol m 
H 2 O (Arnfeld ) 

3NiO, PiOfi, 24 M 0 O 3 + 58 H 2 O, and+eOHaO 
Efflorescent Sol m H 2 O (Arnfeld ) 

Nickel potassiiim phosphomolybdate, K 2 O, 
2 NiO, PoOfi, 5 M 0 O 3 +I 3 H 2 O 
Decomp by cold H 2 O, but goes into solu- 
tion by boiling (Arnfeld ) 

4 K 2 O, NiO, 2 P 2 O 5 , 10 MoO 34 - 12 H 2 O Sol 
m H 2 O (Arnfeld ) 

Potassium phosphomolybdate, K 3 PO 4 , 
llMoOa+lJ^H^O - 3 KiO, P2O6, 22M0O3 
+3HoO 

Insol in H 2 O Easily sol in alkalies 
(Svanberg and Struve ) 

100 g H 2 O dissolve 0 007 g at 30°, 100 g 
10% HN 03 + 4 .q dissolve 0 204 g at 30° 
(Donk, Bull 90, Bur of Chem , U S Dept 
of ^Lgric 1906 ) 

According to oldei authorities the formula 
IS KsPO^ IOM 0 O 3 -I-I V^Il 20 
+ 6 H 2 O (Eammelsberg ) 

2 K 2 O, H 2 O, 24 M 0 O 3 , PiOs+SH 0 SI sol 
m cold HoO 

5 K 2 O, H 2 O, 44 M 0 O 3 , 2P20fi+21HoO 
(Gibbs Am Ch J 3 317) 

3 K 2 O, P 2 O 6 , 18 M 0 O 3 +IIH 2 O, and +I 5 H 2 O 
(Ehas) 

+I 4 H 2 O SI sol in cold, verv easily sol 
in hot H 2 O Can bo ci yst from hot H 0 
(Kehrmann, Z anoig 1894, 7 416 ) 

3 K 2 O, P 2 O 6 , 17Mo()s+ 12H20 Moder- 
ately sol in H 2 () (hli IS, Dissert 1906 ) 
5 K 2 O, P Or, 17 Mo 03 +j:?H O A.queous 
solution defomp i ipidl} in the cold (Kehr- 
mann, Z anorg 1S94, 7 42 3 ) 

4 K 2 O, 2H(), 9Mc)()<, PO 6 + I 8 H 2 O 

(Zenkner ) 

5 K 2 O, H O, lOMoO, P 2()5 + 19H20 has- 
ily sol in H () (R imnielsbdg, H 10 1776) 
6 K 2 O, KiMoOi, IbOf Insol in H O bol 
m KOH 4 -A(i fU iinnu Isbc ig ) 

KO, POf 2M(>()^4-UII 0 Vdvsol in 
H 2 O ^dudluini Z inoig 4 2S7 ) 

2K O, P 0 4JVIo(),-f-SlI O bol in H>0 
(Friedluiin ) 

Potassium dzphospho/iddamolybdate, IK O, 

P O , 'iM()()<+7H 0 

80 I in JI (), pKfipit it((l by lINO{ or IICl 
+Aq f/dikiioi, I pi 68 2()1 ) 

2K O, P 0 5MoO,4-l)H O (I ludhdin ) 

Potassium •‘h ^ nitrate, 

2K3PO 

(Debrav, ( R 66 701) ) 

Rubidium phosphomolyb dates 
7Rb20, POfi, 22 M 0 O 3 +I 2 H 2 O, dRbaO, 

P2O6,20A4oO3 + 12 H 2 O, 6 Rb 0 ,'P 206 , ISM 0 O 3 

+ IOH 0 O, 5Rb20, 2 P 2 O 6 , 9Mo03-hl3H20, 
7Rb20, 3 P 2 O 6 , IOM 0 O 3 +I 5 H 2 O (Ephraim, 
Z anorg 1910, 66 237 9 ) 


Silver phosphomolybdate, 7Ag20, P 2 O 5 , 

2 OM 0 O 3 + 24 H 2 O 

Ppt Sol in dll HNTOs+Aq, forming — 
2Ag20, P 2 O 6 , 20]VroO3H-7Il2O SI sol m 
H 2 O (Rammdsberg ) 

Formula of first salt is — 

7 Ag 20 , 22 M 0 O 3 , P 1 O 64 -I 4 H 2 O Sol m hot 
H 2 O, but solution IS quickly decomp (Gibbs, 
Am Ch J 3 317) 

7Ag20, P 2 O 6 , 24 M 0 O 3 Ppt fMiolati, J 
pr 1908 (2) 77 451 ) 

Silver d^pbosphopentomolybdate, 
Ag6M05p202S ■4"7H2Q 

Easily sol in H 2 O (Debra^ , C R 66 70o ) 

Sodium phosphomolybdate 
Sol in H 2 O and HNOa+Aq (Sonnen- 
schein, A 104 45 ) 

Na20, 5H 0, P20fi, ISMoOs+aiHaO 
2Na26, 4H 6, P 2 O 6 , 18Mo03+a;H20 
3 Na 20 , P 2 O 6 , I 8 M 0 O 3 + 26 H 2 O (Fried- 
heim ) 

3Na?0, P 2 O 6 , 24Mo 08+42H 0 (Rosen- 
heim and. Pmsker, Z anorg 1911, 70 79 ) 

Sodiiun d^phosphope7^^amolybdate, 3Na20, 
P 2 O 6 , 5 Mo 03 -f- 14 HoO 
Easilv sol in H 2 O (Debray ) 

Sodium auramme phosphomolybdate, NaiO, 
5AU2O3, 2P06, IIM0O3, 15NH3 
Sol in hot H 2 O Very sol in hot HCl 
(Gibbs, Am Ch J 1895, 17 171 ) 

ilfetophosphomolybdic acid 

Ammonium w o/zome^ aphosphomolyb date , 
SrNEIO 0, 4NH4PO3, IOM0O3+9H2O 
Very sol in H O (Gibbs, Am Ch J 7 

m) 

Barium /lea^ameiaphosphomolybdate, BaO, 
Ba^fPOa^e, 14 Mo()i + 55110 
Sol in HO (Gibbs) 

P^rophosphoiutrylic acid, P HN()i = 


Not 1 nown in fire st it( 

Ammonium p/y/ophosphomtrylate, 
p .. ONH4 

Insol but giaduallv decomp by H 2 () 
(Gladstone ) 

Potassium , KP 2 NO 4 

Insol in H 2 O (Gladstone ) 

Silver , AgP 2 N 04 

Ppt 
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iTnphosphomtnlic chloramide, 

P8N3Cl4(NH2)2 

Sol m H 2 O without decomp ; sol in ether, 
alcohol, si sol m benzene (Stokes, Am Ch 
J 1895, 17 287 ) 

T'nphosphomtnlic ieimchlorhydnn, 
P 8 N 3 CI 4 O 2 H 2 

Sol m ether, alcohol, and H 2 O insol in 
benzene and CS 2 (Stokes, Am Ch J 1895, 
17 286) 

T'nphosphomtnhc chlonde, P 3 N 3 Cle 

Sol in glacial acetic acid and H 0 SO 4 100 
pts eth6r dissolve 46 5 pts at 20° (Liebig ) 
Insol m hght petroleum, sol in benzene 
(Stokes, Am Ch J 1S97, 19 783 ) 

Teiraphosphomtnhc chlonde, P 4 N 4 CI 8 
Sol m alcohol, ether, benzene, H 2 SO 4 SI 
sol in H 2 O with decomp 100 pts ether dis- 
solve 12 3 pts at 20° (Stokes, Am Ch J 
1895, 17 281 ) 

Pentophosphomtnhc chlonde, ( PN CI 2 ) 6 = 
P 5 N 5 CI 10 

Sol m benzene, light petroleum, acetic 
acid, ethei, CS 2 , insol in H 2 O (Stokes, Am 
Ch J 1897, 19 790 ) 

Peaiaphosphomtnlic chlonde, (PNCDe* 
PeNflClao 

Sol in benzene, hght petroleum, ether, 
CS 2 , insol in H 2 O (Stokes ) 

Pepiaphosphomtnlic chlonde, (PNCl2)7 = 
PtNtCIh 

Sol m benzene, light petroleum, ether, 
CS 2 insol mH 20 ,sol m alcohol with decomp 
(Stokes ) 

PoZ 2 /phosphomtnlic chloride, (PNCDa; 

Depolymeiizes on distillation, insol m 
benzene and light pcti oleum and all nouti il 
solvents, sol in H^O with decomp (Stokes ) 

Phosphonitrilochloramide, PjN CL(NH 2 ) 
Slowly sol in H 2 O with decomp Insol 
in ethei and CS SI sol m boihng CCL 
(Besson and Rosset, C R lOOS, 146 1140 ) 

Phosphomum bromide, PH 4 Br 

Decomp Molentlyb'v H^O 

Phosphomum chlonde, PH 4 CI 
(Ogier, Bull Soc ( 2 ) 32 4S3 ) 

Phosphomum htamum chlonde, 2 PH 4 CI, 
3 I 1 CI 4 

Decomp bv H 2 O, HCl, 01 alkalies +Aq 
R ose ) 


Phosphomum iodide, PH 4 I 

Decomp by H 2 O, alkalies, alcohol, etc 
(Rose, Pogg 46 636 ) 

Decomp by PCI (Wilde, B 16 217 ) 

Phosphomum sulphate ( 0 

Dehquescent. very unstable (Besson, 
C R 109 644) 

Phosphoramide, P(]SrH 2 )s 
Insol m NH 4 Br, SNHs, sol in NH 4 I, 3NHs 
(Hugot, C R 1905, 141 1235 ) 

Pllosphor^r^aImde, PONsHe 
See Phosphoryl inamide 
Phosphonc acid, anhydrous, P2O5 
See Phosphorus penioxide 
Metophosphonc acid, HPOa 
Sol m H 2 O Not isolated (Fleitmann, 
Pogg 78 362 ) 

Dehquescent Sol m H 2 O, but aqueous 
solution decomp into H 3 PO 4 , slowly in the 
cold, but more rapidly on heating Cone 
solutions decomp more rapidly than when 
dll (Giran, A ch 1903, (7) 30 203 ) 

Insol m liquid CO 2 (Buchnei, Z phys 
Ch 1906, 64 674 ) 

Dtmeiaphosphonc acid, H 2 P 2 O 6 
Not isolated (Fleitmann ) 
Tnmetophosphonc acid, H 3 P 3 O 9 
Sol m HoO, the solution is permanent m 
the cold, but on evaporation it is qiiickh de- 
eomp to H 3 PO 4 

Teiraweiaphosphonc acid, H 4 P 4 O 12 

Not isolated 

Hea;ame(aphosphoric acid, HaPcOis 
(Glacial phosphonc acid ) 

Deliquescent, cisily sol in 11 () with evolu- 
tion of heat and convdsion into ILPO4 Not 
easily sol in pieseine of slight impiiiitK s 
Insol in liquid MI (Gon \ni Ch J 
1S9S, 20 S2S ) 

Orthophosyihonc acid, H3PO4 
Vciy sol m llAI 

100 pts of th( solution (ont iiii it 
26 21° 27 02° 20 42° 20 77° 

95 0 05 OS 06 15 0()llpts 

17 65° 10 15 42 10° (inpt ) 

07 S 0S4S 100 pth lldH), 
(Smith and Menzies, J Am Chem Soc 1909, 
31 1186) 

See also IOH3PO4+H2O, and 2H8PO4+ 
H 2 O 

Sp gr of H 3 P 04 -hAq containing 

10 20 30 40 50 %P206 

11 1 23 1 39 16 1 85 

(Dalton ) 
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Sp gr of H3PO4 +Aq 


Spgr 


g 

m 



% P2O6 

1 

608 

49 

60 

n 

328 

36 

15 

n 

144 

17 

89 

1 

492 

48 

41 

1 

315 

34 

82 

1 

136 

16 

95 

1 

476 

47 

10 

1 

302 

33 

49 

1 

124 

15 

64 

1 

464 

45 

63 

1 

293 

|32 

71 

1 

113 

14 

33 

1 

453 

45 

38 

1 

285 

31 

94 

1 

109 

13 

25 

1 

442 

44 

13 

1 

276 

31 

03 

1 

095 

12 

18 

1 

434 

43 

95 

1 

268 

30 

13 

1 

081 

10 

44 

1 

426 

43 

28 

1 

257 

29 

16 

1 

073 

1 9 

63 

1 

00 

42 

61 

1 

247 

28 

24 

1 

066 

8 

62 

1 

401 

41 

60 

1 

236 

27 

30 

1 

056 

7 

39 

1 

392 

40 

86 

1 

226 

26 

36 

1 

047 

6 

17 

1 

CO 

40 

12 

1 

211 

24 

79 

1 

031 

4 

16 

1 

376 

39 

66 

1 

197 

23 

23 

1 

022 

3 

03 

1 

369 

39 

21 

1 

185 

22 

07 

1 

014 

1 

91 

1 

3561 

38 

00 

1 

173 

20 

91 

1 

006 

0 

79 

1 

847 

37 

37 

1 

162 

19 

73 





1 

339 i 

36 

74 

1 

153 

18 

81 






(Watts, C N 12 160 ) 


Specific gravity of H 8 P 04 +Aq contammg 
6 12 18 % H 3 PO 4 , 

1 0333 1 0388 1 1065 

24 36 54 % H 3 PO 4 

1 1163 1 2338 1 3840 

(Schiff, \ 113 183 ) 


Sp gr of H 8 P 04 +Aq at 15° a=sp gr if % 
is PaOi, b= sp gr if % IS H3PO4 


% 

a 

b 

% 

a 

b 

1 

1 

009 

1 

0054 

31 

1 

288 

1 

1962 

2 

1 

017 

1 

0109 

32 

1 

299 

1 

2036 

3 

1 

025 

1 

0164 

33 

1 

310 

1 

2111 

4 

1 

032 

1 

0220 

34 

1 

321 

1 

2186 

5 

1 

039 

1 

0276 

35 

1 

333 

1 

2262 

6 

1 

047 

1 

0333 

36 

1 

345 

1 

2338 

7 

1 

055 

1 

0390 

37 

1 

357 

1 

2415 

8 

1 

063 

1 

0449 

38 

1 

369 

1 

2493 

9 

1 

071 

1 

0508 

39 

1 

381 

1 

2572 

10 

1 

080 

1 

0567 

40 

1 

393 

1 

2651 

11 

1 

089 

1 

0627 

41 

1 

407 

1 

2731 

12 

1 

098 

1 

0688 

42 

1 

420 

1 

2812 

13 

1 

106 

1 

0749 

43 

1 

432 

1 

2894 

14 

1 

115 

1 

0811 

44 

1 

445 

1 

2976 

15 

1 

124 

1 

0874 

45 



1 

3059 

16 

1 

133 

1 

0937 

46 



1 

3143 

17 

1 

142 

1 

1001 

47 



1 

3227 

18 

1 

151 

1 

1065 

48 



1 

3313 

19 

1 

161 

1 

1130 

49 



1 

3399 

20 

1 

171 

1 

1196 

50 



1 

3486 

21 

1 

182 

1 

1262 

51 



1 

3573 

22 

1 

192 

1 

1329 

52 



1 

3661 

23 

1 

202 

1 

1397 

53 



1 

3750 

24 

1 

212 

1 

1465 

54 



1 

3840 

25 

1 

223 

1 

1534 

55 



1 

3931 

26 

1 

233 

1 

1604 

56 



1 

4023 

27 

1 

244 

1 

1674 

57 



1 

4114 

28 

1 

254 

1 

1745 

58 



1 

4207 

29 

1 

265 

1 

1817 

59 



1 

4301 

30 

1 

277 

1 

1889 

60 



1 

4395 


(Schiff, calculated by Oerlach, Z anal 8 292 ) 


Sp gr of HaP 04 +Aq at 17 5° 


/A 

Sp gr 


Sp gr 

A 

Sp gr 

1 

nm 

24 

1 208 

47 

1 476 

2 

1 014 

25 

1 219 

48 

1 491 

3 

1 021 


1 229 

49 


4 

1 028 

27 

1 240 

50 


5 


28 


51 


6 

1 044 

mm 

1 261 

52 

1 551 

7 

1 053 

30 

1 272 

53 

1 566 

8 

1 061 

31 

1 282 

54 

1 581 

9 

iKl !■ 


1 293 

55 

1 597 

mm 

IH 



56 

1 613 

11 



1 315 

57 

1 629 

12 

Hi!!' 3 

35 

1 326 

58 

1 645 

13 

iSij3 

36 

1 338 

59 

1 661 

14 

1 112 


1 350 



15 

nj^ 


1 362 

61 

1 693 

16 

1 129 

39 

1 374 

m&m 


17 

1 139 

mm 

1 386 

63 

1 725 

18 

1 148 

41 

1 398 

64 

1 741 

19 

1 158 

42 

1 410 

65 

1 758 

20 

1 168 

43 

1 423 

66 

1 775 

21 

1 178 

44 

1 436 

67 

1 792 

22 

1 188 

45 

1 448 

68 

1 809 

23 

1 198 

46 

i 462 




(Hager, Adjumenta vana, Leipzig, 1876 ) 


Table for correction to be added or subtracted 


for 1° change in temperature 


% p^>> 

Corr 

% P2O6 

dorr 

10-14 

0 00035 

36-45 

0 00068 

15-25 

0 0004 

46-55 

0 00082 

26-35 

0 00052 

56-68 

0 001 


(Hager ) 


Sp gr of H 3 P 04 -l-Aq 


G equivalents 
H3PO4 per litre 

t® 

Sp gr t®/t° 

0 002572 

17 714 

1 001552 

0 005142 

17 706 

1 0003051 

0 01025 

17 685 

1 000595 

0 02042 

17 683 

1 001158 

0 03056 

17 687 

1 001708 

0 04065 

17 704 

1 002252 

. '■07 

17 663 

1 002790 

0 10046 1 

17 696 

1 005412 

0 19961 

17 749 

1 010560 

0 29716 

17 701 1 

1 015584 

0 49057 

17 719 

1 025469 

0 5070 

17 58 

1 02627 

5 0700 

17 84 

1 25162 


(Kohlrausch, W Ann 1894, 63 29 ) 


Miscible with cone HC 2 H 302 H-ALq Sol 
in 30 pts warm creosote 

1 cc of a sat solution of ether m H 2 O dis- 
solves 0 0886 grams H3PO4 







674 


PHOSPHOBIC ACID 


1 cc of a sat solution of H 2 O m ether dis- 
solves 0 000033 grams H 3 PO 4 

Solutions of HaP 04 m H 2 O contaimng less 
than 0 434 grams acid per 1 cc lose an msig- 
nificant amount of acid to ether when agi- 
tated therewith (Berthelot, C R 1896, 123 
346 ) 

The composition of the hydrates formed by 
HsP 04 at different dilutions is calculated from 
determinations of the lowermg of the fr -pt 
produced by H3PO4 and of the conductivity 
and sp gr of H 8 P 04 +Aq (Jones, Am Ch 
J 1905, 34 331 ) 

10 HsPO 4 H-H 2 O Solubihty m H 2 O 
100 pts of the solution contam at 


2411° 

24 38° 

24 40° 

94 78 

94 80 

94 84 pts H 3 PO 4 , 

24 81° 

25 41° 

25 85° 

94 95 

95 26 

95 54 pts H 8 PO 4 


(Snoith and Menzies, J Am Chem Soc 1909, 
31 1186) 

2 H 8 PO 4 +H 2 O Solubility m H 2 O 
100 pts of the solution contam at 
—16 3° 0 5° 14 95° 24 03° 27 0° 

76 7 78 7 81 7 85 7 87 7 pts H3PO4, 

29 15° 29 35° (mpt ) 

90 5 91 6 pts H: 8 P 04 , 

28 5° 27 0° 25 41° 

92 5 93 4 94 1 pts H 8 PO 4 


Retroflex part of curve 
(Smith and Menzies, J Am Chem Soc 1909, 
31 1186) 

Pi/rophosphonc acid (IHpliosplionc acid), 

H4P2O7 

Very sol m H 2 O The solution may be 
kept vuthout change, but on heating it is 
converted mto H3PO4 

The acid m solution gradually changes to 
H 3 PO 4 , the convex Sion being more rapid with 
more concentrated solutions (Montemartmi 
and Lgidi, Gazz ch it 1902, 32 (1) 381 ) 

Phosphonc acid, H8P2O9 (?) 

Sol in H 2 O ( Joly, C R 100 447 ) 

Phosphates 

The phosphates of NH 4 , K, Na, 1 1 , Cs, and 
Rb are sol in HoO, vith the exception of 
certain metaphosphates, the other phosphates 
-excepting neutral T1 salts, are nearlj insol in 
H2O, excepting when an excess of H3PO4 is 
present The latter are all sol inHNOs+Aq 

(a) Metaphosphates 

ikfonometaphosphates Only alkali mono- 
metaphosphates are known, and they are all 
insol m H 2 O 


Dmetaphosphates Alkah dimetaphos- 
phates and some doublt salts containing an 
alkah as one of the bases are sol in H 2 O, the 
rest are si sol or insol in H 2 O 

Tnmetaphosphates All salts are sol in 
H 2 O 

I Teimmetaphosphates The alkali salts are 
sol m H 2 O, the others are insol 
B'ea;ametaphosphates The alkali salts are 
sol , the others msol , in H 2 O, but are mostly 
sol in Na hexametaphosphate+Aq 

(6) Orthophosphates K, Na, Li, Cs, and 
Rb orthophosphates are sol in H 2 O All the 
: others are insol in H 2 O, but sol in excess of 
H 8 PO 4 , and HN 03 -|-Aq, less easily sol in 
HC 2 H 802 +Aq Pb, Al, and Pe 2 phosphates 
are insol m HC 2 H 802 -f-Aq SI sol in NH4 
salts +Aq, especialh NH 4 C 1 - 1 -Aq, from which 
solution the> are pptd by NH 40 H-|- 4 .q 
Orthophosphates insol in H 2 O are also insol 
m an excess of alkali orthophosphates H-Aq 
All orthophosphates are insol , or very si 
sol m alcohol 

(c) Pyrophosphates Mkali pj rophos- 
phates are sol in H 2 O, the otheis are insol 
m H 2 O, but are mostly sol in an excess of Na 
pyrophosphate -h 4.q 

Aluminum meiaphosphate, Al2(P03)5 

Insol in H 2 O and cone acids (Middiell, 
A 61 59) 

Alummum ori/iophosphate, basic, dAbOs, 
P 2 OB+I 8 H 2 O 
Mm Bvansite 

4 AI 2 O 3 , 3 P 2 O 6 + I 8 H 2 O Ppt Insol m 
H 2 O (Rammelsberg ) 

2Ab03, P 2 O 5 
H-SHiO Min Angelite 
-i- 5 H 20 Mm Kalaite iTiirqu(ns() Sol 
in HCl+Aq 

-f 6 H 20 Decomp bv II^G (IIaut( ftiiilk, 
J pr (2) 37 111 ) 

Mm Pegamte Mou 01 less sol in IICI, 
and HNOs+Aq 

H- 8 H 20 Ppt (Miinioc, A 169 27S ) 
Mm Fb6chente SI ittieked by IlCl 01 
HNOs+^q, sol m HiSOi-l-Aq 

3 AI 2 O 3 , 2POB+8H2O, or 12H 0 Sol 111 
acids, even aftci ignition (Millot, C Jt 82 
89 ) 

4 ' 10 H 20 Mm Coet ulcolaclili Sol in 

- 1 - 12 H 20 Min Wavdhte 

Alummum Aephosphate, \1 ( PO4) 

Crybtalhne Not attacked by (one HCl or 
HNOs+Aq, difficultly hot cone H SO4 
(de Schulten, C R 98 HSd ) 

Ignited Al 2 (P 04 ) is si decomp by HiO, so 
that solubility determinations are v triable 
For an extended discussion, see original paper 
(Cameron and Hurst, 1904, 26 898 ) 
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+4H2O Easily sol in mineral acids, msol 
in acetic and other orgamc acids Easily 
but IS reprecipitated by 
NHiCl+Aq Sol in NHiOH+iq Sol m 
a large amoimt of alum+Aq (Rose), in 
aluminum acetate and othei aluminum salts 
+Aq (Fleischer, Z anal 6 28) More sol 
than ferric phosphate in ammomum oxalate 
or citrate +Aq CMillot ) 

Acid IMH4 citrate -f-Aq dissolves 3% of the 
P2O6, neural NH4 citrate -hAq dissolves 6 6% 
of the P2O6, ammomacal NH4 citrate-{-Aq 
dissolves completely m 25 mm (Erlenmeyer, 
B 14: 1869 ) ' 

Sol in NH40H-HAq, especially m presence 
of alkali phosphates (de Komnck, Z 
23 90 ) 


J'J ot pptd in presence of alkali tartrates or 
citrates, sugar, glycerine, etc 

Insol in ethyl acetate (Naumann, B 
1910,43 314) 

Min VoTxsoite Very qmckly sol in warm 
cone HCl+lq 

4-5H20 Mm Zepharomtchite 
-j-SHiO Min Gihhsite 


Almnmum calcium phosphate, A1 O3, 3CaO, 
P205+3H,0 . 

Min Tamstockite 

2AI2OS, 6CaO, 3P Os+SH 0 Mm Kirro^ 
Me 

Alu m i num calcium phosphate sulphate, 
3AI2O3, SOs, Ca3(P04) +6H2O 
Mm Svanbergite Scarcely attacked bj 
HCl+^q, and onl'v si bvH2S044’A.q 

Alu minum ferrous magnesium phosphate, 
(Mg, Fe) M2P2O10+4H 0 
Mm Childremte Slowly sol mHCl-h-kq 
Mm Eosphonte Sol m HNO3 or HCl-h 

(Mg, Fe)M2P209+H20 Mm LazuMe 
Only si attacked by acids, when not pre- 
viously igmted 

Aluminum hthium phosphate, A1 (P04)2, 
4L13PO4+3OH.O 
Precipitate (Berzehus ) 

Insol m H„0, easily sol m acids 


Aluminum or^/iophosphate, acid, 2AI2OS, 
3P2O6+I6H0O 

Insol in acids after being igmted (Millot, 
Bull Soc (2) 22 244 ) 

4-4H20, and 6H2O lasol m H2O or alco- 
hol (Hautefeuille and Margottet, J pr (2) 
37 111) 

AI2O3, 2P O6+8H2O Insol in acids or 
aqua regia after being ignited (Millot ) 
2Ab03, 5Pi06H-14H20 Decomp by cold 
H2O into — 

4AI2O8, 7P2O6+9H2O Decomp by hot 
H2O (Erlenmeyer, 4 194 200 ) 

AI2O3, 3P2054-3H0=Al2(H2P04)6 Deli- 
quescent, completely sol m a little cold 
H2O, and cone solution can be boiled without 
decomp , but dil solution (1 20) separates 
Al2(P04)2 on boiling, which redissolves on 
cooling, the moie quickly the more dilute the 
original solution (Eilenmeyer, A 194 198) 

Alummum /i^rophosphate, AUfP 07)3 + 
IOH2O 

Precipitxtc Sol m mineral acids, and 
N'a4P20 d-'iq, msol in acetic acid Sol m 
KOH-I-Aq, sol in NH40H+Aq, but when 
dissolved m HCH- Vq is n pieeipitated by 
NH40H+A.q, incl is not redissolved m an 
excess thoi oof (bchwarzenberg, A 66 147 ) 
Sol m alum-f-Aq (Rose, Pogg 76 19) 

Aluminum p^romeZa phosphate, M2O3, 2P2O6 
(Hautefeuille and Margottet, C R 96 
849 ) 

Alummum ammomum d^hyd^ogen orthophos- 
phate, NH4H2PO4, AIPO4 
Partially decomp by H 0 Sol in acids 
and alkalies Nearly msol m 50% acetic acid 
(Cohen, J Am Chem Soc 1907, 29 720 ) 


Aluminum magnesium phosphate 
Mm LazuMe 

See Phosphate, alummum ferrous mag- 
nesium 


Aluminum potassium phosphate, il O3, K^O, 
2P2OS 

Insol m acids (Ouvrard, A ch (6) 16 
289) 

24I2O , 2K 0, 3P O5 (Ouvrard ) 

Alummum silver weiaphosphate, 2AI2O3, 

AgaO, 4P2O5 

(Hautefeuille and Margottet, C R 96 849, 
1142) 


Alummum sodium pyrophosphate, 

MNa (P 0 )2 

Insol m H 0 and acids (W allrot h ) 
Nearly msol in acids (Ouvrard \ ch 


(6) 16 338 ) 

2A1 O3, SNasO, 3P Os Sol in HNO3+ A.q 
(Ou\ rard ) 

AUCPiOT),, 2Na4P O7+3OH O 
Very diftcultly sol m H 0 (Pahl, Bull 
Soc (2) 22 122) 


Alummum phosphate hthium fluoride, 

2A1 (P04)2, 3LiF 

Min Amhlygornte SI attacked by HCl-f- 
Aq, more easilv by H2S04-HAq 

Ammomum meiaphosphate, NH4PO3 

Insol mH20 (hleitmann, Pogg 78 345 ) 


Ammomum dt?7ieiaphosphate, (NH4) (P03)2 
Sol m 1 15 pts cold or hot H2O (Fleit- 
mann, Pogg 78 245 ) More sol m dil 
alcohol than Na or E salt 
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Sol in 0 9 pts H2O, easily sol in acids 
especially boiling with cone H2SO4 
(Glatzel, Dissert 1880 ) 

Ammoniiun irzme^aphospliate, (NH4)sP80a 
Ver\ sol in H2O (Lmdbom, Acta Lund 

1873 15 ) 

Ammonitmi ictrameirtphospliate, 

(NH4)4P40i2 

Sol in H2O (Warschauer, Z anorg 1903, 
36 177) 

+4H2O Much more sol m H^O than the 
K or Na salt 1 pt is sol m 8 pts H2O 
(Glatzel, Dissert 1880 ) 

Ammonium pewiametophosphate, 

(NH4)6p60lfi 

Sol in H2O (Tammann, J pr 1892, (2) 
46 455 ) 

Ammonium dcAjaweiaphospliate, 

(NH4)ioPio 080 j 

Very si sol m H2O, 100 g H2O dissolved 
1 20-1 54 g in 2 months Easily sol m hot 
HoO with decomp (Tammann, J pr 1892, 
(2) 46 448 ) 

-f I2H2O (Tammann, J pr 1892, (2) 46 
465) 

Ammonium or^/iophosphate, (NH 4 ) 3 P 04 H- 
3H2O 

Difficultly sol in H2O 
Less sol in H4O than (NH4)2HP04 (Ber- 
zelius ) 

Insol in alkalies +Aq (Berzehus ) 

SI sol m H2O Decomp in the an 
(Schottlander, Z anorg 1894, 7 344 ) 

Solubility m H8P04+Aq at 25° 


In 1000 g of the solution mols 


NH 4 

PO 4 

7 42 

0 084 

5 02 

0 20 

2 95 

0 46 

3 04 

1 02 

3 32 

1 32 

4 78 

2 32 


(D'Ans and Schremer, Z phys Ch 1910, 76 
105) 


Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 
+5H2O (Sestmi, Gazz ch it 9 298 ) 

Ammomiun hydrogen orthophosvhsite, 

(NH4)2HP04 

Easily sol in H2O Effloresces to form 
NH4H2PO4 (Schiff, A 112 88 ) 

Sol in 4 pts cold, and less hot H2O Solu- 
tion loses NH3 by boiling Insol m alcohol 


100 g H2O dissolve 131 g at 15°, sp gr 
of sat solution =1 343 (Greemsh and 
Smith, Pharm J 1901, 66 774 ) 

Solubihty m H5P04-l-Aq at 25° 


In 3000 g of the solution mols 


NH4 

PO4 

6 42 

3 23 

6 46 

3 74 

6 56 

4 01 

6 78 

4 34 

7 26 

4 83 

7 16 

4 82 


(D*Ans and Schremer, Z phys Ch 1910, 76 
105) 


Insol in acetone (Eidmann, C C 1899 
II, 1014, Naumann, B 1904, 37 4329 ) 

Ammonium d^hydrogen or^Aophosphate, 
NH4H2PO4 
Does not effloresce 

Less easily sol m H2O than (NH4)2HP04 
(Mitseherlich, A ch 19 385 ) 

Sol in 5 pts cold, and less hot H2O 

Solubihty m H8P04+Aq at 25° 


In 1000 g of the solution mols 


NH4 

PO4 

6 72 

4 54 

5 62 

3 88 

4 62 

3 36 

2 72 

2 59 

2 50 

2 51 

2 58 

4 29 

2 76 

6 21 

3 06 

7 70 

3 10 

7 8b 


(D'Ans and Schremer, Z phys Ch 1910, 76 
106) 


Insol m acetone fPidinann, C C 1899, 
II 1014, N iiimann, B 1901,37 4:120) 

Ammonium ori/iophosphate, acid 
Decomp into NH4H2PO4 at 77-78° 
(Parravano and Mieli, Gazz ch it 1908, 38, 
11 536) 

Ammonium p^/rophosphate, (NIl4)4p/)7 
Easily sol in H2O Akoliol prx < i|)it itxs it 
from the aqueous solution (hrhwir/x nherff. 
A 66 141 ) 

Insol in acetone (Eidminn, C C 1899, 
II 1014, Naumann, B 1904, 37 4320 ) 

Ammomum hydrogen pyrophosphate 

(NH4)2H2P207 

Yer} sol m H2O Insol m alcohol 
(Schwarzenberg, A 66 141 ) 
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Ammonium barium inme^aphosphate, 
(NH4)BaP30fl+H20 
Easily sol m HoO (Lindbom ) 

Ammomum cadmium dimetapkosvhsLte. 
(NH4)20, CdO, 2P206+3H20 = 

(NH4)2Cd(P20fl)2 

Efflorescent CPleitmann, Pogg 78 347 ) 

Ammonium cadmium or^/iophosphate, 
NH4CdP04+lJ^H20 
Easily sol m NH40H-j-Aq and acids 
(Drew son, Gm K Handb 6*© Aufl III 74 ) 

Ammomum calcium d/iinetaph.osph.a.te, 
(NH4)2Ca(P206)o+2H20 
Very si sol in H^O Not decomp by 
acids (Fleitmann, Pogg 78 344 ) 

Ammomum calcium phosphate, ]SH4CaP04+ 
OjHaO 

Ppt (Herzfeld and Feuerlem, Z anal 20 
191 ) 

+7H2O Not completely decomp by cold 
H2O m % hour, rapidly by hot H2O (Lasne, 
BuU Soc 1902, (3) 27 131 ) 

Ammomum chromium ori/iophosphate, basic, 
5(NH4)H PO4, 2CrP04, 4Cr(OII)s 
(Cohen, J Am Chem Soc 1907, 29 1196 ) 
(NH4)2HP04, 2CrP04+3H20 Ppt 

(Cohen ) 

Ammomum chromic pyrophosphate, 
NH4^CrP207)+bH20 

SI sol in cold H 0 Decomp by boiling 
H2O (Rosenheim, B 1915, 48 586 ) 

Ammomum cobaltous mc^ophosphate 

Extremely sol m H2O and in NH40H+Aq 
(Persoz, J pr 3 215 ) 

Ammomum cobaltous orZ/iophosphate, 
NH4C0PO4+H O 

Not decomp bv boiling HD (Debray, J 
Pharm (^) 46 121) 

+I2H2O Ppt (Chant el, 1862 ) 
Co(NH 4) H2(P04)2+4H 0 Insol in H2O 
(Debray ) 

Ammomum copper dzweiaphosphate, 

(NH4)2Pi06, CuP O0+2H2O 
Very si sol in HD, insol in alcohol 
(Fleitmann, Pogg 78 345 ) 

+4H2O Iffiorcsccnt Veiy si sol in 
H2O, insol in alcohol (F ) , i 1 

Sol m 50 pts H2O Slowly attacked by 
acids Only boiling H SO 4 attacks easily 
(Glatzel, Dissert 1880 ) 

Ammomum glucmum orthophosphate, 
NH4GIPO4 

Insol m cold, si sol in hot H2O (Rossler, 
Z anal 17 148) 


Ammonium glucmum sodium orthophosphate, 
(NH4)2GlNa2(P04) +7H2O 
(Scheffer, A 109 146 ) 

Ammomum iron (ferrous) orthophosphate, 
NH4FeP044*H20 

Insol even in boiling H2O When still 
moist, easily sol m dil acids, but sparmglj 
and slowly sol after drying^^even m cone 
acids Decomp bv NH4OH, KOH, and 
NaOH+Aq Insol in alcohol (Otto, J pr 
2 409) 

(NH4)2FeH (P04)2+4H20 (Debray ) 

Ammomum iron (feme) hydrogen orthophos- 
phate, basic, 2(NH4)2HP04, 3FeP04, 

I 3 Fe(OH)3 

Ppt Insol m 95% alcohol (Cohen, J 
Am Chem Soc 1907, 29 719 ) 

Ammomum iron (feme) hydrogen orthophos- 
phate, NH4H2Fe(P04)o 
Ppt Same properties as Na salt ("Wem- 
land, Z anorg 1913, 84 356 ) 

Partially hydrolvzed by H2O Readily sol 
m HCl, HNO3, H2SO4 and H3PO4 Partially 
hydrolyzed by cold NH40H-}*-Aq Sol in 
excess of hot NH40H-|“Aq Completeiv 
hydrolyzed by caustic alkalies Practically 
msol in 50% acetic acid (Cohen, J Am 
Chem Soc 1907, 29 718 ) 

Ammomum lead d^?rotaphosphate, 
(NH4)oPb(P206)2 

Very difficultly sol in H 0 and acids 
(Fleitmann, Pogg 78 343 ) 

Ammomum htiuum ?7iotaphosphate, Li O, 
2(NH4) 0, 3P O6+SH2O 
Not appreciably sol in cold H2O but 
rapidly and abundantly sol in H2O at 70° 
(lammann, J pr 1892, (2) 46 442 ) 

Ammomum lithium phosphate, (NH4) L1PO4 
SI sol in H2O (Bei7elius ) 

Ammomum magnesium /iietaphosphate, 
(NH4) 0, 2MgO, 2P O5+9H 0 ( 

Sol with difficulty in H 0 or acids when 
heated Easily sol m H 0 before heating 
(Wach, Schw J 69 29 ) 

Precipitated from aqueous solution b\ 
alcohol 

Ammomum magnesium dtwetaphosphate, 
(NH4)2Mg(P206) -fGHaO 
Efflorescent (Eleitmann, Pogg 78 34b ) 

Ammomum magnesium phosphate, 
NH4MgP04, and -h6H20 
1 1 H2O dissolves 66 mg anhydrous 
NH4MgP04 at 15° (Fresemus, A 65 109 ) 

1 1 HoO dissolves 74 1 mg anhydrous 
NH4MgP04 at 20 5-22 5° (Ebermayer ) 
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1 1 H 2 O dissolves 106 mg anhydrous 
NH 4 MgP 04 (Liebig ) 

Insol in H 2 O, but when boiled with H^O it 
loses NHs and H 2 O (Struve, Z anal 1898, 
37 486) 


Solubility of NH 4 MgP 04 + 6 H 20 m H 2 O at t° 



G salt in 100 g H 2 O 

0 

0 0231 

20 

0 0516 

40 

0 0359 

50 

0 0303 

60 

0 0401 

70 

0 0163 

80 

0 0195 


(Wenger, Dissert Geneva, 1911 ) 


Aqueous solution is precipitated by 
NH 4 OH, but not by Na 2 HP 044 "Aq (Fre- 
semus ) 

Sol in 44,600 pts H 2 O containing am- 
moma More sol m H 2 O containing NH 4 CI, 
and IS sol in 7548 pts of a solution containmg 
1 pt NH 4 CI to 5 pts H 0 and ammoma, and 
m 15,627 pts of a solution containmg 1 pt of 
NH 4 CI to 7 pts H 2 O and ammoma (Fre- 
semus ) 

According to Kremers (J pr 65 190), a 
solution of 3 pts HiO to 1 pt NH 40 H- 1 -Aq 
of 0 96 sp gr IS best smted for washmg the 
precipitated NH 4 MgP 04 

Accordmg to Ebermayer (J pr 60 41), 
1 pt anhydrous salt is sol in 13,497 pts 
H 2 O at 23®, in 31,098 pts NH 40 H-|-Aq (4 
pts H 2 O 1 pt NH 40 H+Aq of 0 961 sp gr ) 
at 21 25°, in 36,764 pts NH 4 OH 4 Aq (3 pts 
H 2 O 1 pt NH 40 H+Aq) at 20 6 °, m 43,089 
pts NH 40 HH-A.q(lpt H 2 O Ipt NH 4 OH+ 
Aq) at 22 5®, in 45,206 pts NH 40 H+Aq 
(1 pt H 2 O 2 pts NH 40 H + A.q) at 22 5°, m 
52,412 pts NH 40 H+Aq (1 pt H 2 O 3 pts 
NH 40 H+Aq) at 22 5®, in 60,883 pts pure 
Nn 40 H-i-Aq (sp gr 0 961) at 22 5° 

ALlmost absolutely insol in H 2 O contaimng 
34 vol NH 40 H+Aq (sp gr 0 96) and NH 4 CI, 
^ e , much more insol than given by Fresenius 
(Kubel, Z anal 8 125 ) 

According to Kissel (Z anal 8 173), 1 1 
NH 40 H-fAq (3pts H 2 O Ipt NH 40 H 4 -Aq 
of 0 96 sp gr ) dissolves 4 98 mg in 24 hours, 
while 13 9 mg are dissolved if IS g NH 4 CI to 
a litre of H 2 O are also present 

(NH 4 ) 2 S 04 +Aq containing 2 2 g per litre 
dissolves 71 7 mg , 3 0 g , 113 mg , 10 g, 
147 mg , NaCl+Aq containing 2 g NaCl per 
1 dissolves 123 4 mg , NaNOa+Aq contaimng 
3 g NaNOs per 1 dissolves 93 1 mg (Liebig, 
A 106 196 ) 

Completely msol in water contaimng am- 
momum phosphate or ammomum sodium 
phosphate (Berzelius ) 

800 com II 2 O, sat with CO 2 , dissolve 1 425 
g (Liebig ) 

Easilv sol in H 2 S 03 +Aq, acetic and other 


acids, also in boihng solution of ammomiun 
citrate (Millot, Bull Soc (2) 18 20 ) 

When in presence of Fe or A1 salts it is sol 
to a consideiable extent in H 2 C 4 H 406 H-Aq 
6 g NH4CI m 100 ccm H2O contaimng 10 
ccm 6 34% NH 40 H+Aq dissolve pptd salt 
=i0 0029 g Mg 2 P 207 1 g (NH 4 ) 2 C 204 m 

100 com H2O, and NH40H+Aq^ dissolve = 
0 0061 g Mg 2 P 207 2 g citric acid m excess 

of NH 40 H+Aq dissolve =0 0147 g Mg 2 P 207 
Solubility prevented by excess of magnesia 
mixture (Lindo, C N 48 217 ) 

Solubihty of NH 4 MgP 04 + 6 H 20 in salts -f-Aq 
att® 


(G salt dissolved in 100 g solvent ) 



5 % NH 4 NO 8 

+Aq 

NH4cI^Aq 

1 pt NH 4 OH 

(D =0 96) 
-f4pts H 2 O 

0 

0 1100 

0 0597 

0 0087 

20 

0 0463 

0 1055 

0 0098 

30 

0 0546 

0 1133 


40 

0 0645 

0 0713 

0 0135 

50 

0 0723 

0 0931 

0 0153 

60 

0 0846 

0 1728 

0 0174 

70 

0 0834 

0 1239 

0 0178 

80 

0 1009 

0 1913 

0 0145 



4% NH40H+Aq and 

4%NH40H+Aq and 


5% NH 4 CH-Aq 

10% NHiCl+Aq 

20 

0 0165 

0 0541 

60 

0 0274 

0 0731 


(Wenger, Dissert Geneva, 1911 ) 


About 3 times as sol m Ca(C 2 H 302 ) 2 +Aq 
as m NaC 2 H 302 -fAq, but solubilitv is pre- 
vented by excess of MgCL (Villo, Bull Soc 
(2) 18 316 

SI sol in ‘immomum citrate -|-Aq contain- 
ing 400 g ammonium eitriti in i litre 
Solubility = 0 457% at ord tinip ind 0 58% 
at 50° (Bobs, Ch Z 1903, 27 1151 ) 

Min Struvite 

-I-H 2 O Insol in H 2 O or cituc acid-f A.q 
(Millot and Maquenne, Bull Soc (2) 23 238 ) 


Ammonium magnesium hydrogen orthoph.os- 
phate, (NH 4 ) 2 MgH 2 (P 04 ) 2 + 3 ir O (0 
(Graham ) 

Ammomum magnesium phosphate, 

5MgO, (NH4)20, 2 P 2 O 5 + 24 H 2 O 
(Gawalovskv, C C 1886 721 ) 

Ammomum magnesium sodium pi/rophos- 
phate, rNH 4 ) 3 Mg 6 Na(P 207)4 
Insol m HiO and not decomp thereby 
(Berthelot and Andr4, A ch 1897, (7) 11 
18b) 
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Anmaomtim manganous (i^me^apllosphate, 
(NH4)iMn(P03)4+4H20 

Relatively easily attacked by acids (Glat- 
zel, Dissert 1880 ) 

+6H2O 

Efaorescent (Fleitmann, Pogg 78 346 ) 

Ammonium manganous or/^phosphate, 
NH 4 MnP 04 +H 20 

Sol in 32,092 pts cold, and 20,122 pts 
boiling H 2 O, and in 17,755 pts NH 4 Cl-fAq 
(1 4% NH4CI) (Fresemus ) 

+ 7 H 2 O Insol m H 2 O below 70", at 70" 
100 g H 2 O cbssolve 0 0052 g salt, at 80", 
0 0067 (Wenger, Dissert Geneva, 1911 ) 
Easily sol in dil acids Decomp by 
KOH+Aq, but not by NH 40 H+Aq or 
K2C08-l-Aq Insol m NH 4 OH or NH 4 salts 
+Aq (Gibbs ) 

Solubility m salts +Aq at t" 

1AA ^ ^ 


t® 

NH4^0 8 
+Aq 

NH4C?iAq 

1 pt NH 4 OH ^ 
D=0 96 
-(-4 pts H 2 O J 

0 

0 0206 

0 0020 

0 0116 

20 

0 0200 

0 0255 

0 0122 ^ 

30 

0 0226 

0 0345 


40 

0 0209 

0 0386 

0 0118 

50 

0 0226 

0 0355 

0 0132 

60 

0 0270 

0 0384 

0 0193 . 

70 

0 0281 

0 0414 

0 0191 

80 

0 0326 

0 0451 

0 0197 


(Wenger, I c ) 


(Naumann, B 1904, 37 


Insnl m alcohol 
Insol in acetone 
4329) 

Ammomum manganic pyrophosphate, 
NH4MnP207 + ^H20 

Deoomp by cold H 2 O with separation of 
Mn 203 (Rosenheim, B 1915, 48 584 ) 

Ammomum manganous sodium pi/rophos- 
phate, NH 4 NiMnP 207 + 3 H 20 
Insol in H G or alcohol Fasilv sol m very 
dll acids (Otto, J pr 2 418 ) 

Formula is Na 4 (NIl 4 ) 4 Mn 2 (P 207 ) 3 + 
I 2 H 2 O, aeeoiding to Berzelius 

Ammonium mercuric meiophosphate 
Sol in H 2 O, or at least in NH 40 HH-Aq 
(Persoz, J pr 3 210 ) 

Ammonium mckel ?7ie/aphosphate 
Insol in H 2 O Sol in NH 40 H-bAq, from 
which it is 1 epptd on evaporation of the NH3 
(Persoz, J pr 3 215 ) 

Ammomum mckel d^metophosphate, 

(NH4)2NiP40i2+4H20 

Sol m 12 5 pts H 2 O (Glatzel, Dissert 

1880) 


Ammomum mckel oriAophosph.ate, 
NH4N1PO4-I-2H2O 
Ppt (Debray, C R 69 40 ) 

-I-6H2O Decomp by boihng H2O (De- 
bray ) 

Ammomum potassium d^w 2 -e^aphosphate, 
(NH 4 )ioK: 4 (P 206)7 

More* sol m H2O than following salt 
(Fleitmann, Pogg 78 341 ) 
NH4ICSP4O12+2H2O Difficultly sol m 
H2O (Fleitmann ) 

Ammomum potassium pyrophosphate, 
NH4K2HP2O7+HH2O 
Ddiquescent Sol in H2O Decomp on 
boilmg (Schwarzenberg ) 

Ammomum sodium d^?we^aphosphate, 
NH4NaPi06+H20 

More sol in H2O than Na2P206, but less 
than (NH4)2P Or Less sol m alcohol than 
i H2O (Fleitmann, Pogg 78 340 ) 

mmomum sodium ortAophosphate, 
(NH 4 ) 2 NaP 04 + 4 H 20 

Decomp by H2O Cryst from NH4OH+ 
.q of 0 96 sp gr From H2O solution, 
TaNH4HP04+4H20 separates out (Uels- 
lann, Arch Pharm ( 2 ) 99 138 ) 

Insol m acetone (Naumann, B 1904 , 37 
329 ) 

-h 5 H 20 

NH4Na2P04+12H20 (Herzfeld, Z anal 

'°fNHj,Na(PO4)2+0H2O Sol m HO with 
decomp Cryst from hot cone NH40-rl-l-Aq 
(Uelsmann, Arch Pharm ( 2 ) 99 138 ) 

Ammonium sodium hydrogen phosphate (Mi- 
crocosmic salt), NH4NaHP04+4H20 
Efflorescent Easily sol m H2O Sol in 6 
pts cold, and 1 pt boiling H2O Insol in 

alcohol ^ „ 

Aqueous solution gives off NII3, especially 

Insol m acetone (P'ldmanii, C C 1899, 
II 1014 ) 

Mm Stenonle 
-I-5H2O (Uelsmann ) 

T. he composition of the h;^, drates f 01 med by 
this salt at diffeient dilutionb is cxlculated 
from determinations of the lowering of the 
fr -pt produced by the salt and of the con- 
ductivity and sp gr of its aqueous solutions 
(Jones Am Ch J 1906 , 34 319 ) 

(NH 4 ).NaaH.(P 04 ) 4 + 3 H 20 Decomp by 
H2O (Filjiol and Senderenfl, C R 93 388 ) 

Ammonimn sodium pyrophosphate, 

(NHi) 2 Na 2 P 207 + 5 H 20 

Lasily sol m H4O Aqueous solution de- 
eomp by boiling (Schvarzenberg, A 66 

142 ) , ^ ^ 

-I-6H2O (Rammelsberg ) 
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Ammonium sodium glucmum or^/iophospliate, 
(NH4)2Na2Gl(P04)2+7H20 
Precipitate (Scheffer ) 

Ammomum thallous or^/iophosphate, 

(NH4)3P04, (NH4)2T1P04, OrH2NIl4P04, 
HTI 2 PO 4 

Sol m H2O (Lamy, Rammelsberg ) 

Ammomum uranyl phosphate, 

NH 4 (TJ 02 )P 04 +a;H 20 
Insol m H2O and HC HsOi+Aq Sol in 
mineral acids, from which it is precipitated 
by NH4C2H802+Aq, m which it is msol 
(Knop ) 

+3H2O Insol in H2O and acetic acid 
Sol in all mineral acids, oxahc acid and 
M2C08+Aq (Lienau, Dissert 1898 ) 

Ammomum vanadium phosphate 
See Phosphovanadate, ammomum 

Ammomum zmc dtme^aphosphate, 
(NH4)2Zn(P206)2+6H20 
Efflorescent (Fleitmann, Pogg 78 347 ) 
+4H2O Sol in 70 pts H2O Decomp by 
H 2 SO 4 (Glatzel, Dissert 1880 ) 

Ammonium zmc or^liophosphate, basic, 
3NH3, 2ZnO, P2O6P8H2O 
(Rothei, A 1867, 143 356 ) 

4(NH4)20, 62;n0, 3P2O6+4H2O (Schweik- 
ert, A 1868, 145 57 ) 

Ammomum zmc or/^ophosphate, NH 4 ZnP 04 
+H 2 O 

Insol in H2O Sol in acids, and caustic 
alkalies (Bette, A 16 129 ) 

Ammomum zmc hydrogen phosphate, 
NH 4 H 2 PO 4 , ZnHP 04 +H 20 
Insol m H2O (Debray ) 

4(NH4)20, 6ZnO, 3P2O5 (Schweikert, A 

146 57) 

3(NH4)20, 4ZnO, 2P2O6+I3H2O (Rother, 
A 143 356) 

Ammommn phosphate selenate 
See Seleiiophosphate, ammonium 

Barium ^nphosphate, 5BaO, 3 P 2 O 6 

Insol in H2O, msol in acids after heating 
to a high temp (Schwarz, Z anorg 1895, 9 
264) 

Banum me/aphosphate, Ba(P 03)2 

Insol in H O or dif acidb (Maddrcll, A 
61 61) 

Not decomp by boiling with acids or alkah 
carbonates -j-Aq (Fleifmann, Pogg 78 352) 

Banum dtmeiaphosphate, Bap206+2H20 
More difhcultlv sol in II2O than Ba3(P309)2 
Shghtly attacked by boiling cone HCl+Aq 
or HNOs-f-Aq Fasily decomp by H2SO4 
(Fleitmann, Pogg 78 254 ) 


Banum ^nmeiaphosphate, Ba8(P309)‘»+2HoO 
Somewhat sol in H2O (Fleitmann, A 66 
313) 

+6H2O Easily sol in HCl+Aq (Lind- 
bom ) 

1 1 H2O dissolves 2 589 g at ord temp 
(Wiesler, Z anorg 1901, 28 198 ) 

Banum teome^aphosphate, BasPeOis ( 0 
Sol m H2O only after boiling several hours 
Nearly msol m H2O (Ludert, Z anorg 
6 15) 

Insol in NH4Cl-f Aq (TV ackenroder ) 

Sol m NaePeOis-fAq Sol in HNOs+Aq 
After igmtion it is nearly msol m HNOs+Aq 

Banum orthophosphate, Ba3(P04) 

Precipitate Very si sol or msol m H2O 
<^Graham, Pogg 32 49 ) 

Sol m HCl+Aq Decomp by S02+Aq 
Insol m methyl acetate (Naumann, B 
1909,42 3790) 

Banum hydrogen phosphate, BaHP04 
Sol m 10,000 pts H2O (Malaguti, A ch 
(3) 61 346) 

Sol m 20,570 pts 1120 at 20° (Bischof, 

1833) 

Not completely soluble m water containing 
CO2, but BaCb causes no ppt in Na2HP04+ 
Aq contaimng 7 16 g or less N i2HP04 m a 
litre after it has been saturated with CO 2 
(Setschenow, C C 1876 97 ) 

Easily sol m H3P04+Aq, and dil HC1+ 
Aq HNOs-fAq of 1 275 sp gr if not diluted 
has scarcely any solvent action, but more dis 
solves on dilution until a in i\imum is ic uhed, 
when 10 vols of H2O have been added 
(Bischof, Schw J 67 39 ) 

Sol in 367-403 pts uotic uid (1 0^2 sp 
gr ) at 22 5° (Bis( hof, / c ) 

Easily sol in H2O cont lining NHiCl, 
NH4NC)3, or NH4 siKcmatc, fiorn \\hi( h solu 
tions it IS completely pptd bv NIGOH+Aq 
^Rose ) 

Insol in Na2HPC)4 or Ba( 1 + V(i (Rose, 
Pogg 76 23 ) 

More sol in BiCb 01 NaCl-hAcj thin in 
H O, 1 pt BaHP04 being sol in \ J62 pts 
H2O containing 1 2% N iCI ind 0 B i( 1 
(I udwig Arch Pharm (2) 66 2()5 ) 

Sol in Na citrate +Aq dSpilh i ) 

Barium ietrahydrogen phosphate, 

BaH4fP04) 

Sol m H2O (Mitschdlnh, 1821 ) 
Decomp by much lIjO into IU1[P()4 
Sol in phosphoric and cdtiin othci icicls 
(Berzelius, A ch 2 15^ ) 

Barium pt/’^ophosphate, Ba2P207 4-a*H2() 
Somewhat sol m H2O, in much H4P2O7+ 
Aq, also m HCl+Aq or UNO 3 -h Aq Insol 
in HC2H302+Aq or Na4P207+Aq (Schwar 
; zenberg ) 

I Insol m NH4C1+Aq (Wackenroder ) 
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Banum hydrogen p2/^ophospliate, BaHgPaOr, 
BaoPsOT-fSn.O ^ 

Ppt (Knorre and Oppelt, B 21 773 ) 


Banum ie^mphosphate, Ba8P40i3 

Insol m HoO or acids when strongly heated 
(Fleitmann and Henneberg, \ 66 331 ) 


Banum manganic pj/^ophosphate, 
Ba(MnP207)2+5H20 
Almost msol in HjO (Rosenheim, B 
1915,48 585 ) 

Banum potassium inmefaphosphate, 

BaKPsOg+HaO 

Much less sol m H2O than ]NH4BaP309 or 
NaBaPsOg (Lindbom ) 

Sol m HCl+Aq after ignition 


Banum potassium or^/iophosphate, BaKP04 
Insol in H2O (Ouvrard, A ch (6) 16 
297 ) 

+IOH2O (de Schulten, C R 96 706) 

Banum sodium diwe/aphosphate, 

BaNa^fP 0(5)2“j-4H20 
(Glatzel, Dissert 1880 ) 

Banum sodium inmeiaphosphate, BaNaPsOg 

+4H2O 

More easily sol m H2O than Ba3(P309)2 
Sol in acids, unless ignited (Fleitmann and 
Henneberg, A 65 314 ) 

Efflorescent Sol m HCl+Aq after igm- 
tion only by long boiling When fused it is 
easily sol in IICl f Aq (Lindbom, Acta 
Lund 1873 21 ) 


Banum sodium ori/iophosphate, BaNaP04+ 
lOH/) 

(de Schulten, C R 96 706 ) 

Not attacked by cold but dccomp by hot 
H2O (Villuib, C R 104 1103 ) 

SI sol in HjO (Quart noli, C A 1911 
2375 ) 


Banum sodium p?/rophosphate, 

Ba4Na4(P O?)^ 

Sol in hot HCl and HNO3 (iammann, 
J pr 1892, (2) 46 4b9 ) 

GBa^PiO?, Na4P207+6H20 Completely 
msol in Na4P207 + A.q, but not msol in H2O 
or NH4OH + \q Easily sol in HNO3 or HCl 
+Aq Insol in alcohol (Baer, Pogg 76 
164) 

Banum uranous meiaphosphate, UO2, BaO, 
P2O5 

(Colam, A. ch 1907, (8) 12 142 ) 


Banum uranyl orthophosphate, 
Ba(U02)2(P04)2+8H20 
Min Uranoaraite 

Ban^ phosphate chlonde, 3Ba3(P04)2, 

Min Barytapatzie (Deville and Caron, A 
ch (3) 67 451 ) 

4BaH4(P04)2, BaCL (Frlenme\er, J B 
1867 145) 

15BaO, 6P2O6, BaCL+GHsO (0 Sol m 
18,000 pts coldH20 Much moie sol inHaO 
containing BaCL, NH4CI, and NH4OH 
(Ludwig Arch Pharm (2) 66 271 ) 

Bismuth orthophosphate, basic, 2B1PO4, 
3B12O8 

Insol mH20 Sol m HCl+Aq (Cavazzi, 
Gazr ch it 14 289 ) 

Bismuth orthophosphate, B1PO4 
Insol m H2O or HNOs+Aq SI sol m 
NH4 salts +Aq ('Chancel, C R 60 416 ) 
Not decomp by H2O Other phosphates 
of Bi are decoinp by H2O (Montmaitmi, 
C C 1900 , II 1256 ) 

Nothvdiolyzedby hot HoO, si sol mBiCl 
+ A.q, decomp by boiling alkah (Caven, 
J Soc Chem Ind 1897, 16 30 ) 

More sol in HCl+Aq than m HNOs+Aq 
(Rose ) 

Sol mUO (N03)2+A.q (M'Curdy, Am J 
Sci (2) 31 282 ) 

Insol inMNOs+A-q 

Insol in Bi salts +A.q (Rose, Pogg 76 
26) 

Sol mNH4Cl+A.q, but msol inNH4N03-<- 
Aq (Brett, 1837 ) 

(Kuhn) 

+3H2O Ppt Decomp bj H2S or KOH 
+Aq (Vamno, J pr 1906, (2) 74 151 ) 

Bismuth pz/rophosphate, basic, 2Bi O3, P O5 
Insol in H2O and HC H^O f Aq sol in 
hot HCl and HNOs+Aq Insol m Na4P O7 
+ Aq, and NH4 citmtc+Aq (Passenm, 
Cim 9 84) 

Bismuth pz/rophosphate, Bi4(P O )3 

Insol m H 0 or HNOs+Aq (Chan(el, 
C R 60 416 ^ 

Decomp bvH20 (Wallioth, Bull Soc (2) 
39 olb) 

Sol in Na4P O7 + Aq <'Strome\er) 

Bismuth sodium pz/rophosphatc, NaBiP O 
+3H2O 

Insol in H2O (Rosenheim, B 1915, 48 
588 

Boron phosphate, BPO4 
Insol in H2O Not attacked by boiling 
alkahes (Me\ er, B 22 29 19 ) 
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PHOSPHATE, BROMOMOLYBDENUM 


Bromomolybdenum phosphate 
See under Bromomolybdenmn comps 


Cadmium inphosphate, CdsCPsOio)** 

Insal in H 2 O and acids (Gluhmann, 
Dissert 1899 ') 

Cadmium ieimphosphate, bCdO, 4 P 2 O 6 + 
I 8 H 2 O 

Insol in acids (Gluhmann ) 

Cadmium meiaphosphate 
Very sol m NH 40 H+Aq fPersoz, ^ eh 

66 334) 

Cadmium diTneiaphosphate, Cd(P 08 )iH- 2 H 20 
Sol m 32 pts H 2 O Scarce^ attacked by 
acids, especially cone H 2 SO 4 (Glatzel, 
Dissert 1880 ) 

Cadmium ieirametophosphate 

Insol m H 2 O Easily decomp by Na 2 S+ 
Aq (Fleitmann, Pogg 78 358 ) 
Cd 2 (PO 3 ) 4 -f- 10 H 2 O Notso very difficultly 
attacked by acids but insol after ignition 
(Glatzel, Dissert 1880 ) 

Cadmium ori/iophosphate, Cds(P 04)2 
Ppt Insol m HiO Sol m Cd salts +Aq 
fStromeyer ) 

Easily sol m NH4 sulphate, chloride, 
nitrate, or succmate-f-Aq (Wittstem, Repert 

67 32) 

H 2 Cd 6 (P 04 ) 4 + 4 H 20 Sol in dil 
Aq (de Schulten, Bull Soc (3) 1 473 ) 

Cadmium ieirahydrogen phosphate, 
CdH4(PO4)2+2H20 

Decomp by great excess of H 2 O (de 
Schulten ) 

Cadmium pi/rophosphate, Cd 2 p 207 + 2 H O 
Insol in H 2 O Sol m NH4OH, Na 4 P 207 + 
Aq, or acids Insol in KOH+Aq Sol m 
S 02 +Aq (Schwarzenberg, A 66 183 ) 

Cadmium hydrogen ori/iophosphate hydra- 
zme, CdHP 04 , 2 N 2 H 4 
Decomp by light (Franzen, Z anorg 
1908,60 283 ) 

Cadmium potassium ie/mmei«phosphate, 
CdK3(P08)4+3H O 

Sol m 135 pts H 2 O Difficultly decomp 
by acids (Glat/el, Dissert 1880 ) 

Cadmium potassium ori/iophosphate, 

CdKP04 

Insol inH 20 ,sol m dil 1101+ Aq (Ouv- 
rard, A ch ( 6 ) 16 321 ) 


Cadmium potassium p 2 /^ophosphate, 
CdK2P207 

Insol in H 2 O, sol in dil HCl+Aq (Ouv- 
rard ) 

5 CCI 2 P 2 O 7 , 4 K 4 P 2 O 7 + 3 OH 2 O Much more 
easily sol in H 2 O than the CdNa salt (Pahl, 
Sy V A F 30 , 7 39 ) 

Cadmium sodium inphosphate, NasCdPsOio 
+I 2 H 2 O 

Sol m acids even after igmtion (GMh- 
mann, Dissert 1899 ) 

Cadmium sodium in?? 2 eiaphosphate, 
Na4Cd(P03)6+4:H20 

SI sol mH20 Insol m alcohol (Wiesler, 
Z anorg 1901, 28 204 ) 

Cadmium sodium i^irameiuphosphate, 
N-a2Cd^P03)4+3H20 

Completely insol in H 2 O (Glatzel, Dis- 
sert 1880 ) 

Cadmium sodium oriTiophosphate, 
CdNa4(P04)2 

Insol m H 2 O, very sol in dil acids 
CdNaP 04 As above (Ouvrard ) 

Cadmium sodium pi/rophosphate, 

CdNa2P207 

Sol in dll acids, even acetic acid (Wall- 
roth) 

+ 4 H 2 O Insol m H 2 O (Pahl, Sv V A 
F 30 , 7 39 ) 

Cadmium phosphate bromide, 3 Cd 3 (P 04 ) 2 , 
CdBra 

Sol in cold \ery dil HNOi-4-Aq (de 
Schulten, Bull Soc (3) 1 472 ) 

Cadmium phosphate chloride, 3 Cd 3 (P 04 ) 2 , 
CdCl> 

Sol in dll HISOs+Aq (d( Schulten) 

Caesium weiaphosphate, CsPO-j 

Sol m H 2 O (von Borg, B 1901 , 34 4185 ) 

Caesium ori/iophosphate, CS 2 PO 44 - 51120 
Deliquescent, ver\ sol in H 0 (vcmBeig) 

Caesium hydrogen ori/iophosphate, Cs HPO 4 
-^H20 

Very sol in H 2 O (von Berg ) 

Caesium d^hydrogen ori/iephosphate, 
CSH 2 PO 4 

Sol m H 2 O, msol in alcohol (von Berg) 

C-^sium pz/rophosphate, CS 4 P 2 O 7 

Very sol in HjO, very hydioscopic (von 
Beig) 
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Calcitini fnphospliate, 5CaO, 3 P 20 fi 
Insol in H 2 O (Schwarz, Z anoig 1895, 
9 264) 

Calcium monoweiorphosphate, Ca(P 03)2 
Insol m H 2 O and dil acids (Maddrell, A 
61 61) 

Not decomp by digestion with alkali car- 
bonates -(-Aq (Fleitmann ) 

Calcium dzmeiaphosphate, Ca2(P206)2+ 
4H2O 

Insol in H 2 O Decomp by warm H 2 SO 4 , 
but not appreciably by cone HCl or HNOa-j- 
Aq (Fleitmann, Pogg 78 255 ) 

Calcium /learameiaphosphate C) 

Insol m H 2 O Sol in NaoPeOis+Aq and 
m HCl+Aq (Rose, Pogg 76 3 ) 

CasPeOis Nearly insol in H 2 O, sol m dil 
acids (Ludert, Z anorg 5 15 ) 

Calcium or//iophosphate, basic, 3 Ca 3 (P 04 ) 2 + 
CaOiHi 

(Warmgton, J B 1873 253 ) 

4CaO, P 2 O 5 (Hilgenstock ) 

Calcium orthophosphates, 

Equihbrium m system CaO+p 206 +H 20 


Solubility of CaO in P 206 +Aq at 25° 


g CaO per 1 
of solution 

g P206perl 
of solution 

Solid phase 

1 71 

4 69 



7 48 

22 39 



8 10 

23 37 



11 57 

36 14 



12 88 

41 24 



18 77 

59 35 



19 25 

63 03 



23 31 

75 95 


CaHPO<, 2HjO 

23 69 

79 10 



32 41 

109 8 



35 90 

129 8 



39 81 

139 6 



40 89 

142 7 



43 82 

154 6 



49 76 

191 0 



55 52 

216 5 



59 40 

234 6 



70 31 

279 7 



72 30 

351 9 



69 33 

361 1 



65 46 

380 3 



63 53 

395 1 



59 98 

419 7 


•CaH4(P04)2, H 2 O 

59 25 

424 6 



57 74 

428 0 



53 59 

451 7 



48 78 

475 3 



44 52 

505 8 



41 86 

528 9 



39 89 

538 3 




(Cameron and Seidell, J Am Chem Soc 
1905,27 1508) 


Solubihty of CaO in P 206 '{-Aq at 25° 


g CaO per 1 ' 
of solution 

1- p 0 p'"*’ ' 

Solid phase 

1 

7 61 

19 96 



6 51 

16 52 



5 01 

12 82 


CaHP04 

3 42 

8 16 



2 42 

5 75 



1 58 

3 66 



0 544 

1 516 



0 400 

1 108 



0 291 

0 773 


Sohd phases are 

0 232 

0 662 


evidently sohd 

0 145 

0 381 


solutions 

0 062 

0 109 



0 049 

0 088 



0 034 

0 015 


Ca8(P04)2 

0 587 

0 013 

|Sohd phase is prob- 

0 789 

0 012 

j ably a sohd solution 


(Cameron and Seidell, J Am Chem Soc 
1905,27 1513) 


Solubihty of CaO m P 206 +Aq at 50 7° 


100 g of the solution 


contain 

Sohd phase 

g P 2 O 6 

g CaO 


62 01 

0 336 

CaH4P208+CaH4P Os H 2 O 

68 08 

0 635 

CaH4P20s H 2 O 

54 67 

0 939 


50 25 

1 428 


46 15 

2 100 


41 92 

2 974 


37 33 

3 898 


33 18 

4 880 


29 61 

5 725 

CaH4P208 H20+CaHP04 

15 48 

3 507 

CaHP04 

9 465 

2 328 


6 157 

1 563 


2 946 

0 852 


2 281 

0 692 


0 1521 

0 0588 


0 1527 

0 0596 

CaHP04 2H 0 

0 1331 

0 0514 

CasPiO UiO 

0 0942 

0 0351 


0 0309 

0 0106 


0 00068 

0 00071 



(Bassett, Z anorg 1908, 59 15 ) 
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Solubihty of CaO in p 20 s+Aq at 40° 

100 g of the solution 



Solid phase 

g P2O6 

g CaO 


45 42 

1 768 

CaH4P208, H 2 O 

41 33 

2 588 

a 

36 79 

3 584 

(t 

32 46 

4 505 

te 

28 27 

5 501 

tt 

21 67 

4 813 

CaHP 04 

17 78 

4 100 

tt 

16 36 

3 810 

tt 

9 905 

2 536 

tt 

6 979 

1 847 

it 

4 397 

1 267 

(t 

1 819 

0 576 

tt 

0 423 

0 156 

It 

0 294 

0 110 

a 

0 158 

0 0592 

(t 

0 146 

0 0519 

tt 

0 128 

0 0508 

Ca3P208, H 2 O 

0 0262 

0 0098 

tt 

trace 

0 0709 

Ca4P209, 4 H 2 O 

C( 

0 0814 

tt 

<t 

0 0829 

tt 

tt 

0 0840 

tt 

(Bassett, Z 

anorg 1908, 69 18 ) 

Solubihty of CaO m P206H-Aq at 25° 

100 g the solution 


contain 

Solid phase 

g PaOfi 

g CaO 

36 11 

3 088 

CaHiPjOs, HsO 

31 97 

4 128 

it 

28 34 

4 908 

tt 

27 99 

4 930 

(f 

25 45 

5 489 

it 

22 90 

5 523 

CaHP04 

17 55 

4 499 

tt 

15 34 

4 027 

tt 

9 10 

2 638 

IC 

6 049 

1 878 

tt 

3 613 

1 181 

C( 

2 387 

0 826 

it 

0 417 

0 165 

CaHPOi+CaHPO,, 2 H 2 O 

0 178 

0 0696 

ft 

0 0332 

0 0126 

tt 

0 0948 

0 0352 

Probably Ca3P208, H 2 O 

0 0571 

0 0211 

0 0525 

0 0175 

it 

0 0468 

0 0186 


trace 

0 1131 

CaiP O 9 , 4 H.O+Ca(OH )2 


0 118 

Ca(OH )2 


(Bassett, Z anorg 1908, 69 20 ) 


Calcium orMophosphate, Ca3(P04)2 
Decomp by long boiling with H 2 O into 
basic salt, 3 Ca 3 (P 04 ) 2 , Ca02H2 This de- 
comp begins with cold H 0, so that the solu- 
bilit\ at varies from 9 9 to 28 b mg in a 
litre (Warington, Chem Soc (2) 11 983 ) 


1 1 cold H 2 O dissolves in 7 days 31 mg 
igmted, and 79 mg freshly precipitate 
Cas(P 04)2 (Volcker, J B 1862 131 ) 
100,000 pts H 2 O dissolve 2 36 pts gelatm- 
ous Ca phosphate, 2 56 pts igmted Ca phos- 
phate, 3 00 pts Ca phosphate from bone dust 
(Maly and Donath, J pr (2) 7 41b ) 
Solubihty of bones m \arious solvents is 
given bv Maly and Donath, I c 
0 009 g CaaCIDOa is sol in 1 1 H 2 O 
0153 “ ‘‘ “ “ 


sat with CO 2 (Joffre, Bull Soc 1898, (3) 

19 372) 

Determinations of solubihty in HjO as 
stated in the hterature vary because Ca 8 (P 04)2 
is apparently a sohd solution of CaHP 04 and 
CaO When placed in contact with H 2 O 
more PO4 10 ns dissolve than Ca 10 ns, the 
resulting solution is acid and solid phase 
iicher in Ca than before addition of H 2 O 
For material of the approximate composition 
Ca 8 (P 04)2 the amt dissolved by CO. free H 2 O 
at ord temp is 0 01-Q 10 g per 1 depending 
on conditions of experiment H«0 sat vith 
CO 2 dissolves 0 15-0 30 g per 1 (Cameron 
and Hurst, J Am Chem Soc 1904, 26 
903) 

The decomposition of Ca 3 (P 04 ) in H 2 O is 
increased by presence of CaS 04 , decreased by 
presence of CaCOa or of CaS 04 and CO CO 2 
increases the amount of PO4 dissolved in the 
solution of water alone and the sat CaS 04 
solutions, but has no other effect than to in- 
crease the amount of Ca in the solutions m 
contact with CaCOs (Cameron and Seidell, 
J Am Chem Soc 1904, 26 1458 ) 

Sol m C02+Aq 

1 1 H 2 O containing 1 vol CO dissolvts in 
12 hours at 10® 0 75 g precipitated C i 3 (P 04 ) 2 , 
0 166 g Ca 3 ('r 04)2 from bone ash, 0 300 g 
Ca 3 (P 04)2 from bones which had b( c n buiied 

20 years (Lassaigne, J ch ( 5) 3 11 ) 

1 1 H 2 O containing OS vol CO^ dissolves 

Oblg Ca 3 (P 04)2 (Liebig, A 106 19() ) 

H 2 O sat with CO at 5-10° and 7()0 inm 


pressure dissolves 0 527-0 ()0 g C ii( P( > 4 ) 2 , 01 , 
if containing 1% N 1 I 4 C 1 , 0 730 g C i-)fP() 4 ) 
(Warington, Chem Soc (2) 9 SO ) 

Solubility varns aceording to fonn of 
Ca3(P04)2 

In apatite, 1 pt Ca 3 (P 04)2 dissolves m 
222,222 pts H O sat with COj, in r iw bone s, 
in 5608 pts , in bone ash, in S()20 pts , in 
So Carolina phosphate , m b0S3 pts in i)h()s- 
phatic guano from Orchilla Id , m S()09 pts 
(Williams, C N 24 30b ) 

ALOfiHe and Fe^OeHo prevent the solubility 
of Ca 3 (P 04 ) in H 2 O containing CO (War- 
ington, I c ) 

1 1 H 2 O dissolves 0 22848 g Ca 3 (P 04)2 
under a C02-pressure of 2 atmos at 14° 
(Ehlert, Z Elektroehem 1912, 18 728 ) 

Sol in SOg+Aq, forming a liquid of 1 3 sp 
gr at 9° from freshlj precipitsTted Ca 3 ('P 04 ) 2 , 
and of 1 188 sp gr from bone ash 

Sol m H 2 S-{-Aq 1 1 H^O sat \Mth H 2 S 



PHOSPHATE, CALCrUM 


dissolves 190-240 mg Ca3(P04)2 (B^champ, 
A ch (4) 16 241 ) ’ 

Easily sol in HNOs or HCl-f Aq 
100 pts verj dil HCl-j-Aq dissolve 198-225 
pts CasCPOdi (Crum, A 63 294) 

100 pts HCl of 1 153 sp gr (containing 
31% HGl) dissolve at 17® when diluted with 


0 

1 

4 

7 pts H2O, 

26 3 

45 0 

62 3 

64 7 pts Ca3{P04)2, 

10 

13 

16 

19 pts H2O 

68 0 

71 9 

69 5 

69 7 pts Ca3(P04)2 


(Bischof, Schw J 67 39 ) 

Decomp by H2SO4 

Completely decomp to CaS04 and H8PO4 
by a mixture of H0SO4 and alcohol 

Solubility in HNOa+Aq 
1 pt of Cas(P04)2 dissolves at 16 25-17 5® in 
pts HNOa+Aq which contain pts H2O 
to 1 pt HNO3 (sp gr =1 23) 


Pts 

HNOs-j-Aq 

Pts H 2 O 

Pts 

HNOa+Aq 

Pts H 2 O 

2 72 

0 

30 64 

10 754 

4 23 

0 827 

26 48 

13 

10 26 

1 3 309 

32 14 

13 236 

15 45 

M li ■ 


15 718 

20 34 

20 82 

8 273 

10 


40 


(Bischof, 1833 ) 

More sol in acetic, lactic, malic, and tar- 
taric acids than in HCl or HNOsH-Aq 
(Crum ) 

Solubility m H8P04+Aq 


G H 3 PO 4 in 100 cc of 
HbPO^+Aq 


G CaaCPO^) 2 dissolved 
by 100 CO of solvent 



Hry Ca3(P04)2 also dissolves by long boihng 
with solutions of ammomum chloride, nitrate, 
sucemate (^ittstein), or sulphate (Delkes- 
kamp) 

Sol m 89,448 pts HO (boiled) at 7®, 
1^628 pts H2O (boiled) coutanmg 1% 
NH4CI at 10®, 4324 pts H 0 ^bodcc ) con- 
taining 10% NH4CI at 17®, 1788 pts H.O sat 
with CO2 and containing 10% NH4CI at 10® 
and 751 mm pressure, 1351 pts H2O sat 
with CO2 and containing 1% NH4CI at 12® 
and 745 nun pressure, 42,313 pts H >0 sat 
with CO2 and contaimng CaCOg at 21® and 
756 3 mm pressure, 18,551 pts H 0 sat with 
CO2 and contammg CaCOa and 1% NH4CI at 
16® and 746 1 mm pressure (“^ armgton, 
Chem Soc (2) 4 296 ) 

Aqueous solutions of the following NH4 
salts dissolve the given amts of Ca3(P04)2, 
calculated for 100 pts of the corresponding 
acid NH4CI, 0 655 pt , NH4NOS, 0 306 pt , 
(NH4)2S04, 1 050 pts , NH4C2H3O2, 0 255 pt , 
NH4 tartrate, 4 56 pts , NH4 citrate, 7 015 
pts , NH4malate, 1 125 pts Ca3(P04)2 (Ter- 
rell, BuU Soc (2) 36 578 ) 

Solubihty m various salts -fAq under a CO2 
pressure of 2 atmospheres, at 14® 


G salt ner ^ Cas(P 04 ) 
100 g HeO 


0 22848 


50 1 3208 

cone 0 64089 



MgCla+OHsO 


KMgCls+eHaO 


K2S04,MgS04, 

MgCL+OHsO 


(Caubsc, e. K 1S92, 114 414) 

Ver}- bmall quantitus of the salts of the 
alkali m( tals mere ase the solubility m H2O 
(Lassaigne, J chiin m<5d (3) 3 11 ) 

1 litre cold H O with 2 g NaCl dissolves 
45 7 mg Cas(P04)2, with 3 g NaNOs, 33 mg 
Ca8(P04)2 (I lebig ) 

1 litre H2O eont lining 8 75% NaCl dissolves 
317 5 mg Ca(,P04)2 (Lassaigne) 

NH4 salts have i ven more effect, especiallv 
NH4Ci-bAq, which dissolves Ca3(P04)i m 
the cold, also ammonium nitrate and sue 
ornate (Wittstein ) 

(NH4)2fe04-f-Aq dissolves Ca8(P04)2 as 
easily as CaS04 (Liebig, A 61 128 ) 

1 litre H2O contaimng 2 g NaCl dissol^s 
at 7-12 3° 45 7 mg Ca4(P04)i, 3 g NaNOs 
at 17 3®, 33 mg Ca3(P04)2; 2 2 g (NH4)2Sp4, 
76 7 mg Ca3(P04)j (Liebig, A 106 185 ) 


(NH4) SO4 


NaBO4+10H 0 


MgS04+7H20 


(Ehlert and Hempel, 

18 


86 9 1 2873 

cone 2 8923 


79 2 1 5771 

cone 1 1536 


70 95 1 7777 

cone 2 4911 


72 7 1 5827 

cone 0 8638 

74 5 4 9041 

cone 4 7649 

56 5 2 4131 

cone 5 8849 

137 7 2 4911 

cone 3 2267 

105 3 1 9728 

cone 3 6001 

45 74 1 3710 

cone 1 2929 

Z Elektrochem 1912, 
728) 
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PHOSPHATE, CALCIUM 


Ca 3 fP 04)2 IS sol in K Co 04 +Aq 100 ccm 
K 2 C 204 +Aq (1J4% K 2 C.O 4 ) dissolves 67 1% 
of the P 2 O 6 from phosphorite, 71 % from guano 
bv boiling 25 min At ord temp bone meal 
gives up 50-80% of its PiOs to K 2 C 204 +Aq 
m 36 hours f Liebig, Landw J B 1881 603 ) 
Sol in Ca suorate+4iq (Bobierre, C R 
32 859) 

More sol in H 2 O contaimng starch, glue, oi 
other animal substances than m pure H 2 O 
(Vauquehn, Pogg 86 126 ) 

Sol m HjO contammg orgamc matter, 
therefore when bones decay under H 2 O, 
Ca 8 (P 04 )o IS dissolved m considerable quan- 
tity (Hayes, Edin Phil J 5 378 ) 

Sol m sodium citrate +Aq (Spiiler ) 
Solubility in NH 4 citrates -j-Aq 
Ammomum citrate solution of 1 09 sp gr 
at 30-35° dissolves precipitated Ca 3 (P 04)2 
completdy, but not phosphorite (Frese- 
nius ) 

Dried on the ovr, mth 2 V 5 H 2 O Sol m 40 
mm in diammomum citrate +Aq (sp gr = 
109), triammomum citrate +Aq (sp gr == 


1 09) dissolves 55 3% of the P 2 O 6 , citric acid 
-1-Aq (H%) dissolves 83 8 % of the P 2 O 5 
(Erlenmeyer, B 14 1253 ) 

Dried at 50°, with IV 8 H 2 O Sol m 45 min 
m diammomum citrate-f^q (sp gr =1 09) j 
triammomum citrate +Aq dissolves 52 3% of 
the P 2 O 6 (Erlenmeyer ) 

Ignited Diammomum citrate +Aq (sp gr 

I 09) dissolves 93% of the PiOs, triammomum 
citrate +Aq (sp gr 1 09) dissoh es 32% of the 
P 2 O 6 , citric acid (M%) dissolves 53 4% of 
the PiOs (Erlenmeyer ) 

Insol in liqiud NH 3 TFranklin, Am Cb 
J 1898, 20 827 ) 

Insol in alcohol and ether 
LqsoI m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314 ) 

Insol in acetone (Eidmann, C C 1899 , 

II 1014, Naumann, B 1904, 37 4329 ) 

Min Apatite 

0 002 g IS sol in 1 1 H 2 O 
0 014 “ ^‘11 H 2 O sat with CO 2 

(Joffre, Bull Soc 1898, (3) 19 374 ) 


d-H20 Solubihty m H 2 O, in H 2 O sat with CO 2 , and in H 2 O containing C 02 +CaH 2 (C 03)2 

Temp 16°-20° 


Solvent 


(1) Boiled distilled H 2 O 

(2) 1200 cc distilled H 2 O+ 5 O cc H 2 O sat with CO 2 

(3) 1000 cc '' +250 cc 

(4) 1250 cc H 2 O sat with CO 2 

Solutions of C02+CaH2(C0s)2 1 1 (filtered) contains 

( Calcium carbonate 13 mg 


j aSl,d 

Free carbomc acid 


166 

73 

9 


( 6 ) 


Calcium carbonate 
Bicarbonate 
Free carbomc acid 


Carbonate 
Carbonic acid 


13 

277 

122 

49 


(7) 


Calcium carbonate 
Bicarbonate 
Free carbonic acid 


Caibonate 
Carbonic acid 


13 
376 
165 
105 ‘‘ 


( 8 ) 


Calcium carbonate 
Bicarbonate 
Free carbomc acid 


Carbonate 
Carbonic acid 


13 
475 
209 '' 
206 


( 9 ) 


Calcium carbonate 
Bicarbonate 
Free carbonic acid 


Caibonate 
Carbonic acid 


13 

545 

240 

301 


In 1 1 of the filtrate 

PaOs mg 

CaO mg 

0 74 

6 9 

48 5 

91 9 


0 38 

100 0 

1 1 

102 3 

0 80 

218 8 

1 

1 77 

1 

1 

273 3 

1 30 

312 7 

i 


(Schloesing, C R 1900, 131 151 ) 
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Calcium hydrogen phosphate, CaHP 04 , and 
+2H2O 

Insol or nearly so in H 2 O Gradually 
decomp by cold, moie quickly by hot HgO 
1000 pts H 2 O dissolve 0 ISS'0 152 pt 
CaHP 04 + 2 H 20 Solution clouds up on boil- 
mg (Birnbaum ) 

1000 pts H 2 O dissolve 0 28 pt , and if sat 
with CO 2 , 0 66 pt CaHP 04 + 2 H 20 (Dusart 
and Pelouze ) 

When this salt dissolves in H 2 O, decomp 
takes place and a very considerable time is 
necessary to estabhsh equihbrium (Rindell, 
C R 1902, 134 112 ) 

Much less decomp by HoO than Ca 3 (P 04)2 
or CaH 4 (P 04 ) 2 , and the decomposition of 
this salt in water depends only slightly upon 
the relative amounts of sohd and solvent 
which are present The decomposition is m- 
creased by the addition of CO 2 The presence 
of CaS 04 or of CaCOa decreased the amount 
of phosphoric acid which dissolved See 
origmal paper (Cameron and Seidell, J Am 
Chem Soc 1904, 26 1460 ) 

When the ratio of P^Os CaO is above 1 0 
or below 1 27, H 2 O dissolves 0 40-0 54 g CaO 
and 1 11-1 52 g P Os (see original paper) 
(Cameron and Bell, J Am Chem Soc 1905, 
27 1512) 

Solubihty in H 3 p 04 +Aq 


G H 8 PO 4 in 100 CO 
H 3 P 04 +Aq 

G CaHP 04 dissolved by 
100 cc of solvent 

5 

4 30 

10 

7 15 

15 

9 30 

20 

11 86 

25 

13 40 

30 1 

15 10 

(Causse, C R : 

1892, 114 416 ) 


I 1 H 2 O containing 2 2 g (NH 4 ) 2 S 04 , 2 g 
NaCl, or 3 g NaNOs dissolves 79 2, 66 3, or 
78 9 mg CdPiOy, which is present in form of 
CaHP 04 (Liebig, A 106 185) Slovl> but 
completely sol in boiling NH 4 Cl+^q 
(Kraut, Arch Phaiin (2) 111 102 ) Easily 
sol in H 2 fe 04 +Aq (Gerland, J pr (2) 4 
123 ) Verj sol m HCl 01 HNOa+Aq I ess 
sol in HC 2 H 3 O 2 (Berzelius ) More sol in 
dll than cone HCiHgO +Aq, but 60 pts 
HC 2 H 3 O 2 (1 mol ) dissolve at most 23 1 pts 
P 2 O 5 (1 mol =142 pts ) from this compound 
Aqueous solution of sodium acetate dissolves 
more easily than H 2 O, and becomes turbid 
on boiling (Birnbaum ) 

Completely sol in K 2 C 204 +Aq (Liebig, 
Landw J B 1881 603 ) 

II of sat solution in N/200 acid K tartrate 
+Aq at 25® contains 0 235 g CaHP 04 

Insol in alcohol Sol in many orgamc 
substances, as starch or gelatme+Aq 

Insol in acetone (Eidmann, C C 1899, 
II 1014) 


+V 3 H 2 O (Vorbrmger, Z anal 9 457 ) 
-j-H 20 (Gerlach, J pr ( 2 ) 4 104 ) 
-j- 2 H 20 Mm Brushite 
H-SHgO Mm Metabnoshite 
+ 5 H 2 O (Dusart, C R 66 327 ) 


Calcium ^eirohydrogeu oHAophosphate, 
CaH4(P04)2+H20 

Very dehquescent Crystals take up 97 7 
pts HiO m 16 daj s, and 226 pts H2O m 28 
days from air saturated with moisture 
(Birnbaum, Zeit Ch (2) 7 131 ) 

Not hygroscopic when pure (Stocklasa. 
B 23 626 R) 

Completely sol m 100 pts H 2 O, but de- 
comp by 10-40 pts H 2 O with separation of 
CaHP 04 , which slowly dissolves (Erlen- 
meyer, J B 1873 254 ) 

Later (B 9 1839) Lrlenmeyer says 

CaH 4 (P 04 ) 2 +H 20 IS sol m 700 pts H 2 O and 
decomp mto CaHP 04 by a less amoimt of 
H 2 O Wattenberg (Z anal 19 243) says that 
the decomposition by small amts of H 2 O 
down to 144 pts H 2 O to 1 pfc salt is mappre- 
ciable 

Completely sol in 200 pts H 2 O if pure, and 
m less H2O m presence of H3PO4 (Stocklasa ) 

Sol m 25 pts H 2 O at 15° Solution begins 
to decompose when warmed to 50° (Otto, 
O C 1887 1563 ) 

Greatly decomp by H 2 O and the resultmg 
solution is to be regarded as a solution of the 
decomposition products rather than of the 
substance itself The presence of an excess 
of CaS 04 does not materially affect the 
amoimt of phosphoric acid entering the solu- 
tion (Cameron, J Am Chem Soc 1904, 26 
1462) 

Violently decomp by H 2 O m cone solu- 
tion, onl> si decomp when dissolved m 200 
pts H 0 (Stocklasa, Z anorg 1892, 1 310 ) 


Solubility of CaH4P208 m H 3 p 04 +Aq at 
pressure of 745 mm at high temp 


a 

100 g 

of the solution 
contain 

Solid phase 

PQ 

G 

P 2 O 6 

G 

CaO 

115° 

132*’ 

169° 

43 60 
53 43 
63 95 

5 623 
4 327 
4 489 

CaH4P208, HjO+CaHPO, 
CaH4Pj08+CaH4P208, H 2 O 
CaH4P808 



(Bassett, Z anorg 1908, 69 26 ) 


Glacial HC 2 H 8 O 2 ppts it completely from 
aqueous solution even m presence of HlsOg 
(Persoz ) 

Decomp by 50 pts absolute alcohol at b - 
pt m 1 hour, by 30 pts in 2 hours Sol in 
absolute ether (Erlenmeyer, I c ) 
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Calcimn p 2 /J'^phosphate, CaaPiOr-f 4 H 2 O 
Somewhat sol in H 2 O, completol> sol m 
mineral acids, less sol in acetic acid, and in- 
sol m Na 4 P 207 +Aq (Schwarzenbeig, A 
66 145 ) Less sol m warm than m cold acetic 
acid (Baer, Pogg 76 155 ) 

Insol m NH 4 CH-Aq (Wackenroder, A 
41 316) 

Insol in CaClo+Aq 
Min Pyrophosp}ior%te 

Calcitun hydrogen pyro'phospha.te, CsILiFiOi 
+2110 

Sol in H 2 O (Pahl, B 7 478 ) 

2 CaH 2 P 207 , Ca2P207+6H20 Decomp by 
boihng with H 2 O mto — 

CaH 2 P 207 , Ca 2 P 207 + 3 H 20 Insol m hot 
H 2 O (Knorre and Oppelt, B 21 771 ) 

TetracaXcimn. hydrogen phosphate, 
Ca4H(P04)3+H20 

Ppt Insol m H 2 O, but decomp by boilmg 
theremth Sol m acids (Warmgton, 
Chem Soc (2) 4 296 ) 

+ 2 H 2 O 

Calcimn iciraphosphate, Ca 3 P 40 i 8 
Insol m acids when igruted (Ileitmann 
and Henneberg, A 66 331 ) 

Calcimn lithmm phosphate, CaLiP 04 
Insol m HiO (Rose, Pogg 77 298 ) 

Calcimn potassium dtmciaphosphate, 
Cai^(P206)2+4H20 

As BaK comp (Glatzel, Dissert 1880 ) 

Calcimn potassium orf/icphosphate, CaKP 04 
Insol m H 2 O (Rose, Pogg 77 291 ) 

Easily sol in acids (Ouvrard, A ch (6) 
16 308) 

Calcimn potassium p^/rophosphate, CaK 2 P 207 
Insol in H 2 O, easily sol m dil acids 
(Ouvrard, C R 106 1599 ) 

Calcimn sodium dt?wetophosphate, 

Cals a2(P206) 2 + 4 H 2 O 
As BaNa comp (Glatzel ) 

Calcium sodium inme^aphosphate, 
CaNaP309+3H20 

SI sol in H 2 O (Fleitmann, A 65 315 ) 
Easily sol inH20 Difficultly sol inHCl+ 
Aq when heated to redness Easily sol in 
boilmg HCl+Aq after being fused (Iind- 
bom ) 

Calcimn sodium ori/iophosphate, CaNaP 04 
Insol in HiO (Rose, Pogg 77 292 ) 

Easily sol m dil acids (Ouvrard, A ch 
(6) 16 308 ) 

3CaO, 3Na20, 2 P 2 O 6 Sol in dil acids 
(Ouvrard, C R 1888, 106 1599 ) 


Calcium sodium pyrophosphate, CaNa 2 p 207 
+ 4 H 2 O 

Insol in Na 4 P 207 +Aq Easily sol in 
HCl+Aq, HNOa+Aq, and also in HC 2 H 8 O 2 
+Aq (Baer, Pogg 76 159 ) 

CaioNai 6 (Pi 07)9 Sol in acids (Wallroth, 
BuU Soc (2) 39 316 ) 

3CaO, 3NaiO, 2Pi06 Easily sol in acids 
(Ouvrard, A oh (6) 16 307 ) 

Calcium thonum metophosphate, Th02, CaO, 
P 2 O 6 

(Colam, C R 1909, 149 209 ) 

Calcium uranous ?we^aphosphate, UO 2 , CaO, 
P 2 O 6 

Insol ip acids (Colani, A ch 1907, (8) 
12 140) 

Calcium uranyl phosphate, Ca(U 02 )H 2 (P 04)2 
+2, 3, or 4 H 2 O 

Sol m HNOs+Aq (Debray ) 
CafU 02 ) 2 (P 04 ) 2 + 8 H 20 Mm Uramte 
Sol m HNOs+Aq 

3CaO, 5U08, 2 P 2 O 6 +I 6 H 2 O (Blinkoff, 
Dissert 1900) 

Calcium phosphate chloride, Ca 3 (P 04 ) 2 , CaCL 
(Deville and Caron, A ch (3) 67 458 ) 
3 Ca 8 (P 04 ) 2 , CaCL Chlor apatite Insol m 
H 2 O (Daubr^e, Ann Mm (4) 19 684 ) 
7 CaH 4 (P 04 ) 2 , CaCl2+14H20 Sol m 
HCl+Aq 

4 CaH 4 (P 04 ) 2 , CaCli+SHaO 
CaH 4 (P 04 )o, CaCl 2 + 2 HiO Partly sol m 
H 2 O with decomp Also with 8 H 2 O (Erlen- 
mever, J B 1867 145 ) 

Calcitun phosphate chloride fluoride, 

3 Ca 3 (P 04 ) 2 , CaClF 

Mm Apatite Boiling HiO dissolves out 
I CaCL, dll mineral acids dissolve easily, acetic 
I acid with more difficult\ F asily soluble m 
molten NaCl, crystallizing on cooling (Forch- 
hammer ) 

Calcium phosphate silicate, Ca 3 (I' 04 ) 2 , 
CaiSiO 1 

Insol 111 H 2 O, dccomp by HCl+Aq 
(Carnot and Richard, C R 97 HO ) 
4 Cai(P 04 ) 2 , CaaSiOs (Bucking and Lmck, 
C C 1887 562) 

4 Ca 3 (P 04 ) 2 , SCaaSiOs (B and I ) 
Ca(P 03 ) 2 , CaSiOs (Stead and Ridsdatc, 
Chem Soc 61 601 ) 

Calcium dthydrogen phosphate sulphite, 
CaH2(P04)2, CaS 08 +H 20 
Not decomp bv cold, slowly by boilmg 
H 2 O Slightly sol in NH 40 H+Aq Sol in 
rmneral acids Insol in cold, slot\ly sol in 
boihng acetic acid More sol in a solution of 
oxalic acid (Gerland, C N 20 268 ) 
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Cerous meiaphosplxate, Ce(P 08)3 
(Rammelsberg ) 

Ce 20 s, 5P2O6 Insol m H2O or acids 
(Johnsson, B 22 976 ) 

Cerous oriAophosphate, CeP04 
Insol m H2O Easily sol m acids 
(Grandeau, A ch ( 6 ) 8 193 ) 

Insol in acids (Hartley, Proc Roy Soc 
41 202 ) 

+2H2O Insol in H2O Sol in acids 
( Jolm ) 

Insol in H8P04+Aq, si sol m HCl or 
HNOs+Aq (Hismger ) 

Insol in HNOs+Aq (Boussingault, A ch 
( 5 ) 6 178 ) 

Mm CryptoUte Completely decomp by 
H2SO4 when finely powdered Insol m dil 
HNOs+Aq 

Cenc orthophosphate, 4Ce02, 6 P 20 fi+ 26 H 20 
Ppt (Hartley, Proc Roy Soc 41 202 ) 

Cerous p2/rophosphate, Ce2Hi(P207)6+6H20 
Sol in cerous mtrate+Aq 
Ce4(P207)3+12H20 Sol in excess of 
sodium pyrophosphate +Aq Easily sol m 
HCl (Rosenheim, B 1915 , 48 592 ) 

Cerous lanthanum thonum phosphate, 

(Ce, La, Th)2(P04)2 

Mm Monazite Sol in HCl+Aq with 
white residue 

Cerous potassium orthophosphate, 2Ce208, 
3 K 0 , 3P206=2CeP04, K3PO4 
Insol in H2O, sol m acids (Ouvrard, C 
R 107 37 ) 

Cerous sodium orthophosphate, CcsOs, dNasO, 
2P,06 = CeP 04 , Na 3 P 04 
Insol in H2O (Ouvrard, C R 107 37 ) 

Cerous sodium p^/rophosphate, CeNaP207 
Insol in acetic, and cold dil mineral acids 
Sol m warm acias (Wallroth ) 

Chromous phosphate, Crs(P04)2 
Insol in H2O Easily sol m citric, tartaric 
and acetic acids SI sol m HsCOs+Aq 
(Moissan, 4 ch 1 S 82 , (5) 25 415 ) 

+H2O Precipitate Easily sol m uids 
(Mobeig, Moissan, 4 ch ( 5 ) 21 199 ) 

Chromic metaphosphate, Cr2(P03)6 
Insol in H2O or cone acids (Maddrell, A 
61 53 ) 

Chromic or hophosphate, CrP04 
Hvdrolvzed by hot H2O Somewhat sol 
m NH40H+Aq and m Cr2(S04)3+Aq 
(Caven, J Soc Chem Ind 1897 , 16 29 ) 
Insol m methyl acetate (Naumann, B 


1909 , 42 3790 ), ethvl acetate (Naumaim, 
B IQIO, 43 314 ) 

Chroxmc phosphate, Cr2(P04)2+12H‘)0 
Violet modification Precipitate (Ram- 
melsberg, Pogg 68 383 ) 

+6H2O Green modification Very si 
sol m H>0 and still less in NH 4 NO 3 or 
NH4C2H302+Aq (Carnot, C R 94 1313 ) 
Insol m acetic, but easily sol in mineral 
acids Easily sol in cold KOH or NaOH+ 
4 q, from which it is separated on boihng 
(Dowhng and Plunkett, Chem Gaz 1868 
220 ) 

Chromic hydrogen phosphate, Cr2H6(P04)4+ 
I6H2O 

Sol in H2O (Haushofer ) 

Chromic pyrophosphate, Cr4(P207)s 
Anhydrous Insol in H2O or acids (Ouv- 
rard, A ch (6) 16 344 ) 

+7H2O Precipitate Sol in strong 
mineral acids, S 02 + 4 q, KOH+Aq, and 
Na4P207+4q (Schwarzenberg, A 66 149 ) 
Insol in Na4P207+Aq (Stromeyer) 

Chromic potassium phosphate, Cr203, K2O, 
2P0O6 

Insol m H2O and m acids (Ouvrard, A 
ch (6) 16 289 ) 

Chromic potassium pyrophosphate, 

K(CrP20 )+ 5 H 20 

SI sol m cold H 2 O Decomp by boilmg 
H O (Rosenheim, B 1915 , 48 586 ) 

Cr 2 K 2 H 4 (P 207)3 Insol in H 2 O, acids, or 
alkalies SI decomp by boiling cone H 2 SO 4 
(Schjernmg, J pi (2) 46 515 ) 

Chromic silver phosphate, 2Cr203, 2 Ag 20 , 
5P2O5 

(Hautefeiiille and M irgottet, C R 96 
1142) 

Chromic sodium or^/iophosphate, Na2HP04, 
2CrP04+5H 0 

Decomp by H 0 (Cohen, J Am Chem 
Soc 1907,29 1107) 

Chromic sodium pyrophosphate, 

Cr2Na (P 207)2 

Insol in acids (Wallroth, Bull Soc ( 2 ) 
39 316 ) 

+ IOH 2 O, and I 6 H 2 O SI sol in cold H 2 O 
Decomp by boiling H 2 O (Rosenheim, B 
1915 , 48 586 ) 

Cobaltous Tnonometophosphate, Co(P03)2(^) 
Insol m H2O and dil acids Sol in cone 
HCl+Aq (Maddrell, A 68 61 ) 
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Cobaltous ^^^me^aphosphate, Co2(p206)2 
Insol in cold cone H2SO4, si sol on 
warming, but sol in H2O after treating with 
H2SO4 Sol m cone NH40H+Aq Scarcely 
attacked bv boiling Na2S + Aq (h leitmann ) 

Cobaltous ^a;arw6topbosphate (?) 

Ppt Sol in sodium hexametaphosphate+ 
Aq (Rose, Pogg 76 4 ) 

Cobaltous orthophosphate, Co3(P04)2H- 
a;H20 

Sol in H3p04+^q or NH40H4-Aq, si sol 
m NH4CI or NH4N03+Aq (Salvetat, C R 
48 295 ) Sol m Co salts +Aq 

+2H2O (Debray, A ch (3) 61 438 ) 
+8H2O (Revnoso, C R 34 795) 

Cobaltous hydrogen orthophosphate, 
CoHP04-flJ^H20 
Ppt (Debray ) 

4-2J^H20 Ppt Insol in H2O Sol in 
H3P04+Aq (Bodeker, 4 94 357 ) 

Cobaltous tetrohydrogen orthophosphate, 
CoH4(P04)> 

Sol in H2O (Reynoso ) 

Cobaltous p2t^ophosphate 
Ppt Sol m Na4P207-|“Aq fStromeyer ) 
Sol in NH40H+Aq ('Schwarzenberg ) 

Cobaltous p2/^ometaphosphate, 3CoO, 2P2O5 
(Braun ) 

6 C 0 O, 5P2O6 (Braun ) 

Cobaltous potassium phosphate, C 0 KPO 4 
Insol in H2O, easily sol in dil acids 
(Ouvrard, C R 106 1729 ) 

3CoO, 3K2O, 2P2O6 4s abo\ e 

Cobaltous sodium tnphosphate, NaCo^PsOio 
(Schwarz, Z anorg 1895, 9 260 ) 
Na8CoP30io+12H20 Very sol in H2O, 
decomp m aq solution Sol m acids 
(Schwarz, Z anorg 1895, 9 258 ) 

Cobaltous sodium metaphosphate, 

C03Na2(P03)8 

Insol in H2O or acids, even cone H2b04 
(Watts’ Diet ) 

Cobaltous sodium monometaphosphate, 

6 Co(P 03)2, 2ISraP03 

Insol in H2O and dil acids Sol in cone 
H2&O4 (Maddiell, A 61 57) 

Cobaltous sodium tnmetaphosphate, 
CoNai(P03)3-f8H20 

Sol m H2O (Fleitmann and Henneberg, 
A 66 315 ) 


Cobaltous sodium orthophosphate, CoNaP 04 
Insol inHaO (Ouviard, C R 106 1729) 
Co 3 (P 04 ) 2 , 2 Na 2 HP 04 + 8 H 20 (Debray, 

J Pharm (3) 46 119 ) 

Cobaltous sodium pyrophosphate, 

CoioNai6(P ^ 07)9 

Insol in H 2 O Sol in acids (Wallroth ) 
O Sol m H 2 O (Stromeyer ) 

Cobaltous zme phosphate, Co 3 (P 04 ) 2 , 
3Zn3(P04)2+12H20 

Ppt Sol m acids (Gentele ) 
CoZn 2 (P 04 ) 2 + 6 H 20 Insol m H 2 O 

Columbium phosphate (?) 

Insol m H 2 O (Blomstrand ) 

Cupnc d^m6tapho&phate, Cu2(P20fl)2 

Insol m H 2 O Sol m cone H 2 SO 4 (Mad- 
drell, A 61 62 ) Insol in most cone acids 
and m alkalies, except hot NH 40 H+Aq or 
cone H 0 SO 4 , in which it is moderately sol 
Not decomp by H 2 S, but by (Nn 4 ) 2 S+Aq, 
less easily by Na 2 S, and K 2 S+Aq (Fleit- 
mann, Pogg 78 242 ) 

H-8H20 Completely insol mH20 (Fleit- 
mann ) 

Cupnc hezametaphosphate ( 0 
Sol m Na5PcOi8+4q or CuCb+Aq 
(Rose, Pogg 76 5 ) 

CusPeOis Easily sol m H 2 O or acids, 
especially when freshly pptd (Ludert, Z 
anorg 6 15 ) 

Cupnc orthophosphate, basic, bCuO P>06-h 
3 H 2 O 

Min Phos'phocalcfite 
5CuO, PjOs-fSIIiO Mm Dzhijdnle 
-h3H20 Mm Ehhte I isilv sol m 
NHiOH + 4q, and HNO^+Aq 
4 CuO, PaOfi-l-H/) Slovvlv sol m NI I/IH 
or (NH 4 ) 2 C 03 -f 4q, insol m cold N i S Oa-f- 
Aq (bteinschnc 1 ( 1 ( 1 , C C 1891, II 51 ) 

SI sol in CuCb I Aq ind ( iS ()4 4-4(i 
Decomp by boiling H 2 O md boiling A(| 
potxsh (Gwen, J Six Clxm Iiid 1S97, 
16 29) 

Mm Lihethenzte Sol in k kK ind 
NH 40 H+Aq 

+2H 0 Mm P^eudolzhethemlc Sol m 
acicls and NH 4 ()H-i-A(j 

-|-:5H20 Mm 'laqihle Sol in k ids iiid 
NIEOH+Aq 

Cupric tnphosphate, 5CiiO, ^l^Or + 131120 
Sol m H 2 O Sol m HNO 3 (Schwarz, Z 
anorg 1895, 9 262 ) 

Cupric d^metaphosphate, CUP 2 O 6 + 4 H 2 O 
Sol in 78 pts H 2 O Easily decomp by 
hot cone H 2 SO 4 (Glatrel, Dissert 1880 ) 
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Cupnc ^nw 2 e/aphasphate, Cu 3 (P 309 )o+ 9 H 20 
Very si sol in H 2 O (0 04 g mil at 20 °) 
{Tammann, J pr 1892, ( 2 ) 46 425 ) 


Cupnc potassium teirawetophospliate, 
K2CuP40ioH-4H20 

Sol m 58 pts H 2 O Easily attacked bj 
acids (Glatzel, Dissert 1880 ) 


Cupnc ^e^rametophosphate, CU 2 P 4 O 12 
Insol m H 2 O and in HCl SI sol in boiling 
HNO3 Very sol m boiling cone H2SO4 
(Glatzel ) 

4 * 8 H 20 Nearly msol in H 2 O Slowly 
attacked by acids except cono H2SO4 
(Glatzel ) 


Cupnc or/liophosphate, Cu 3 (P 04 ) 2 + 3 H 20 
Insol in H 2 O, easily sol in acids, even 
H 8 PO 4 , HC 2 H 3 O 2 , or H 2 S 03 + 4 q Sol m 
NH 40 H-hAq SI sol m NH 4 salts +\q 
SI sol in Cu salts +A.q (Rose, Pogg 76 
25 ) 

Sol in cold Na 2 S 203 +Aq (Steinschnei- 
der, C C 1891, II, 51 ) 

Insol in liquid NH 3 (Gore, Am Ch J 
1898, 20 827 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 


Cupnc hydrogen phosphate, CUHPO 4 -I- 

1 J^H 20(0 

Insol m H 2 O, sol in H 3 P 04 +\q, and 
HC 2 H 302 +Aq Insol in NH 4 CI, and 
NH 4 N 03 +Aq (Brett, Phil Mag (3) 10 
98) 

Cupnc p 2 /^ophosphate, basic, CU 2 P 2 O 7 , 
2 CuO, H 20 -i- 3 HoO 
Insol m H 2 O (Pahl, J B 1873 229 ) 

Cupnc pyrophosphate, CU 2 P 2 O 7 
Anhydrous Insol m H 2 O, and vciy si 
sol m cone icidfe (Ikitmarm, Pogg 78 
244) 

As inbol ab Cii inotaphosphatc , but de- 
comp by II 2 S (Rost, Pogg 76 14 'l 

-f- 2 H 20 Sol ininiiKril u ids, ind NH 4 OH 
4-Aq, also in Na 4 p 207 -l-^q (Sdiwarzon 
berg, A 66 156) 

Sol m cold HiSOa+'Vq without detomp, 
crystallizing out on boiling 

Docomp by boiling K()H+A.q 
Sol in laigc (xot ss of C uS 04 -|-Aq 
H- 2 J^H 20 (Pahl, Sv V A F 30, 7 40 ) 
-j-">H 20 Vtiybl sol in H 2 O 
Sol 111 dll Kids (Witslcr, Z inoig 1901, 
28 202 ) 

Cupnc iron ( ferric) pyrophosphate, 

CU 3 IU (P207)3 + 12H20 
Ppt (Pascal, 0 R 1908, 146 233 ) 

Cupnc potassium phosphate, 4 CuO, K 2 O, 
3 P 266 

Inbol in H 2 O ^ Ouvrard, C R 111 177 ) 
CUKPO 4 As above 


Cupnc potassium p 2 /^ophosphate, CUK 2 P.O 7 
Extremely easily sol m H 2 O (Persoz, 4 
ch (3) 20 315 ) 

C 112 P 2 O 7 , 3 K 4 P 2 O 7 + 4 H 2 O Insol m H 2 O 
(Pahl, Sv V A F 30, 7 44 ) 

Cupnc sodium phosphate, Cu 8 Na«(P 04)4 
Insol in HC 2 H 302 +Aq Sol in cone 
acids (Wallroth, BuU Soc ( 2 ) 39 316 ) 

Cupnc sodium inphosphate, 
CujLsa8P80io"f-12H 0 
SI sol m H 2 O, very unstable 
Easily sol m acids (Stange, Z anorg 
1896, 12 458 1 


Cupnc sodium ieiraweiaphosphate, 
CuNa 2 P 40 io 

As msol m HoO as Cu dimetaphosphate 
Difficultly decomp by digestion with Na 2 S+ 
Aq (Fleitmann, Pogg 78 355 ) 

>f 4 H 20 Sol m 45 pts H 2 O (Glatzel, 
Dissert 1880 ) 


Cupnc sodium oriAophosphate, 3 Cu 3 (P 04 ) 2 , 

NaH2P04 

Decomp b’v H 2 O to 4CuO, P 2 O 5 (Stem- 
schneider, C C 1891, II 52 ) 

2 Cu 3 (P 04 )'», NaoHP 04 Decomp by H 2 O 
into — 

3 Cu 3 (P 04 )‘>, NaoHP 04 Decomp bv H 0 
(S) 

Cu 4 (P 04 ) 2 , NaH 2 P 04 Decomp b} H 0 

(S) 

6 Cu 3 (P 04 ) , 2 Na 3 P 04 Decomp b> H O 


Cupnc sodium pyrophosphate, CulSa P O 
Insol in HoO (Fleitmann and Henne- 
berg, \ 66 387 ) 

-f V 3 H 2 O (F and H ) Much more sol 
than the next salt (Pahl ) 

+bH>0 (.Peisoz, A ch (3) 20 315 ^ 

Cu P O 7 , CuNa2P^07+3HH 0 \ erv ef- 

floiescent, msol in H 0 (F ind H ) 
-1-101^H20 (Pahl, Sv V \ F 3(^ 7 42 
CuN‘i 2 P O7, Na 4 P O7 Sol m H 2 O (F 
and H) 

+ 2 H 2 O (F amd H ) 

4-12 and IbHD Ver} effloicbcent, and 
solinksO (Pahl) 

CujNa^PiOH+lOHsO Inaol m HO, 
sol in HCl and HNOs even after heating 
(Stange, Z anorg 1896, 12 456 ) 


Cupnc uranyl phosphate, (U 02 )iCii(POi) + 
8 HO 

Insol m HjO, easily sol in aeids (De- 
'^'^Min Chalcohie Sol m HNOs+Aq 
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Cupnc ori/iophosphate ammonia, Cu 8 (P 04 ) 2 , 
4 NH 3 

SI sol in H 2 O Easily sol in H 2 O contain- 
ing NH 4 OH (Schiff, A 123 41 ) 

2CuO, 3 P 2 O 5 . 2 ONH 3 + 2 IH 2 O Easily 
sol in cold H 2 O, with subsequent decomp 
(Mctzner, A 149 66 ) 

2CuO, P 2 O , 6 NH 8 (Maumeii4 ) 

Cupnc p 2 /^ophosphate ammoma, SCuO, 
SPaOe, 4 NH 3 + 4 H 2 O 

SI sol in H 2 O (Schwarzenberg, A 65 
133) 

CU 2 P 2 O 7 , 4 NH 8 +H 2 O SI sol m H 2 O 
(Schiff, A 123 1 ) 

Didymium ?7^e^^;phosphate, DifP 03)8 
Precipitate (Smith ) 

D 12 O 3 , 5 P 2 O 6 Insol m H 2 O (Cleve ) 

Didymium phosphate, 2Di20s, 3 P 2 O 5 
Insol inH20 fOuvrard, C R 107 37) 

Didymium ortAophosphate, D1PO4 

Insol in H 2 O Very si sol in dil , easily 
sol in cone acids (Mangnac ) Insol in 
H 2 O /'Wallroth, Bull Soc ( 2 ) 39 316 ) 
+H 2 O (Frerichs and Smith, A 191 
355 ) 

Didymium Znliydrogen phosphate, 
Di2n3(P04), 

Precipitate (I renchs and Smith ) 
Existence is doubtful (Clove, B 12 910 ) 

Didymium Aea;ahydrogen phosphate, 
DiH 3 (P 04)2 + H O 
Precipitate (Heimann ) 

Didymium pi/rophosphate, Di 4 (P 207 ) 3 -{- 
6 H 2 O 

Precipitate (Cleve ) 

Didymium hydrogen p?/rophosphate, 

Dl2Ho(P207)3 

Precipitate Sol in disodium pyropho^- 
phate+Aq (Frerichs and Smith, \ 191 
355 ) 

Docs not exist (Cleve ) 

Didymium potassium phosphate, 2Di O 3 , 
3 K 2 O, 3 P 203 =: 2 DiP 04 , K 3 PO 4 
Insol in H 2 O (Ouvrard, C R 107 37 ) 

Didymium sodium or^Aophosphate, D 12 O 3 , 
3Na20, 2 P 206 = DiP 04, Na3P04 
Insol in H 2 O (Ouvrard ) 

Didymium sodium pyrophosphate, DiiOa, 
Na20, 2P 06 = DiNaP207 
Insol in H 2 O (Ouvrard C R 107 37 ) 


Dysprosium oriAophosphate, DyP 04 + 5 H 20 
Nearly insol in H 2 O 

Easily sol m dil acids or acetic acid 
(Jantsch, B 1911,44 1276) 

Erbium phosphate, ErP 04 +H 20 
Precipitate 

Erbium pyrophosphate, ErHP 207 + 3 KHoO 
Scarcely sol m boiling H 2 O Slowly sol 
m acids 

Erbium sodium pyrophosphate, ErNaP 207 
Precipitate ^'Wallroth ) 

Glucmum metoohosphate, Gl(POs)2 
Insol in H 2 O ana acids (Bleyer, Z anorg 
1912, 79 274 

Glucmum or^Aophosphate, basic 
2 GI 8 P 2 O 8 , GIO+I 3 H 2 O 
Ppt (Bleyei, Z anoig 1912, 79 268) 

Glucmum or^Aophosphate, Gls(P 04 ) + 6 H 2 O 
Precipitate Insol in H 2 O Sol in acids 
(Atterbeig, Sv V A Handl 12 , 6 33 ) 

1 1 2% HC 2 H 302 -f A.q dissolves 0 55 g of 
the anhydrous salt, 1 1 10% HC 2 H 802 ' 4 “Aq 
dissolves 1 725 g (Sestim, Gazz ch it 20 
313) 

-{- 7 H 2 O (Atterberg ) 

Glucmum hydrogen or/Aophosphate, GIHPO 4 
-f*3H20 

G 1 H 4 (P 04)2 hydroscopic (Bleyer, Z 
anorg 1912, 79 266 ) 

Precipitated by alcohol (Atterberg ) 

Glucmum phosphate, 5G10, 2 P 206 H-SH 0 
Ppt Sol in H 0 with d( comp (Scheffer ) 
3G10, P 2 O 6 , 3H20H-H20 (Scstini, Ga7z 
ch it 20 313 ) 

Glucmum pyrophosphate, GI 2 P 2 O 7 -I- 5 H 2 O 
P- — - (Scheffer ) 

Sc \ 1 ^ 207 -fAq (Stiomcyei ) 

Glucmum potassium phosphate, GIKPO 4 
Insol in HO (Ouvrard, C R 110 liSi) 

Glucmum sodium phosphate, GlNaP 04 
SI sol m cold, eisily sol in hot icids 
(Wallroth ) Insol in acetic acid 
Mm Beryllomie 

GIO, 2 Na 20 , PiOfi Insol in H^O (Ouv- 
lard, C R 110 1333 ) 

Gold (Amic) sodium pyrophosphate (*?), 
A.U4(P207)3, 2Na4P207 ■PH 2 O 
I Sol in H 2 O (Persoz ) 
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Gold soditm p2/rophosphate, a mm onia, Iron (feme) oriAophosphate, basic, 2 Fe 203 , 
14Au 208,6P206, 3NaO, 14 NH 3 + 24 H 2 O P 2 O.+XB. 2 O 


Insol m H 2 O (Gibbs, \.m Ch J 1895. 
17 172) 

Iron (ferrous) inmefapbosphate, Fe(P 309)3 + 
I2H2O 

Rather si sol in cold, more easily m hot 
H 2 O After igmtion sol in HCl+Aq only 
after long boiling (Lindbom, Acta Lund 

1873 17) 

Ferrous hexametaphosphsLief FeaPeOis 

When freshly pptd is sol m H 2 O, and very 
sol in least traces of acids, or NaePeOis+Aq 
(Ludert, Z anorg 6 15 ) 

Ferro^ ^phosphate, basic, 7FeO, 2P206-h 

Min Ludlamite Sol in dil H2SO4 or 
HCl+Aq Decomp by boiling KOH or 
NaOH+Aq 

Ferrous or^Aophosphate, Fe 3 (P 04)2 
Insol in H 2 O , sol in acids 
Sol in 1000 pts H 2 O contaimng more than 
1 vol CO 2 (Pierre ) 

Sol in an excess of ferrous salts +^ci 
Sol in 560 pts H 2 O contaimng Vseo pt 
HC 2 H 3 O 2 Sol in 1666 pts H 0 contaimng 
150 pts NH 4 C 2 H 3 O 2 (Pierre, A ch (3) 36 
78) 

Sol in NH 4 salts+Aq 
Sol in NH 40 H+Aq Not pptd m pres- 
ence of Na citrate 

Insol in acetone (Naumann, B 1904, 37 
4329 ) 

-fHgO (Dcbriy, A ch (3)61 137) 

Mm Vvmmte Easily sol in 
HCl or HNO3+ A.q Boiling KOH+Aq dis- 
solves out phosphoric acid Sol in cold citric 
acid+Aq (Bolton, C N 37 14) 

Insol in H 2 O Sol in acids (Evans, C C 
1897,1 580) 

Ferrous hydrogen or^/iophosphate, FCHPO 4 + 

H2O 

Ppt (Debray, A ch (3) 61 437) 

Is impuie hc 3 (P 04)2 (Erlenmeyer and 
Heinrichs, A 194 170 ) 

Ferrous ^e^mhydrogen oriAophosphate, 
FeH4(P04)2+H20 

Easily sol in H 2 O Not changed by al- 
cohol (Erlenmever and Heinrichs, A 194 
176) 

Ferrous pi/^ophosphate 
Ppt Sol m an excess of Na 4 p 207 or FeS 04 
+Aq (Schwarzenberg, A 65 153 ) 

Feme me^aphosphate, Fe 3 (P 03)6 or Fe(P 03)3 
Insol in H 2 O or dil acids Sol in cone 
H 2 SO 4 (Maddrell, Phil Mag (3) 30 322 ) 


Insol in NH 4 citrate, sol m NH 4 tartrate 
+Aq (Wittstem ) 

+3H O Mm Kraun e Easily sol m 
HCl+Aq 

+ 4 H 2 O Ppt (MiUot, C R 82 89 ) 
+ 5 H 2 O Min Dufremte 
-i-12H20 Mm Cacoxene Sol m HC1+ 
Aq 

+18, or 24 H 2 O Mm DelvauxUe 
5 Fe 203 , 3PoOa+14H20 Mm BeraunUe 
Sol mHCl+'^q 

3 Fe 203 , 2 P 2 O 5 + 8 H 2 O Min Eleonointe 

Sol mHCl+lq 

Feme ori^ophosphate, Pe-)(P 04 ) 2 +a:H 20 , or 
2Fe203, 3P205+icH2O 
+4, or 8 H 2 O {P'ptd feme phosphate ) 
Insol mH 20 Sol m 1500 pts boilmg H 2 O 
(Bergmann, 1816 ) Sol m pure H 2 O when 
dl traces of soluble salts are absent (Frese- 
mus ) Verv si sol in, but decomp b\ H O 
(Lachowicz, W A. B 101, 2b 374 ) For an 
extended discussion of solubility in and de- 
composition by H 2 O and effect of salts see 
Cameron and Hurst, (J Am Chem Soc 1904, 
26 888) 

Easily sol in dil mineral acids, excentmg 
H 3 P 04 +Aq Insol m cold HC 2 H 302 + Aq 
(Wittstem ) 100 com cold H 2 O contaimng 

10 % HC 2 H 3 O 2 dissolve 0 007 g salt (Ses- 
tmi, Gazz ch it 5 252 ) When freshly pptd 
easily sol in H 2 S 03 +Aq, or (NH 4 ) 2 SO + Aq 
(Berthier ) Fasily sol m tartaric 01 citiic 
acid+Aq, also in NH 4 salts of those acids, 
and Na citrate +Aq (Heydenreich, C N 4 
158 ) See belo-^ 

Sol m 12,500 pts HoO sat with CO 
(Pierre, A ch (3) 36 78 ) 

Insol in NH 4 salts+Aq (Wittstem) 
Sol in NH 40 H+Aq m presence of NaoHP 04 
msol m hot Na 2 HP 04 +Aq, sol in <'NH 4 ; CO 3 
+Aq (Berzelius) NH4OH, KOH, or 
NaOH+Aq dissolve out H 3 PO 4 
Sol in feme salts+Aq, even feme acetate, 
but msol in ferrous acetate + Aq 

Partially sol m large amt of 5s^a CO 2 + Aq 
N ot pptd in pi esence of Na citi ate ( Spiller ) 
Arth (Bull Soc (3) 2 324) obtained a 
modification of Fe (PO 4 ) , msol m HNO 3 + 
Aq, but sol m hot cone HCl+Aq 

+ 4 H 2 O Mm Strengxte Easily sol in 
HCl+Aq, msol m HNOs+Aq 

+ 5 H 2 O Only si sol m H 2 O Slowh sol 
m HNO 3 , easily sol in HCl (W emland, Z 
anorg 1913, 84 361 ) 

Diammonium citrate +Aq dissolves 4 8% 
of the P 2 O 6 , triammomum citrate, 5 8% P O 5 , 
and with an excess of NH 4 OH, 21 2% P O 5 
IS dissolved (Erlenme} er, R 14 1253 ) 
+ 9 H 2 O Dissolves in 35 mm in diam- 
momum citrate +Aq (sp gr 1 09) in 55 
mm m triammomum citrate +Aq (sp gr 
1 09), citric acid +Aq (34% citric acid) dis- 
solves 17 5% of the P 2 O 5 (Erlenmeyer, I c ) 
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Ppt Deeomp by 
(Erlenmeyer and 

As above (E 


(E and 


Iron (feme) phosphate, acid, 8Fe205, 9P O5 
+ 3 H 2 O 

Insol in H2O (Rumpler, Z anal 12 151 ) 
ePeaOs, TPaOfi+SHaO 
4Fe20s, 5P Ofi+SHsO 
2Fe20s, 3P206-|~8H20 
H2O finally into Fe2(P04)2 
Heinrich, A 194 176 ) 

8Fe208, IIP 2 O 5 + 9 H 2 O 

and H ) 

4Feo03, 7P2O6+9H2O As abo\ e 

Fe^Os, 2P206H“8Hi0 Insol in H2O or 
HC2Hs02+Aq, sol m NH4 citrate, alkali 
hydrates, or carbonates +Aq (Winkler ) 
Slowly decomp by H2O (E and H ) 
+IOH2O (Wame, C N 36 132) 

216203, SPzOfi+nHaO 
FeaOa, 3P206+6H20=FeHe(P04)8 Deh- 
quescent Insol in H2O, but decomp mto 
Fe2(P04)2 (F and H ) 

+4H2O (Hautefeuille and Margottet, 
C R 106 135 ) 


Feme 2>2/mphosphate, Fe4(P207)3 

T'wo mockficatwns — (a) Sol in acids, 
Na4p207H-Aq, FeCIs+Aq, NH40H-f Aq, and 
in (NH4)2C03+Aq 

Insol in acetic, sulphurous acid, or NH4CI 
4-Aq Sol inNil4 citiate+Aq (Schwarzen- 
berg, A 66 153 ) 

(b) Insol in dil acids, Na4Pi07+Aq, FeCls 
+Aq Sol in hsHiOH+Aq (Gladstone, 
Chem Soe (2) 6 435 ) 


Solubility of Fe4(P207)8 m !NrH40H4'Aq at 0° 


100 g sat solution contain 

100 g sat solution contain 

G NHs 

G Fe4(P207)3 

G NHs 

G rC4(P207)3 

0 884 

5 606 

5 92 

14 71 

1 69 

9 75 

8 26 

13 89 

3 71 

14 85 

10 55 

7 40 

4 72 

15 94 

15 96 

2 52 

5 93 

13 92 

18 83 

0 445 

7 91 

14 61 




(Pascal, A ch 1909, (8) 16 374 ) 


Insol in acetone (Krug and M’hlroy, J 
Anal App] Ch 6 184 ) 

Insol in liquid NH3 (Franklin, \m Ch 
J 1SQ8, 20 828 ) 

Ferrofemc oriAophosphate, 2Fo3(P04)2, 
3fFe^03, 2 P 2 O 6 ) “1“ IfiH^O 
Ppt Sol inHCl+Aq rnn ( ^ Ik 2! 
4Fe O3, 6FeO, 5P O d-^OHiO boi in 40 
mm in diammomum citrate -j-Aq (sp gr = 
109), triammonium citratc+Aq (sp gr = 
1 09) dissolves 55 7% of the P 65 (Frlen- 
meyer, B 14 1253 ) 

Ferrous hthium phosphate, 1 13PO4, Fe3(P04)2 
Mm Tnphylhne Easily sol in acids, not 
wholly decomp bvKOH+^q 


Iron (ferrous) manganous phosphate, 

Fe8(P04)2, Mn3(P04)2 
Mm Tnphte Easily sol in HCl+Aq 
5rMn,Fe)0, 2P20fi+5H20 Mm Hur- 
eauhte Sol in acids 

Feme manganous sodium phosphate, 
FeP 04 , (Na 2 ,Mn) 3 P 04 +MH 20 
Mm — (?) 

Ferrous manganous phosphate chloride, 
3 (Mn,Fe)srP 04 ) 2 , MnCls 
(Deville and Caron ) 

Ferrous manganous phosphate fluonde, 

(Mn,re) (P 04 ) 2 , (Mn,Fe)F 2 
Mm Tnphte, Zmelesite Sol in HCl+Aq 
3 (Mn,Fe)s(P 04 ) 2 , MnF 2 (De\Tlle and 
Caron, C R 47 985 ) 

Feme potassium phosphate, 2 Fe 203 , 3 K 2 O, 
3 P 2 O 6 

Not attacked by boilmg HoO (Ouvrard, 
A ch (6) 16 289 ) 

FeiOa, K 2 O, 2P20fi Insol in H 2 O, verv si 
attacked by acids (Ouvrard ) 

Feme silver wetophosphate, 2 Fe 203 , 2A.g20, 
5 P 2 O 5 

(Hautefeuille and Margottet, C R 96 
1142) 

Feme silver p^/’^ophosphate, Fo 2 Ago(P 207 ) 3 + 
41 X 20 

Ppt (Pascal, C R 1908, 146 232 ) 

Feme sodium phosphate, 2 IU 2 O 1 , 3Na20, 
3 P 2 O 5 

Decomp by H 2 O (Ouvrard ) 

Ferrous sodium ^nphosphate, I'(Nx,PiOio+ 
nVzKiO 

Stable drj , sol m HNO, (kfoinp in ( on- 
tact vith IT () (Stingc, / inoig isq(), 12 
451 ) 

Feme sodium hydrogen or///ophosphate, 
li(TO,) H2Ni+H2(> 

Difbcultlv sol in H 0 Slowly dccortip by 
boiling witli H 0 Sol in dil 11(1 ind dil 
HNO3 Dcfomp by ilkilns ind dl ili cu- 
bonatos (WoinUnd / anoig 19H, 84 354) 
Ic(P()03HfNi+H O DiftuultN sol in 
HO Decomp b-v boiling with TI () Sol m 
dll HCI and in dil HN ()3 D(fomp by al- 
kalies ind ilk ill ( iibonat(s (Wc ml ind, Z 
anorg 1913, 84 358 ) 

Feme sodium pyrophosphate, Ie 4 fP 07 ) 3 , 
2Na4P207+7H20 

Slowly but completely sol in H 2 O Pptd 
by alcohol (Milck, J B 1866 263 ) 

Very sol in H 2 O (Fleitmann and Henne- 
berg) 
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+5, and 6 H 2 O Easily sol in H 2 O, espe- 
cially if warm rPaM, J B 1873 229 ) 
FeNaP^Or Insol m H 2 O, dil HCl, or 
HNOs+Aq, si sol m cone HCl+Aq, de- 
comp by cone hot H2SO4 without solution 
(Jorgensen, J pr ^ 2 ) 16 342 ) 

Insol in acetone (Naumann, B 1904, 37 
4329 ) ^ ) 

Na 6 Fe 2 (P 207 ) 8 + 9 H 20 Decomp by H 2 O 
(Rosenheim, B 1916, 48 586 ) 

Fe 4 (P 207 ) 3 , 5 Na 4 P 207 + 7 H 20 (Pahl, J B 
1873 229) 

Iron (feme) phosphate sulphate, 3 Fe 2 (P 04 ) 2 , 
2Fe2(S04)3, 2 Fe 206 H 6 
Mm Dyiochite 

Lanthanum me^aphosphate, La 2 (P 03)6 
Precipitate (Frerichs and Smith ) 

La 203 , 5 P 2 O 6 Insol m HoO, dil , or cone 
acids ( Johnsson, B 22 976 ) 

Lanthanum ori^phosphate, LaP 04 
Precipitate THermann ) 

Insol m H 2 O and acids (Ouvrard, C R 
107 37 ) 

Lanthanum hydrogen phosphate, 
La2H3(P04)3 

Precipitate (Frerichs, B 7 799 ) 
Existence is doubtful (Cleve, B 11 910 ) 

Lanthanum phosphate, acid, IjaiOs, 2P O 5 
Precipitate (Hermann ) 

Lanthanum p?/rophosphate, LaHP 207 *l- 3 H >0 
(Cleve ) 

Ia 2 Hc(P 207)3 Precipitate (Frerichs and 
Smith ) 

Docs not exist (Ckve ) 

Lanthanum potassium or^/iophosphate, 

21 a203, ■5K2(), 3P O6=2LaP04, K 3 PO 4 
Tnsol in H () (Ouvrard, C 11 107 37 ) 

Lanthanum sodium or^/iophosphate, I a 203 , 
3Ni O, 2 P 2 O 

Insol in H O (Ouviaid ) 

Lanthanum sodium /^j/rophosphate, 

I aN iP2()7 

Insol in i((tK, ind dll cold mineial acids 
Sol m w irm dil icids ('Wallioth ) 

Lead dz 7 y?e/aphosphate, PbP 20 o 
Ppt A-lrnost msol in H 2 O Sol in HNO 3 
+Aq (Iloitmann, Pogg 78 253) 

Lead in?nciaphosphate, Pb 3 (P 309 ) 2 + 3 H 20 
Nearly insol in H 2 O Less sol in H 2 O 
than the corresponding Ag salt (Fleitmann 
and Henneberg, A 66 304 ) 

Most msol of the inwe^aphosphates 
(Lmdbom, Acta Lund 1873 12 ) 


Anhydrous salt is msol m H 2 O, easily sol 
in HNOs+Aq (Lmdbom ) 

Lead feirame/aphosphate, Pb P4O1 
Insol m H 2 O 

More easily decomp by acids than the other 
msol metaphosphates Easily decomp by 
alkah hydrosulphides +Aq m the cold 
(Fleitmann, Pogg 78 353 ) 

Lead hexametaphosphate, PbsPeOi? 

Nearly msol m H 2 O, sol in acids (Lu- 
dert, Z anorg 5 15 ) 

Le*xd orthophosphate, basic, 4PbO, P 2 O 5 
(Gerhardt, A 72 85 ) 

Lead orthophosphate, Pbs(P 04)2 
Insol m H2O, sol m HNOs+Aq Insol 
m HCoH 302 +Aq 

SI sol m H 2 O 1 35X10“'* g is contamed 
m 1 htre of sat solution at 20 ® (Bhttger. Z 
phys Ch 1903, 46 604 ) 

Not h\drolyzed by boilmg H 2 O Sol m 
boilmg KOH+Aq msol m NH 40 H+Aq 
Insol m Pb(N 03 ) 2 +Aq tCaven, J Soc 
Chem Ind 1897, 16 30 ) 

Sol m 782 9 pts HC2H3O +Aq containing 
38 94 pts pure HC 0 E 8 O 2 (Bertrand, Momt 
Sclent (3) 10 477 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314 ) 

^ Lead hydrogen phosphate, PbHP 04 

Insol in H 2 O Decomp by H SO 4 , or HCl 
+ Aq Sol m HNO , or in KOH or NaOH + 
Aq Insol in HC H 3 O +Aq Sol in cold 
NH 4 C 1 +Aq fBrett) from vhich it can be 
I completely precipitated by a great excess of 
NILOH+Aq 

More sol in NH 4 C 2 H 302 +Aq at 18 8-25° 
than in puie H 2 O appen ) 

Sol in sat NaCl+ Aq, but less than PbS 04 
(Becquerel, C R 20 1524 ) 

Insol m Pb salts +Aq 
Not pptd m presence of Na citrate 
(Spiller ) 

Lead p 2 /^ophosphate, Pb 2 P O 7 +H 2 O 

Inaol in H 2 O Sol in HNO 3 , or KOH+ Aq 
Insol m NH 40 H+Aq, HC2H3O2, or SO + 
Aq (Schwaizenbtrg, A 65 133 ) Sol in 
I Na 4 P O7+ Aq (Stromeyei ) 

Insol in acetone (Naumann, B 1904, 37 
4329 ) 

Lead potassium phosphate, PbKP 04 

Decomp by hot H 2 O (Ouvrard, C R 110 
1333 ) 

Lead sodium phosphate, PbNaP 04 
Very sol in dil acids (Ouvrard, C R 
no 1333'! 

i lOPbO, 8 Na 20 , OPaOa (Ouvrard ) 
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Lead sodimn p 2 /rophosphate, PbNa 2 p 207 
Insol in hot H 2 O (Gerhardt, A ch (3) 
22 506) 

Lead ^nphosphate sodium pg/rophosphate, 
PbsN a4P8027“l”10H20 

Sol m HNOg after meltmg (Stange, 21 
anorg 1896, 12 459 ) 

Lead phosphate chloride, 2 PbHP 04 , PbCL 
Insol m boilmg H 2 O, sol in dil HNOsH- 
Aq (Gerhardt, A ch (3) 22 505 ) 
2 Pb 8 (P 04 ) 2 , PbCla Ppt (Heintz, Pogg 
73 119) 

SPbs(P 04 ) 2 , PbCl> Mm PyromorphUe 
Sol in HNOs, and K0H4- iq 
SI sol m cold citric acid+Aq (Bolton, 
C N 37 14) 

+H 2 O Insol m H O Sol m dil HNO 3 
-f-Aq (Hemtz ) 

Lithium metophosphate, LiPOa 

Insol m boilmg H 2 O Scarcely sol m 
acetic acid Easdy sol m mmeral acids 
(Merlmg, Z anal 1879, 18 565 ) 

Lithium tetrametaphospixsitef L 14 P 4 O 10 + 

4 H 2 O 

Very sol m HoO (Warschauer, Z anorg 
1903,36 180) 

Lithium oriAoohosphate, L13PO4 
Very slightly sol m H 2 O 
Sol in 2539 pts pure H 2 O and 3920 pts 
ammoniacai H 2 O, much more readily m 
containing NH 4 salts Easil> sol in HCl-h 
\q Qr HNOs+Aq (Mayer, A 98 193 ) 
Easily sol in carbomc acid water (Troost ) 
Sol m dll acids or acetic acid (de Schulten, 
Bull Soc (3) 1 479 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899 , II 1014 ) 

+ HH 2 O, or H 0 

Lithium hydrogen phosphate, L 12 HPO 4 

Nearly insol m H 2 O (Gmelin ) Sol m 
S33 pts H 2 O at 12® (Rammclsberg ) 
Li 6 HfP 04 ) 2 +H 0 Sol m 200 pts H 2 O 
(Rammelsberg ) 

Lithium <i^hydrogen phosphate, I iHjP 04 
Deliquescent, and very sol m H 2 O (Ram- 
melsberg ) 

Henialithium d^lly(lrogen phosphate, 
Ll7H2(P04)3 

+ IH 2 O, or 2 H 2 O *^01 in H 2 O (Ram- 
melsberg ) 

I/ithium pentohydrogen phosphate, 
LiH 5 (P 04 ).+H 20 
Dehquescent, and sol m HiO 


Lithium p 2 /rophosphate, T 14 P 207 4-2H20 
(Rammelsberg, BAB 1883 21 ) 

Lithium manganous phosphate, L13PO4, 
Mn8(P04)2 
Mm iMhwphMe 

Lithium potassium wciaphosphate, Li^O, 
2 K 2 O, 3P205H-4H20 

As NH 4 comp (Tammann, T pr 1892, 
(2) 45 443 ) 

Lithium potassium pyrophosphate, L13KP2O7 
(Kraut, A 1876, 182 170 ) 

Lithium sodium phosphate, 3 I 12 O, Na20, 
P 2 O 6 

Insol mH20 Sol in dil acids (Ouvrard, 
C R 110 1333 ) 

2 L 10 O, Na20, 2 P 2 O 6 A.S above (Ouvrard ) 

Lithium sodium pyrophosphate, L 12 O, Na^O, 
P 2 OE 

5Iii20, Na20, 3 P 2 O 6 

4 L 12 O, 6Na20, 5 P 2 O 6 (Kraut, A 1876, 
182 168) 

Magnesium Twotophosphate, Mg(P 08)2 
Insol m H 2 O or dil acids, but sol m H 0 SO 4 
-1-A.q (Maddiell, ^ 61 62 ) 

Not decomp by very long digestion with 
alkali carbonates, or orthophosphates +Aq 
(Fleitmann ) 

Magnesium d^w^e^aphosphate, M g > ( P 2 O 0 ) 2 H- 
9 H 2 O 

Insol m H 2 O, decomp by acids (lleit- 
inann, Pogg 78 259 ) 

Magnesium irimeiaphosphate, Mgj(P 30 o )2 
SI sol in cold H 2 O, more easily in hot H 0 
When Ignited, insol in boilmg IICl-l-Aq 
(Lmdbom ) 

Cryst with 12, or ISHiO 

Magnesium ^eira/Aieiaphosphate, Mg P 4 O 12 
Insol in H 2 O, somewhxt sol in IK 1-hAq 
More easily sol m HNOaH-Aq, (spe dally 
easily sol in cone 112^04 (GlaUel, Disscit 

1880 ) 

-(-IOH 2 O bol in 70 pts H 2 O (Glxt/d) 

Magnesium orf/w>phosphate, Mg 2 (P 04 ) , and 
+ 5, or 7 H 2 O 

1 litre H 2 O dissolves 0 1 g ignited 
Mg 3 (P 04)2 in 7 days, but 0 205 g if freshly 
precipitated (Volckcr, J B 1862 131 ) 

1 1 H 0 with 2 g NaCl dissolves 75 8 mg , 
1 1 H 2 O with 3 g NaNOs dissolves 61 9 mg 
Mg 3 (P 04)2 (Liebig, A 106 185 ) 

Easily sol in acids, except m acetic acid 
(Schaffner, \ 60 145 ) 

Easily sol in H 2 O m presence of alkali salts 
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+6J4H2O Sol m 30 mm m diammomum 
citrate +Aq (sp gr=109), tnammonium 
citrate+Aq (sp gr =109) dissohes 37 5% 
of the P2O6 (Erlenmever, B 14 1253 ) 
+2OH2O Sol m 10 mm m diammomum 
citrate+Aq (sp gr=109), tnammomum 
citrate+Aq (sp gr =109) dissolves 23 2% 
of the P2O5, sol m 15 mm m citnc acid 
+Aq (Erlenmeyer, Z c ) 

Insol m hqmd NH3 (Franklm, \m Ch 
J 1898, 20 828 ) 

Magnesium hydrogen phosphate, MgHP04+ 
7H2O 

Sol m 322 pts cold H2O in several days 
If heated to 40° becomes milky, and separates 
a precipitate out at 100° of same salt, so that 
solution at 100° contains only 1 pt smt m 498 
pts H2O Much more sol m H2O contaimng 
traces of acids, even dil oxalic or acetic acids 
(Graham, Phil Mag A.nn 2 20 ) Easily sol 
in HibOs+Aq (Gerland, J pr (2) 4 127 ) 
Sol m aqueous solution of Mg salts, but 
msol in Na2HP04+Aq (Rose) Sol m 
sodium citrate+Aq (Spiller ) When freshly 
precipitated it is sol m hot NH4CI f A.q, and 
NH40H+Aq does not completely reprecipi- 
tate it, less sol in NH4N03+Aq (Brett, 
Phil Mag (3) 10 96 ) Insol m alcohol 
(Berzelius ) 

For solubihty m H8PO4, see under MgO 
H-J4H20 (Debray) 

-I-H2O Easilv sol m dil acids (de 
Schulten, C R 100 263 ) 

+ 3 H 2 O SI sol in H 2 O, ea^^il} in acids 
(Stoklasa, Z anorg 3 67 'i 
+4J^H20 (Rergmann ) 

-i-6H20 (Dcbray) 


Magnesium potassium orthophosphate, 
MgKP04 

SI sol m H2O Decomp bv HoO Easily 
sol in acids 
+6H2O 

2MgO, K 0, 3P2O6 Insol m H2O, sol m 
dll HCl+Aq (Ouvrard, C R 106 1729 ) 
Mg2HK(P04)i-f-15H 0 ^'Haushofer ) 

Magnesium rubidium orZhophosphate, 
RbMgP04+6H20 
Easil\ sol m warm dil HC1+ \q 
Not decomp by boilmg H2O (Erdmann, 
A 1897, 294 73 ) 

Magnesium sodium Znphosphate, 
Ms:NasP30io+13H20 

Decomp m the air (Stange, Z anorg 
1896,12 454) 

Magnesium sodium wetophosphate, 3MgO, 
NaoO, 4P2O5 

Insol inH20 orH3P04+Aq Scarcely sol 
m HCl+Aq, or aqua regia Not decomp b\ 
(NH4)2COs+4q Sol m cone H2SO4 
(Maddrell, A 61 53 ) 

Magnesium sodium d^??2e^aphosphate, 
MgNa2(P 06)^+4H 0 
Sol in 25 pts H 0 (Glatzel, Dissert 

1880) 

Magnesium sodium ZnmeZophosphate, 
MgNa4(Ps09) +5H O 
SI sol m H 0 A.fter ignition is msol in 
H 0 (Lmdbom ) 


Magnesium ZeZrahydrogen phosphate, 
MgH4(P04j2 

Not hygroscopic Sol in 5 pts H2O with 
out decomp (Stokl isa, Z anorg 3 67 ) 
+2H2O Not hygroscopic Sol m H2O 
without decomp (Stoklasa, Z anorg 1 307 ) 
Decomp by alcohol into MgHP04+3H20 

Magnesium pj/^ophosphate, Mg2P207 
Nearly msol m H2O, readily sol in HCl 
or nN03+ A.q (I resenms ) 

+3H2O SI sol m H O, easily in HCl or 
HNOs+Aq, sol in H^SOa + A^q, and Na4P207 
+Aq (Schwarzenborg ) 

Sol m MgS04+Aq, and (NH4)2C03+ A.q 

Magnesium Ze/raphosphate, Mg3P40i3 
Insol in H2O (Fleitmann and Henneberg, 
A 66 331 ) 

Magnesium potassium dimeZaphosphate, 
K2Mg2(P206)3 

Very sol in dil acids (Ouvrard, C R 
1888, 106 1729 ) ^ ^ 

+4H2O Sol in 10 2 pts H2O (Glatzel ) 


Magnesium sodium phosphate, lOMgO, 
8Na 0, 9P2O, 

Insol in H)0, easily sol m dil acids 
(Ouvrard, C R 106 1729 ) 

Magnesium sodium orZ/jophosphate, 

MgNaP04 

Insol in H 0 (Rose ) 

+9H 0 (Schoef*ker and \ lolet, A. 140 
232) 

MgO, 2Na 0, P O5 Insol m HO 
(Ouvrard ) 

3MgO, 3Na 0, 2P O5 In^ol in H O 
(Ouvraid ) 

Magnesium sodium pyrophosphate, basic ( 0 
Precipitate, si sol inH 0 Easily in HCl -r 
Aq, HNOa+Aq, and ^a P 0 + Vq (Baer, 
Pogg 76 168) 

Sol m (NH4) COs+A^q, and in MgS04 + 
l^nsol in alcohol 

Magnesium phosphate chloride, Mg3(P04) , 

MgCla 

(DeviUe and Caron, A ch <^3) 67 455 ) 
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Magnesiimi wophosphate mtrogen ^Z^03ade, 

Mg^PaOr, H2O, NO2 

Scarcely sol in water (Luck, Z anal 13 
255) 

Magnesium phosphate fluonde, Mg 3 (P 04 ) 2 , 

MgFa 

Mm Wagnente Slowly sol inhotHNOs, 
and H 2 SO 4 

Magnesium phosphate calcium fluonde, 
2 Mgg(P 04 ) 2 , CaF2 
Min Kjerulfite 

Manganous dtmeiaphosphate, Mn 2 CP 206)2 
Anhydrous Insol m H 2 O and dil acids 
(Fleitmann) Sol in cone H 2 SO 4 (Mad- 
drell ) Scarcely attacked by warm Na 2 S + 
A.q, and not much more bv (NH 4 ) 2 S 4 -Aq 
Decomp by Na-COg+Aq 

+SH 2 O Insol in H 2 O and dil acids 
(Fleitmann, Pogg 78 257 ) 

Manganous inmeiophosphate, Mn 8 (P 309 ) 2 + 
IIH 2 O 

Diffxculth sol in cold or warm H^O More 
easily sol m cold, very easily m 'waim HC1+ 
Aq When igmted, is insol m acids, even 
aqua regia (Lmdbom ) 

Manganous /ierametophosphate 
Sol m sodium hexametapho'aphate+Aq 
(Rose, Pogg 76 4 ) 

MngPeOia Nearly msol in H 2 O, easily 
sol in acids (Ludert, Z anorg 6 15 ) 

Mangamc mc^aphosphate, Mn(P 03)8 
Insol in H 2 O or acids, decomp by alkalies 
(Schjermng, J pr ( 2 ) 45 515 ) 

Insol in H 2 O, sol in HCl, decomp by 
alkalies H-Aq (Barbier, C R 1902, 136 
1055 ) 

4 -H 20 Insol in H 2 O or acids, except 
HCl+Aq SI decomp b\ boiling \Mth 
H 2 SO 4 (Hermann, Pogg 74 303 ) 

Manganous ^cimwetophosphate, Mn fP 03)4 
Not attacked by acids (Glatzel, Dissert 

1880) 

+IOH 2 O Sol onlj in boiling cone 
H 2 SO 4 (Glatzel ) 

Manganous de/cameZaphosphate, 

5MnO, 5 P 2 O 6 +I 2 H 2 O 
Ppt (Tammann, J pr 1892, (2) 46 
450) 

Manganous or^/iophosphate, Mn 3 (P 04)2 
+H 2 O (Debray ) 

-I- 3 H 2 O Sol in 20 mm m diamonium 
citrate +A.q (sp gr=109), triammomum 
citiate-j-Aq (sp gr =109) dissolves 30 2% 
of the P 2 O 5 (Erlenmeyer, B 14 1253 ) 


+ 43 ^ 5 J 4 H 20 Efflorescent (Erlen- 
meyer and Heinrich, A 190 208 ) 

4-71120 Very si sol inH 20 (Berzehus) 
Fasily sol in mmeral acids, sol in HC 2 H 3 O 2 
-j-Aq 

Easily sol m S 02 +Aq (Gerland, J pr 
(2) 4 97) 

Somewhat sol m boilmg (NH 4 ) COs+Aq, 
but deposited on coohng (Berzehus ) 

Partly sol m cold NH 4 CI, or NH 4 N 03 -fAq 
(Brett ) 

Sol m cold or hot solutions of ammomum 
su^hate or sucemate (Wittstem ) 

SI sol m Mn salts +Aq (Rose, Pogg 76 
25) 

Insol in alcohol 

Sol m 10 mm in diammomum citrate +Aq 
(sp gr=109), triammomum citrate -j-Aq 
(sp gr =1 09) dissolves 53% of the P 2 O 6 
(Frlenmever, B 14 1253 ) 

Manganous dthydrogen or^/iophosphate, 
MnHP04-l-3H20 

SI sol m H 2 O Solution decomp at 100 ° 
(Debray ) Slowly decomp by cold H 2 O into 
Mn 8 (P 04)2 (Erlenmeyer and Heinrich, A 
190 208 ) 

Easily sol m HiSOs-hA^q (Gerland ) 

SI sol m HC 2 H 3 O 2 , easily m cone mineral 
acids (Heintz ) Sol in (NH 4 ) COs-f Aq, 
from which it is repptd on boiling Decomp 
by boilmg KOH+Aq 

Insol m alcohol 

Mn 8 (P 04 ) », 2 MnHP 04 + 4 H 20 (de Schul- 
ten, C C 1906 , 1 188 ) 

Manganous ^eirahydrogen phosphate, 
MnH4(P04)2-f-2H20 

Deliquescent Fasily sol m H 2 O, with 
decomp to MnHP 04 (Erlenmeyer and 
Heinrich, A. 190 208 ) 

Not decomp by H 2 O (Otto, C C 1887 
1553) 

HiO decomp it into MnHP 04 and H 3 PO 4 
containing some dissolved salt J he less 
H.O used, the more MnHP 04 separates The 
acid filtrate separates MnHPCX on boilmg 
At 0 ° the docomp increases m pioportion 
to the amt of salt, but 1 g of the salt is un- 
changed m 100 g H 2 O With loss th in 20 g 
of salt to 100 g H 2 O the docomp is inalogous 
to that of CaH 4 i.P 04 )?, but with larger amts 
of salt It IS the opposite ’ ss with 

increasing amts of the C R 

1899, 129 412 ) 

Alcohol dissolves out H 3 PO 4 (Ileintz ) 

Peniamanganous dzhydrogen phosphate, 
Mn6H2(P04)4+4H 0 

Not decomp by boiling H 2 O (hrlen- 
meyer and Heinrich, A 190 208 ) 

Mangamc ori/iophosphate, basic, MniPsOg-f- 
H 2 O 

SI sol in HoO 
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Manganic ort/iophosphate, MnP 04 +H 20 
Sol m acids (Christensen, J pr (2) 

28 1 ) 

Manganous pyrophosphatej Mn 2 P 207 
Anhydrous (Lewis, Sill Am J (3) 14 
281) 

4 -H 2 O 

+ 3 H 2 O Insol mH20 Insol mMnS 04 + 
Aq, but sol m Na 4 P 207 +Aq (Rose ) 
Difficultly sol in Na 4 P 207 + 4 .q, but easily 
sol m K 4 P 207 4-Aq (Pahl ) Decomp by 
KOH-fAq Sol in H 2 SOs-f-Aq (Schwar- 
zenberg ) 

Insol m acetone (Naumann, B 1^04, 37 
4329) 

Manganous hydrogen p 2 /^ophosphate, 
MnH2p207“l“4H20 
Sol in H 2 O (Pahl ) 

Mangamc p 2 /?’^phosphate, 

Mn4Pc02i+14IL0 

Sol in H2SO4, and H3PO4 (Auger, C R 
1901, 133 95 ) 

MnHPo 07 Insol in HO, very si at- 
tacked b^ dll HCl+Aq, easily by cone Sol 
m cone H 2 SO 4 (Sehjermng, J pr (2) 46 
515) 

Manganous potassium dzmatophosphate, 
K2A1ii(P03)4+6H40 

Sol in 95 pts H 2 O When ignited is not | 
attacked bv acids (Glatzel, Dissert 1880 ) 

i 

Manganous potassium or//iophosphate, 
MnKPO^ 

Insol in HjO, easily sol in dil acids 
(Ouvrard ) 

Mangamc potassium y; 2 /^ophosphate, 
MnKP/)7 

+ 5 H 2 O SI sol m cold H O 
-i-3H O SI sol in (old H 2 O (Rosen- 
heim H 1<)15, 48 5S4) 

Manganous potassium phosphate, MnK 2 P O 7 
Insol in H (), sol in dil icids (Ouvi iid, 
r R 106 1729) 

+Sir() SI sol mILO (Pahl) 

Mri P 2 O 7 , 2 K 4 P Ot+IOH^O Difficultly 
sol in HO (Pihl) 

Mangamc potassium pyrophosphate, 
MiiKP^O? 

Insol in HiO Decomp by acids and 
bases (Sehjermng ) 

Manganic silver p 2 /’"opbosphate, 

AgMnP O 7 + 3 H 2 O 

Almost insol m H 2 O (Rosenheim, B 
1915, 48 585 ) 


Manganous sodium ^phosphate, 
MnNasPsOio+lSHsO 
SI sol in H2O , the melt obtained heatmg 
the salt IS readily sol in H2SO4 (Stange, Z 
anorg 1896, 12 455 ) 

Manganous sodium dz?7iaiaphosphate, 
MnNa2(P03)i+6H20 
Easily sol in boilmg H0SO4, but not at- 
tacked by acids after boilmg (Glatzel, 
Dissert 1880) 

Manganous sodium in?netophosphate, 

Sol m H2O (Fleitmann and Henneberg ) 
MnNa(P03)3 Insol m H2O, dil acids, or 
alkalies (Sehjermng, J pr (2) 46 515) 

Manganous sodium oc^oma^aphosphate, 
Mn3Na2(P03)8 

Insol in acids except cone H2SO4 (Tam- 
mann, J pr 1892, (2) 46 469 ) 

-1-5H20 Almost insol m cold H 0 
Decomp by boihng H2O with separation 
of Mn20s (Rosenheim, B 1915, 48 584 ) 

Manganous sodium or^/iophosphate, 
MnNaP04 

Insol m H2O (Ouvrard, C R 106 172S 
MnO, 2Na20, PiOs As above 

Manganous sodium pyrophosphate, 
MnNa2P207 

Insol in H2O, easily sol m dil acids 
(Wallroth ) 

+4J^H20 Very si sol m H O (Pahl ) 
3Mn2P207, 2Na4p207+24H20 Very si 
sol m H2O (Pahl ) 

Mangamc sodium pyrophosphate, MnNaP207 
+H2O 

(Christenson, J pr (2^) 28 1 ) 

Manganic d^pyrophosphate ammonia, 
Mn2PiOH, 2NH3 
Insol m H2O 

Dfcomp by HCl ind In ilkalios (Bir- 
bur, C R 1902,136 1109 ) 

Manganous phosphate chloride, Mn3(P04) , 
MnCh 

Insol in H2O (Dcville and Caron, A ch 
(3) 67 459 

3Mn2(P04)2, MnCL Insol in H O (De- 
viUe and Caron ) 

Mercurous htxamevaphosphsXe C^) 

Ppt Sol in sodium hex imctaphosphate 
H-Aq (Rose ) 

HgoPeOjs Insol m IT O, very si sol in 
acids (Ludert, Z anorg 6 15 ) 

Moderately sol in H2O when freshly pptd 
Moie sol in acids than the mercurous salt 
(Ludert ) 
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Mercurous or ^phosphate, (Ha3)2<'P04)2 
Ppt Decomp b\ boilmg with H2O (Ger- 
liardt ) 

Sol m HNOa+Aq Sol in Hg2(N03)2-l- 
Aq Insol m H3P04+Aq 

Mercunc or^Aophosphate, Hg8''P04)2 

Insol in HiO SI sol m hot H2O, crystal- 
lizing out on ooolmg (Haack, A 262 185 
Slowly sol in cold ^1 , quickly in hot dil or 
cold cone HCl+Aq Less easily sol in 
HNOa+Aq Sol in H3P04H-^q (Berze- 
lius ) Insol in H8P04+Aq (Haack ) De- 
comp by NaCl-fAq into insol HgCL, 
3 HgO, but sol in NaCl+Aq, contaimng 
HNO3 (Haack ) 

Sol in 6 pts NH4CI in aqueous solution by 
heating (Trommsdorff ) 

Sol in (NH4)2C03, (NH4) SO4, or NH4NO3 
-fAq (Wittstem ) 

Insol in alcohol 

Mercuromercunc orthophosphate, 7 Hg 20 , 
14 HgO, 2P2O6+2OH2O 
(Brooks, Pogg 66 63 ) 

Mercurous pi/^ophosphate, Hg4P2074-H20 
Sol m Na4P207+Aq, when recently pptd 
Insol m Na4Pi07+Aq, \^hen heated to 100° 
Sol in HNOa+Aq Decomp by HCl+Aq 
(Schwarzenberg, A 66 133 ) 

Mercunc pyrophosphate, Hg2P207 
Sol in acids, msol in !N'a4P207+Aq, after 
bemg heated to 100 ° Sol m NaCl+Aq, 
quickly decomp b\ NaOH+Aq, and 
Na2HP04+Aq 

Sol m 6 pts NH4C1+Aq (Trommsdorff ) 
Sol m NH4N03,(NH4)S04, and (NH4)2C03 
+Aq, also in KI + Aq 

Mercurous silver orthophosphate, AgHg2p04 
Sol in HNO3 (Jacobsen, Bull Soc 1909 , 
( 4 ) 6 94 Q ) 

Molybdenum phosphate, Mo2(P04)2 (^) 
Insol m H2O Sol in Mod +Aq 

Molybdenum sodium pyrophosphate, 
Na(MoP207) + 12H20 
Ppt (Rosenheim, B 1915 , 48 589 ) 

Nickel dtmetaphosphate, NiP20a 

Insol in H2O or dil acids Sol in cone 
H2SO4 Not decomp by boilmg alkali car- 
bonates or sulphides + Aq (Maddrell, 
A 61 58 

-h4H20 Sol m cold acids (Glatzel, 
Dissert 1880 ) 

Nickel tetrametaphosphate, Ni2P40i2 

Insol m HCl Sol m cone HNO3 andj 
pecialh sol m H>S04 on boiling (Glatzel ) | 


Nickel tetrawetaphosphate, N12P4O12+ 

I2H2O 

Easily sol in acids (Glatzel) 

Nickel orthophosphate, Ni3('P04)2+7H20 
Insol m H2O Sol in acids (Rammesl- 
berg, Pogg 68 383 ) 

Sol in Ni salts +Aq (Rose, Pogg 76 
25 ) 

Insol m Na HPO4+ Aq (Tiipputi, 1811 ) 
Very si sol in hot (NH4)2HP04+Aq 
Insol in methyl acetate (Naumann, B 
1909 , 42 3790 ), ethvlacetate (Naumann, 
B 1910,43 314 ) 

Nickel pyrophosphate, N12P2O7+6H2O 
Insol m H2O, sol m mineral acids, Na4P207 
+Aq, and NH40H+Aq Not pptd from 
Ni2P207+Aq by alcohol (Schwarzenberg, 
A 66 158 ) 

Nickel potassium dtwetaphosphate, 
N1JK2P4D12 +6H2O 
Sol m 130 pts H2O (Glatzel ) 

Nxckel potassium orthophosphate, N1KPO4 
Insol m H2O, sol m dil acids TOuvrard, 
R 106 1729 ) 

3 NiO, 3K2O, 2P2O6 As above 

Nickel sodium tnphosphate, Na3NiP80i9+ 
I2H2O 

Very sol mH20, decomp in Aq solution 
(Schwarz, Z anorg 1895 , 9 261 ) 

Nickel sodium metaphosphate, 3Ni(P03)2, 
NaPOs 

Insol in H2O and dil acids Sol in cone 
H2SO4 (Maddrell, A 61 56 ) 
NiNa4(P03)3+8il20 Easily sol in H2O 
(Lmdbom ) 

Nickel sodium d^metaphosphate, NiN‘X2P40i2 
+6H2O 

SI sol m H2O Moderately sol in adds 
(Glatzel, Disseit 1880 ) 

Nickel sodium tnmetaphosphate, 
Ni 2 Na 2 (P 309 ) 2 + 9 H 20 
11 H2O dissolves bO 6 g at 20 ° ( 1 am- 

mann, J pr 1892 , ( 2 ) 46 42 b '' 

NasNip30]o + 12H20 Insol ind not de- 
comp by 11 0 Sol in acids (Schwaiz, Z 
anorg 1895 , 9 261 ) 

Nickel sodium octometophosphate, 
Na 2 Ni 3 (P 03)3 

(fammann, J pr 1892 , f 2 ) 45 469 ) 

Nickel sodium orthophosphate, NiNaPOi+ 
7H2O 

Ppt (Debray, C R 69 40 ) 

NiO, 2 NaoO, P2O6 Insol m H2O Easily 
sol in dll acids (Ouvrard ) 
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Nickel sodium pv^ophospliate, 

NiioNa,]fl(P 207)9 

Insol m H 2 O Moderately sol m acids 
(WaUroth ) 

Osmium phosphate (?) 

SI sol in H 2 O, sol m HNOs+Aq (Ber 
zelms ) 

Palladium or^Aophosphate (?) 

Ppt 

Phosphorus phosphate, 4 P 4 O, SPOs (0 
Deoomp «^pontaneoiisly Sol in H 2 O and 
alcohol when fresh, msol in ether (leVemer, 
4 27 167, Reinifczer, B 14 1884) 

Platmum phosphate, PtPoO 
Insol m H 2 O, acids and alkalies Decomp 
by fusing with potassium carbonate (Bar- 
nett, C N 1895, 71 256 ) 

Potassium monowetophosphate, KPOs 
Nearly inqol in H 2 O, sol in weak acids, 
even in acetic acid (INIaddrell, \ 61 62 ) 
Insol m H 2 O and weak acids (Fleitmann, 
Pogg 78 260 ) 

Insol in liquid NH3 (Franklin, A.m Ch 
J 1898, 20 829 ) 

Potassiiun dzwc^aphosphate, K 2 P 2 O 6 +H 2 O 
Sol in 1 2 pts cold H 2 O, but not more in 
hot H 2 O r Fleitmann, Pogg 78 250 ) 

Potassium ^r^ 7 /^e^aphosphate, KaPaOg 
Very sol in cold H 2 O before it is fused 
(Lindbom, Acta I und 1873 14 ) 

Potassium or/Aophosphate, K 3 PO 4 
Not deliquescent Very sol in H 2 O 
(Graham, 32 47 ) 

Very si sol m cold, ( isilv in hot H 2 O 
(Darra( q ) 


Solubility in H 3 P 04 +Aq at 25° 


In 1000 of th< 

solution mols 

K 

PO 4 

<) H 

i 13 

S S4 

i 22 

S 42 

i 44 

7 52 

i 7S 

() 90 

4 15 

() ss 

4 12 


(D^Ans and Schreiner, Z phys Ch 1910, 76 
103) 


Insol in alcohol 

Potassium hydrogen or^Aophosphate, 
2K2HPO4, KH2PO4+H2O 
Very unstable, very sol in H 2 O with de- 
comp Identicjal with the substance de- 


senbed as dipotassium phosphate by Ber- 
zehus (Staudenmaier, Z anorg 1894, 5 
389 ) 

3 K 2 HPO 4 , KH PO 4 + 2 H 2 O Vervimstable, 
vei*v sol in H 0 with decomp (Stauden- 
maier ) 

Potassium hydrogen oriAophosphate, 

IC2IIPO4 

Dehquescent Very sol in H O and alcohol 
Solubihty m H 3 P 04 +Aq at 25° 


In 1000 g of the solution mols 


K 

PO 4 

6 80 

4 08 

6 80 

4 05 

6 76 

3 96 

6 50 

3 81 

6 16 

3 61 

5 24 

3 25 

4 42 

2 94 


(D^Ans and Schremer, Z phys Ch 1910, 76 
103) 


Potassium dihydrogen phosphate, KH2PO4 
Deliquescent Easily sol in H 2 O (Vau- 
quelm, A ch 74 96 ) 

1 1 sat aq solution at 7° contams 249 9 g 
KH2PO4 (Muthmann and Kuntze, Z Kryst 
Mm 1894, 23 308 ) 


Solubility in H 3 p 04 +Aq at 25° 


In 1000 g of the solution mols 


K 

PO 4 

2 90 

2 36 

1 70 

1 71 

1 60 

1 67 

1 48 

1 46 

1 7S 

3 15 

2 18 

4 65 

2 54 

6 32 

2 66 

6 76 

2 98 

S 03 

3 32 

8 80 


(D^Ans and Schreiner, Z phys Ch 1910, 76 
103 ) 


bp gr of KH 2 P 04 +Aq at 18“^ cont lining 
5 10 15% KH PO 4 

1 0341 I 0691 1 1092 

(Kohhausch, W Ann 1879 1 ) 


Sol in 20% KC HsOi+Aq ('Strom ever ) 
For solubility in H 2 O, see K 2 HPO 4 , H 8 PO 4 
Insol in alcohol 
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Potassium oriAophosi^te, acid, KH 2 P 04 > 
H 3 PO 4 


Solubility m H 2 O at t° 


t® 

% 

KH 2 PO 4 HsP04 

Solid phase 

-06 

3 337 

lee 

- 2 5 

12 13 

tt 

- 6 7 

29 43 

u 

- 9 2 

36 98 

u 

-13 

44 

Ice +KIH 2 PO 4 

0(?) 

45 8 

KH 2 PO 4 

4-10 9 

50 3 

u 

65 2 

68 44 

cc 

78 

72 43 

tt 

87 5 

77 6 

tt 

105 5 

85 9 

tt 

120 

92 1 

*‘+KH2P04, H 8 PO 4 

135 

96 1 

KH 2 P 04 , H 8 P 04 

139 

100 

tt 


(Parravano and Mieli, Gazz ch it 38 II, 
536) 


Solubility in anhydrous H 8 PO 4 at t® 


t° 

% KH 2 P 04 H 3 P 04 


18 17 


58 42 


77 53 

J 

92 26 


(Parravano and Mieli ) 


Potassium p?/rophospliate, K4P207-{-3H20 
Very deliquescent, and sol in H 2 O 
Precipitated from aqueous solution by al- 
cohol (Schwarz enberg, A 66 136 ) 

Insol in methyl acetate (Kaumann, B 
1909, 42 3790 ) 

Potassium hydrogen pyrophosphate, 
K 2 H 2 P 2 O 7 

Very deliquescent, and sol m H?0 Insol 
in alcohol (Schvarzenberg ) 

Potassium silver we^aphosphate, 

H2Ag4(P03)6 + H20 
(Tammann, J pr 1892, (2) 46 417 ) 

Potassium sodium dmotophosphate, 

KNaP O 6 +H 2 O 

Sol m 24 pts H 0 {'Fleitmann, Pogg 78 
339) 

Potassium sodium phosphate, KNaHP04 4 - 
7 H 2 O 

Not efflorescent Sol in H^O 

Tnpotassium irz-sodium /iea;ahydrogen phos- 
phate, H6Na3Ks(P04)4 f 221120 
Sol in H 2 O fFilhol and Senderens, C R 
3 388 ) 


Potassium sodium pyrophosphate, 
K2Na2P207+12H20 

Sol m H 2 O (Schwarzenberg, \ 66 140 ) 

Potassium strontium d^?ne^aphosphate, 
K2Sr(Po06)2+4H20 

As the KBa comp (Glatzel, Dissert 1880 ) 

Potassium strontium hexametaphospheite, 
IC 2 Sr 2 P 60 l 8 

(Tammann, J pr 1892, ( 2 ) 46 435 ) 

Potassium strontium orthophosphate, 

KSrP04 

Insol mH 20 ,sol indil acids (Grandeau, 

\ ch ( 6 ) 8 193 ) 

Potassium strontium pyrophosphate, 
K2SrP207 

Insol m H 2 O, sol m dil acids (Ouvrard, 

C R 106 1599) 

Potassium thonum phosphate, K 2 O, 4 Th 02 , 
3 P 2 O 5 

Insol in HCl, HNO 3 , or aqua regia 

(1 roost and Ouvrard, C R 102 1422 ) 

K 2 O, Xh 02 , PzOs Insol in H 2 O, sol in 

HNOs+Aq (Troost and Ouvrard ) 

6 K 2 O, 3 Th 02 , 4 P 2 O 6 Sol in acids 

(Troost and Ouvrard ) 

Potassium tm (stanmc) phosphate, K 2 O, 
4Sn02, 3 P 2 O 6 

(Ouvrard, C R 111 177) 

K 2 O, 2 Sn 02 , P 2 O 6 (Ouvrard ) 

Potassium htamum phosphate, K 2 O, 4TiO , 
3 P 2 O 6 

(Ouvrard C R 111 177 ) 

K 2 O, 2 TiO , P 2 O 5 (Ouvrard ) 


Potassium uranous phosphate, 4UO2, K2O, 
3 P 0 O 5 

Practically insol in cone HNOa and HCl, 
even when the acids aic boiling Attacked 
by HF-hHNOa (Colani, A ch 1907, (S) 12 
133) 

Potassium uranous wetaphosphate, UO2, 
K O, P2O5 

Pasily sol m HAOa Sol m cone HCl 
(Colani ) 

Potassium uranous pyrophosphate, 3UO , 

6 K 2 O, 4 P 2 O 6 
Sol in acids (Colam ) 

Potassium uranyl phosphate, K2O, UO3, 
P2O5 

(Ouvrard, C R 110 1333 ) 

2K2O, UO3, PiOs (Ouvrard ) 

K2O, 2UO3, P2O5 (Ouvrard ) 
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Potassium uranyl or^/iophosphate, 
K(U02)P04+3H20 

As NH 4 comp (Lienau, Dissert 1898 ) 

Potassium vanadium phosphate 
See Phosphovanadate, potassium 

Potassium yttrium phosphate, 3 K 2 O, V 2 O 8 , 
2 P 2 O 5 

K 2 O, Y O 3 , 2 P 2 O 5 

3 K 2 O, 5 Y 2 O 3 , 6 P 2 O 6 (Duboin C R 107 
622) 

Potassium zmc ie^rametophosphate, 
K,Zn(P03)4+6H20 

Sol m 70 pts H 0 ('Glatzel, Dissert 

1880) 


Potassium zmc phosphate, KZnP 04 

Insol in H 2 O Sol m dil acids (Ouvrard, 
€ R 106 1729 ) 

K 2 ZnP 407 As above 


Potassium zirconium phosphate, K 2 O, 4Zr02, 
3P O 5 ^ i:' » , 

Insol in ids or aqua regia ( Froost and 
Ouvrard, C R 102 1422 ) 

J^20, ZrOo, P 2 O 6 Tnsol in H^O, HNO 3 , 
HCl, or aqua rogi 1 Sol in hot eonc H 2 SO 4 
(Troost and Ouvrard ) 


Potassium phosphate selenate 
See Selenophosphate, potassium 

Potassium hydrogen phosohate sulphate, 
KH 2 PO 4 , KHSO 4 

Deeomp b\ HO md ihohol (Jxeque- 
lain ) 


Rhodium phosphate, basic, 4Hh (),, iV O + 
d2H 0 

Insol m H () or u ids f(Iuis) 

Rh^Oi, PO 4-()ir () = HhP(),+ U[() Sol 
inHzO (Clius) 

Rubidium wf/aphosphate, RblH)-, 

Sol in HO (vonHdg, H ]<)()! 34 41S^) 

Rubidium or^/iophosphate, RbdH)i-h4H>0 
Hydiosf ojiif , so] in HO pptfl by ilcoliol 
(vonB(rj„H 1001 34 HSi) 

Rubidium hydrogen or//iophosphate, 
RbJIPOi-ffHO 

Sol m H 2 O, insol m cone NH 40 H 4 -Aq, 
insol in alcohol (\onB(ig) 


Rubidium dihydrogen orthophosphsite, 

RbH PO 4 P » 

Very sol in H O, pptd b\ ilcohol (von 
Berg) 


Rubidium pj/rophosphate, Rb 4 P 207 
Hydroscopic, sol m H^O (von Berg ) 

Samanum anhydrometaphosph&tef Sm 
5 P 2 O 6 

Insol m H 2 O or HNOa+Aq (Cleve ) 

Samanum or^/iophosphate, SmP 04 
Scaxcely attacked by boiling HlSrOs+ 
(Cleve ) 

+ 2 H 2 O 

Samanum g 2 /»*^>pli<>sphate, SmHP 2074 - 
(Cleve ) 

Silicon phosi^te 
See Silicophosphonc acid 
Silver metophosphate, \g20, 2 P 2 O 6 +H 2 O 
(Kroll, Z anorg 1912, 76 408 ) 

Silver dtme^aphosphate, Ag2P20c 
Very si sol in H O (Fleitmann, P( 
78 253) 

Sol in cold aniline metaphosphate + 
(Nicholson ) 

Very si sol in H 2 O (Waischauer, I 
sert 1903 ) 

+H 2 O Very sol m H^O (I angheld, 
1912,46 3760) 

Silver ^nmetophosphate, Ag^P^Oj, 

Sol m 60 pts cold H^O Can be crys 
lizcd from cone HNO 3 + A.q (Fleitmann 
Henneberg ) 

-pIIsO (Lindbom ) 

Silver teametophosphate, AgrPoOis 
Insol m H 2 O Sol m HNO 3 or NH 4 ()I 
Aq, and in a laigc excess of sodiuin he 
met xphosphate + Aq (R ose ) 

Fabily dccomp by N i^S+Aq 
Decomp gradually bv hot HO 1 
AgoI^On 

When fleshly pptd, (asily sol in JJ 
Basil> sol in dil acids (ludcit, Z in< 
6 15) 

Silver on!/iephosphate, AgjPOi 

V<n si sol in H 2 O 11 HO (lisso 
65X10 3 g AgiPOi It 10 i()^ (I'ollgd 
phys Ch 1003 46 b()3 ) 

Sol in H,P 04 , HNOi, 01 HC 11,0 +A(] 
NH 4 OH 01 (NH4) ( 1 (Ss ( isib 

immomuni niti xt( 01 siKcinilt uul iix 
pl(t<ly m (NHi);SOi+Aq <\ iss ugm 
Phiiini (3) 16 2S0 ) 

Insol in Nil HP() 4 +y\q (Stioiinvci ) 
Not pi)t(l m prise ri(( of Ni iiti 
(Spillei ) 

If 1 mol \g,P 04 is boildl with I 1 
NaiCOn, 44% of it is dtiomp (M il igut 
Readily sol in soluble hy[)Ohiil[)lut< sH- 
with deeomp (Horschcl ) 

Insol in Ag salts Aq (Hosi ) 

Insol in liquid NH 3 (Oou Ain Ch 
1898, 20 820 ) 
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Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4S29 ) 

Insol m methvl acetate (Naumann, B 
1909, 42 3790) eth-yl acetate (!Naumann, 
B 1910,43 314) 

Silver hydrogen orthophosphate, A.g2HP04 
Decomp by H2O or alcohol into H3PO4 and 
4g3P04 (Joly, C R 103 1071 ) 

Sol in H3P04+Aq, insol m ether 
(Schwarzenberg, A 66 162 I 

Silver p2/rophosphate, A.g4P207 

Insol in hot or cold H2O "^ol m cold 
HNOs+Aq without decomp Decomp by 
hot HNO3 01 H2SO4 mto orthophosphate 
Decomp by HCl-j-Aq mto AgCl and H3PO4 
Insol in HC2H302+4.q Sol m NH4OH+ 
Aq Wxthout decomp (Strome\er, Schw J 
68 126) 

Insol in Na4P207+Aq Very si sol m 
AgNOa+Aq (Schwarzenberg, A 66 161 ) 
Not completely insol in Na4P207+Aq 
(Rose ) 

Insol in acetone (Eidmann, C C 1899, 
IT 1014, Naumann, B 1904, 37 4329 ) 

Silver hydrogen pj/rophosphate, A.g H4P2O7 
Decomp by H2O into Ag4Pi07 (Hurtzig 
and Geuther, A 111 160 ) 

Decomp by cold H 0 ( Ca\ alier, C R 

1904, 139 285 ) 

Silver hydrogen p^/^ophosphate ?/?ctr/phos- 
phate, 2Ag2HPi07, HPO3 
Decomp by H2O Easily sol in HNOa-f- 
Aq (H and G ) 

Sliver teiraphosphate, BAg 0, iP 0 = 
AgflP 40 n 

Insol in, but grad u illy dcforiip In boiling 
H O (Bcizeljus ) 

Sol m large (X((ss of thf f orn sjiondiiig 
Na silt+ 

Silver dc/wfl phosphate, Vgj Pm^n 

Easily sol in sodium dfkiphosph it( + \(| 
(I Icitminn and H( nn( h< ig, \ 66 MDi 

Silver w//niphosphate, \g O IP ( ) 

(Kroll, Z inoig 1912 76 107 ) 

Silver sodium phosphate, \g\ iP ( >( 
bol in HO flldtniinn ind Ildimlinj., 
Pogg 66 UO) 

Silver sodium pyrophosphate, ()\g4 p(), 
Nx4P() +4H() 

Not (omplctdy sol in \ ijP O + V<1 
hasily sol m lINO-jH- \(i (Bur, Pogg 76 
152 ) 

Eisilv sol in H O (btioinf\(r ) 

AgaNaP O7 + I1H 0 Ppt fStingn, Z 
anoig 189b, 12 460) 

Silver uranyl phosphate, 2\g O, (iPOs, iP Ot 
+3OH2O 

(Blmlvoff Dissert 1900 ) 


Silver phosphate ammonia, Ag3p04, 4NH3 
(Widmann, B 17 2284 ) 

Sodium tnphosphate, NaePsOio 
Very sol m H2O, decomp easily in a 
solution at 100® (Schwarz, Z anorg 189 
9 253 ) ^ 

Sodium monometaphosphate, NaPOs 
Insol in H2O Sol in dil and cone acid 
(Maddrell, A 61 63) 

Insol m acids (Graham ) 

Gradually decomp by alkalies 

Sodium dzmetaphosphate, Na2p206+2H20 
Deliquescent Sol in 7 2 pts of cold or h 
H2O Verv sol in cone HCl+Aq Sol 
NaOH+Aq Insol in strong, verv si sol 
dilute alcohol (Fleitmann Pogg 78 246 ) 

Sodium tnmetaphosphate, Na3p309+6H20 
Sol m 4 5 pts cold H^O Insol m stror 
very si sol in dil alcohol (Fleitmann a I 
Henneberg, A 66 307 ) 

Decomp by boiling H2O (Lindbom ) 

Sodium tetmmetaphosphate, Na4p40i2 
Sol in HiO, cry St with about 4H2O I( } 
sol in alcohol than in H2O (Fleitmar , 
Pogg 78 854 ) 

Sodium imetaphosphate, NosPoOis 
Deliquescent Vc ry sol m H2O Insol i 
akohol (Grxhiin Pogg 32 56 ) 

Sodium ort/iophosphate, Kx3P04+12H20 
Not d( liquescent in dry iir 

100 ptH n C) (liHsolvc 19 () pts costals at 15 
(( rihuin ) 

100 pts HO (liss()lv( 28 ^ j)ts N 13PO 
12110 It 15° (S(hifT) 


Solubility in Pl 3 P 04 +Aq at 25® 


III 11)00 ^ (if th< 

HollltK n IM lls 

Na 

1 0 , 

1 2S 

0 (HO 

^ 24 

0 ISi 

2 2 \ 

0 752 

2 7^ 

1 OS 

(D’Vns uui Sclminer, 

Z phys Ch 1910, 


101 ) 


S]) gr of NisPOi-fAq it 15® 
G = G N iPOi + 1211 O 



Sf ).r 


Sp Kr 

1 

Sp 1 

1 

1 (HHl 

<) 

1 ()^<)9 

17 

1 07 

2 

1 OOSf) 

10 

1 0455 

18 

1 0^ 

i 

1 0110 

11 

1 0492 

19 

1 0^ 

4 

1 0174 

12 

1 05 39 

20 

1 oc 

5 

1 0218 

1^ 

1 05S() 

21 

1 CK 

6 

1 02(>3 

14 

1 0633 

22 

1 1( 

7 

1 1 0308 

15 

1 0681 

23 

1 1( 

h 

1 1 0353 

16 

1 0729 

24 

1 1] 

(bchiff, calculated by Gerlach, 

Z ana 

1 8 2 
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Insol in CS^ 

6 267) 

Insol in methyl acetate 
1909,42 3790) 

+IOH2O (Eammelsbeirg ) 

Could not De obtained (Hall, J 
237 ) ' ' 

+ 7 H 2 O (Hall ) 

Melts in crystal water at 76 6® (Graham ) 
Sodium hydrogen phosphate, Na 2 HP 04 
Sol in H 2 O with evolution of heat 


(Arctowski, Z anorg 1894, 
(Naumann, B 

pr 94 


t° 

Pts 

Na2H!P04 

t° 

Pts 

Na2HP04 

t° 

Pts 

Na3HP04 

0 

1 55 

40 

30 88 

80 

8129 

10 

4 10 

50 

43 31 

90 

95 02 

20 

11 08 

60 

55 29 

100 

108 20 

30 

19 95 

70 

68 72 

106 2 

114 43 


(Poggiale J Piaarm (3) 44 273) 

100 pts H 2 O at 13° dissolve 3 4 pts NasHPOa 
(Ferein Ph Viertel] 7 244) at 15° 5 9 pts (Neese) 
at 16° 6 3 pts (Mulder) at 16° 8 4 pts (MiiUer J 
pr 96 52) at 20° 6 8 pts (Neese Russ Z Phann 1 
101) at 25° 12 6 pts {ibid ) 

Solubihty m 100 pts H 2 O at t® 


t° 

Pts 

Na2HP04 

t° 

Pts 

Na2HP04 

t° 

Pts 

Na2HP04 

0 

2 

5 

35 

39 

3 

69 

94 

8 

1 

2 

6 

36 

43 

6 

70 

95 

0 

2 

2 

6 

37 

49 

5 

71 

95 

1 

3 

2 

7 

38 

55 

5 

72 

95 

2 

4 

2 

7 

39 

60 

6 

73 

95 

4 

5 

2 

S 

40 

63 

9 

74 

95 

6 

6 

3 

0 

41 

66 

2 

75 

95 

8 

7 

3 

2 

42 

68 

6 

76 

96 

0 

8 

3 

4 

43 

70 

8 

77 

96 

1 

9 

3 

6 

44 

72 

9 

78 

96 

3 

10 

3 

9 

45 

74 

8 

79 

96 

5 

11 

4 

2 

46 

76 

5 

80 

96 

6 

12 

4 

5 

47 

78 

2 

81 

96 

8 

13 

4 

9 

4S 

79 

7 

82 

96 

9 

14 

5 

3 

49 

81 

2 

83 

97 

0 

15 

6 

8 

50 

82 

5 

84 

97 

1 

16 

6 

3 

51 

83 

7 

85 

97 

2 

17 

6 

9 

52 

84 

8 

86 

97 

4 

18 

7 

6 

53 

85 

8 

87 

97 

5 

19 

8 

4 

54 

86 

7 

88 

97 

6 

20 

9 

3 

55 

87 

7 

89 

97 

7 

21 

10 

3 

56 

88 

6 

90 

97 

8 

22 

11 

4 

57 

89 

4 

91 

97 

9 

23 

12 

6 

58 

90 

2 

92 

98 

0 

24 

14 

0 

59 

90 

9 

93 

98 

1 

25 

15 

4 

60 

91 

6 

94 

98 

2 

26 

16 

9 

61 

92 

2 

95 

98 

4 

27 

18 

5 

62 

92 

7 

96 

98 

5 

28 

20 

2 

63 

93 

1 

97 

98 

6 

29 

22 

0 

64 

93 

5 

98 

98 

7 

30 

24 

1 

65 

93 

8 

99 

98 

8 

31 

26 

4 

66 

94 

1 

105 

82 

5 

32 

29 

1 

67 

94 

4 

105 57 

80 

7 

33 

32 

1 

68 

94 

6 

106 4 

79 

2 

34 

35 

5 







(M 

ulder, Schak 

Verhandel 1864 

103) 


Solubihty m H*0 at t® 


t° 

G NajHP 04 m 100 g HtO 

10 26 

3 55 

25 15 

12 02 

40 29 

54 88 

60 23 

83 00 

99 77 

102 15 


Three breaks m the curve at 36 45®, transi- 
tion from dodecahydrate to heptahydrate, 
at 48®, transition from heptahy£*ate to the 
dihydrate, at 95 2®, transition from dihydrate 
to the inonoh\(ira±e (Shiomi, C C 1909, 
II 106) 

Solubihty of Na 2 HP 04 m H 2 O at t® 


1 

t° 

\ ■‘i ' 

J t 

Solid phase 

-0 43 

1 42 

Ice 

-0 24 

0 70 

tc 

-0 5* 



+0 05 

1 67 

NajHP04+12Hi0 

20 0 

7 66 

et 

25 0 

12 0 

tt 

32 0 

25 7 

et 

34 0 

33 8 

et 

35 2* 



39 2 

51 8 

Na2HP04+7H20 

45 0 

67 3 

C( 

48 3* 



50 0 

80 2 

Na2HP04 4-2H20 

60 0 



80 0 

' 82 9 

C( 

90 0 

92 4 

Cl 

95* 

101 0 

Cl 

96 2 

104 6 

Na2HP04 

105 0 

102 3 

Cl 

120 

99 2 

Cl 


(Menzies and Humpherj'-, Int Cong 
Chem 1912, 2 177 ) 

* Transition pomts 

Solubihty m H 0 at t® 


App 


t 

100 g H 2 O 
dissoh e g 
NaJEiPO 

Solid phase 

0® 

2 51 

Na HPO 4 , 12H 0 

25 

12 47 

ll 

35 4* 

46 11 

Na HPO 4 , 7 H 2 O 

40 3 

54 80 

ll 

48 36* 

79 00 

Na HPO 4 , 2H 0 

59 7 

91 3 


71 

95 1 


91 

98 15 



(D’Ans and Schreiner Z phjs Ch 1911, 
76 99) 

♦Transition pomts 

The composition of the h\ drates formed by 
this salt at different dilutions is calculated 
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from determinations of the lowenna; of the fr - 
pt produced by the salt and of the conductu- 
itv and sp gr of its aqueous solutions (Jones, 
Am Ch 1 1905, 34 318 ) 

Na 2 HP 04 H-Aq saturate at 15® has 1 04b9 
sp gr (Michel and Krafft) , saturated at 16°, 
1 0511 (Stolba) 


Sp gr of Na 2 HP 04 +Aq at 19° 


2s 

Sp gr 


Sp gr 

MW 

% 

521 -f- 

Sp gr 

1 

1 0041 

5 

1 0208 

9 

1 0376 

2 

1 0083 

6 

1 0250 

10 

1 0418 

3 

1 0125 

7 

1 0292 

11 

1 0460 

4 

1 0166 

8 

1 0332 

12 

1 0503 


(Schiff, A 110 70 ) 


Saturated solution freezes at — 0 45° (Ru- 
dorff. Pogg 122 337), and boils at 105° 
(GiiSiths), 105-106 4° rMulder), 108 5° (Le- 
grand) 

Sat Na 2 HP 04 -f- Aq boils at 105 5° (Grif- 
fiths) at 106 5°, and contains 113 2 pts 
Na 2 HP 04 to 100 pts H^O (Legrand), forms a 
crust at 106 4°, and contains 108 8 pts 
Na 2 HP 04 to 100 pts H 0 highest temp ob- 
serve d, 106 S° (Gerlach, Z anal 26 127 ) 


B -pt of Na 2 HP 04 +Aq containing pts 
Na2HP04 to 100 pts H 2 O G == accord- 
mg to Gerlach (Z anal 26 450), L = 
accordmg to Legrand (A ch (2) 59 426 ) 


B«pt 

G 

L 

B pt 

G 

r 

100 5° 

8 6 

11 0 

104° 

68 4 

76 4 

101 

17 2 

21 0 

104 5 

76 9 

84 2 

101 5 

25 8 

31 0 

105 

85 3 

91 5 

102 

34 4 

40 8 

105 5 

93 7 

98 4 

102 5 

42 9 

50 3 

106 

102 1 

105 0 

103 

51 4 

59 4 

106 5 

110 5 

111 4 

103 5 

59 9 

68 1 

106 b 


112 6 


H-H20 Transition pomt, 95 2° (Shiomi ) 
4 - 2 H 2 O Transition pomt, 48 35° (D^Ans 
and Schreiner) , 48° (Shiomi) , 48 3° (Menzies 
and Humphery) 

Not efflorescent Sol m ILO 
■With absorption of he it 

Sol in 8 pts H 2 O at 23° (Neese, J B 
1863 ISl ) 

Transition pomt, 35 4° (D^Ans and 
Schremer), 36 45° (Shiomi), 35 2° (Menzies 
and Humphery) 


Solubihty m H 8 P 04 +Aq at 25° 


In 1000 g of the solution mols 

Na 

PO 4 

6 31 

4 63 

6 76 

4 88 

7 31 

5 55 


(D^Ans and Schremer, Z phys Ch 1910, ^ 
101 ) 

See also above 


+I 2 H 2 O FfHorescent Sol m tLO w] 1 
absorption of heat 

14 pts NaoHP 04 + 12 H O mixed with 1 ) 
pts II 2 O at 10 8° lower the temperature 3 
(Rudorff, B 2 68) 

Scil ux 8 48 pts HsO at 17® or 100 pts H 2 O dissc 
11 8 pts at 17® and solution has sp gr =10422 (Sch ) 
Sol in 4 pts cold and 2 pts boiling H20 (Pagei ) 
Sol m 4 pts H 2 O at 18 76® (Abl ) 

100 pts HaO dissolve 12 735 pts Na2HP04+12H 
(Michel and Krafft ) 

100 pts H 2 O dissolve b 5 pts Na->HPO 
12H O at 0°, 27 5 pts at 30° (Tilden, Che 
Soc 46 409 ) 

Solubihty m H 8 P 04 +Aq at 25° 


In 1000 g of the solution mols 


Na 

POi 

2 62 

1 09 

1 56 

0 7S 

2 

1 bO 

^ 18 

2 2i 

4 b5 

3 55 

5 b3 

3 S7 


(D’Ans and Schreiner, Z phys Ch 1910, i 
101 ) 


fet( ilso ib()V( 

Melts in Liystal witn lx h)w 100°, d 
( isily fo rns siifx rs itur i(((l solutions (C 
I ussai ) 

Mdts in ( Tyst >1 ) it i4 ()° ( Pc iso/), :)° 

(Ivopp), 40-41° (Vlulddj 

Melts m (i>stil I[() it ( I il( n, 

Chtm S()( 46 100) 

Supcisatui Lt((l solutions 11 < liioiight to 
ciyst illizatiou l)V iddilion of i (ivsti of 
Na 2 HP 04 -i~ 12 H O or in isonioiplious b 
stmee ife N i J[A ^()4 + 12If O f 1 liom n, 
Ch( in Soc 35 200 ) 

liisol in il( ohol 

Sodium dthydrogen phosphate, NT iHiPC + 
H2O 

Veiy sol in ILO Insol in ilcc ol 
(Graham ) 

H-2H20 Unchanged on air Very so in 
H 2 O, and solubility increases 1 ipidly witl he 
temperature (Jolv and Dufet, C R )2 
1391 ) 
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100 pts H2O dissolve 59 9 pts at 0°, 84 6 
pts at 18° (Joly and Dufet ) 


Solubility of ]SraH2P04 m H2O at t° 

G of any(ious NaH2p04 m 100 ^ H2O 
Solid phase, NaH2p04+2H20 


t® 

G NaH2P04 


G NaH2P04 

0 1 

67 86 

28 0 1 

101 71 

1 0 




3 0 

61 47 

31 0 

108 93 

5 0 

63 82 

33 0 

114 31 

10 0 

69 87 

34 0 

117 14 

15 0 

76 72 

35 0 

120 44 

20 0 

85 21 

37 0 

126 76 

25 0 

94 63 

40 2 

138 16 

26 0 

27 0 

96 73 

99 20 

40 55 

110 83 


40 8°, transition point 


Sohd phase, NaH2P04+H20 





lul 31 






Utizm iW 








57 4°, transition point 


Solid phase, NaH2P04 


58 

177 24 

69 

190 24 

60 

179 33 

80 

207 29 

62 

181 35 

90 

225 31 

65 

184 99 

99 1 

246 56 


(Imadzu, Chem Soc 1912, 33 359 ) 


Solubility in H3P04+Aq at 25° 


In 1000 of tho solution mols 


Nu 

PO4 

6 19 

4 68 

6 01 

4 67 

5 12 

4 36 

4 81 

4 22 

4 ^6 

4 OS 

4 0() 

4 03 

4 10 

4 38 

4 ^2 

4 9b 

4 65 

5 80 

4 SS 

6 40 


(D'Ans and Schreiner, Z phys Ch 1910, 76 
101 ) 


7Wsodiuni inhydrogen phosphate, 

NaoH (P04)2 

MNot hydroscopic Sol m H 0 m all pro- 
portions (Joulie, C R 1902, 134 604 ) 
+1}^H20 Sol m H2O (Filhol and 
Senderens, C R 93 388 ) 


« -j-7H O (Salzer, Arch Phaxm 1894, 232 
365) 

4-7HH2O ('Joulie ) 

Sodium ori^iophosphate acid, NaH2P04, 
H8PO4 

Hyg;roscopic Decomp b\ alcohol 
(Staudenmaier, Z anorg 1894, 6 395 ) 


Solubility of NaH2p04, H8PO4 in H2O at t° 


t® 

Na&Oi 

HsP04 

Sohd phase 

- 5 7 

20 77 

Ice 

-79 

26 92 

t( 

-11 4 

34 15 

IC 

-38 

56 66 

it 

-34 

80 46 

NaH2P04 

+41 

81 82 

tt 

51 7 

83 68 

iS 

79 7 

87 48 

it 

85 

88 65 

tc 

101 7 

91 47 

“+NaH2P04, H,P04 

104 5 

92 67 

NaHjPOi, H3PO4 


95 79 


119 

97 99 

tt 

1 126 5 

1 


tt 


(Parravano and Mieh, Gazz ch it 38, II 
536) 


Solubility m anhydrous H3PO4 



% NaH PO 4 H 3 PO 4 

98 5 

52 72 


69 59 


77 55 

122 

81 71 

123 

87 20 


(Parravano and Mieli ) 


H-H O Very deliquescent (Salzer, Vrch 
Phaim 1S94, 232 369 ) 

Sodium p^i/rophosphate, N 14P O , and 
H-lOH O 

I ess sol in H 0 than sodium hydrogen 
orthophosphate (Clark, Ed J Sci 7 298 ) 
100 pts H>0 dissolve (a) ptb Na4P O7, (b) 
pts Na4P2O7-f-10H O at 



0° 

10° 20° 

30° 

40° 

50° 

a 

3 16 

? 95 6 23 

9 95 

1*^00 

17 4) 

b 

5 41 

6 SI 10 92 

18 11 

24 97 

3^ 25 


60° 

70° 

80° 

2D 

0 

0 

100° 

a 

21 83 

25 62 

30 04 

^0 11 

40 2b 

b 

44 07 

52 11 

63 40 

77 47 

93 11 


(Poggialo ) 


Sol in Hob04 (Walden, Z anorg 1902, 
29 384 ) 
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PHOSPHATE, SODIUM HYDROGEN 


Crystallizes unchanged from NH4C14'Aq 
(Winkler), or cone NHiOHH- (Uelsmann ) 
Decomp into orthophosphate b> heating 
with H 2 SO 4 , HCl, HC 2 H 8 O 2 , or H 3 P 04 +^q 
Tnsol in liquid NHs (Frankhn, Am Ch 
J 1898, 20 829 ) 

Insol in alcohol Insol m methyl acetate 
(Naumann, B 1909, 42 3790 ) 

Sodium hydrogen pj/* ^>phosphate, Na 2 H 2 P 207 
Decomp by H 2 O Sol in H 2 O contammg 
HC2H3O2 without decomp (Bayer, J pr 
106 501 ) 

SI sol in alcohol Much more sol in HoO 
than NaH 2 P 04 

+ 6 H 2 O (Rammelsberg, BAB 1883 

21 ) 

100 g sat solution contain 14 95 g 
Na 2 H: 2 P 207 at 18® (Giran, A ch 1902, (7) 
30 249) 

NaH 3 P 207 Very hvdroscopic (Salzer, 
Arch Pharm 1894^ 232 3b9 ) 

100 g sat solution contain 62 7 g at 18® 
(Giran, A ch 1902, (7) 30 249 ) 
NasHP 207 +H 20 Sol m 3 pts H 2 O 
(Salzer, Arch Pharm 1894, 232 366 ) 

-f 6 H 2 O 100 g sat solution contain 28 17 
g Na 8 HP 207 at 18® (Giran ) 

Sodium ^ctraphosphate, Naflp 40 i 3 
Slowly sol in 2 pts cold H 0 Fasily 
decomp 

+ I 8 H 2 O (Uelsmann ) 

Sodium hydrogen ie/raphosphate, 
Na4H2P40i3 

Sol inHzO 

Sodium de/caphosphate, Naj 

Sol in H^O (Fleitmann and llcnnebcrg, 
A 66 333 ) 

Sodium strontium c/^mc/aphosphate, 
Na2Sr(P/)o)2-h4H 0 

As the NaBa (omp (Glat/tl, Dissoit 

1880 ) 

Sodium strontium ^nmetophosphate, 
NaSrP309+3H20 

Easily sol m H O irid acids (I Icitmann, 
A 66 315 ) 

Sodium strontium or^/iophosphate, NabrP ()4 
+H 2 O 

Scarcely sol in H 2 O, sol in ands 
+ 9 H 2 O (Joly, C R 104 905 ) 

Sodium strontium pyrophosphate ( 0 
SI sol m H 2 O Insol in Na 4 p 207 + 4 q 
(Baei, Pogg 76 166 ) 

Easily sol m HCl + 4q, or HNOa+Aq 
Sol in NH 40 H+Aq 


Sodium thallium pyrophosphate, 

Na 6 [Tl(P 207 ) 2]4 6H20=Na(TlP O 7 ), 
Na4P207+6H 0 

Decomp by H 0 (Rosenheim, B 1915, 
48 588^) 

Sodium thonum orihophosphate, 

NaTh2(P04)8 

Insol in acids (WalLroth, Bull Soc (2) 
39 316) 

Sodium thonum phosphate, Na20, 4ThOo, 
3 P 2 O 5 

Insol in HNO-j, HCl, or aqua regia (Troost 
and Ouvrard, C R 105 30 ) 

SNa^O, 2Th02, SP^Os Sol in HNOs+Aq 
(T andO) 

Na20, Th02, PiOs (T and O ) 

Sodium thonum pyrophosphate, Na 4 p O7, 
ThP207+2H20 
(Cleve ) 

Sodium tm (stannic) phosphate, NaSn 2 (P 04)8 
(Ouvrard. C R 111 177 ) 

Na 2 Sn(P 64)2 (Wunder, J pr (2^ 4 339 ) 
ONaiO, 3 Sn 02 , iPiOs (Ouyrard ) 

Sodium titanium phosphate, NaTi 2 (P 04)3 
Insol in acids (Rose, J B 1867 9 ) 
GNaiO, T 1 O 2 , 4 P 2 O 8 (Omrard, C R 111 
177) 

Sodium uramum phosphate, U02,Na20, P^Os 
Pasily attacked b\ acids (Colani, A ch 
1907, (8) 12 137 ) 

Sodium uranium me^aphosphate, 4UO , Na 20 , 
3 P 2 O 5 

Tnsol m boiling HNO 3 (Colani ) 

Sodium uranium /pyrophosphate, dUO , 
GNaaO, 4 P 2 O 5 
Sol m acids (Cohni ) 

Sodium uranyl phosphate, N ijC, UOi, P Oc 
(Ouvrard, C R 110 1333) 

2NaiC), X^Os, (Ouvrird) 

NaiO, 5 UO 3 , 2 P 205 + 3 H 2 () Insol in lUO, 
doc omp by acotu acid (Wcrthei, A 68 
312) 

Sodium uran 3 d pyrophosphate 

Very sol in H 2 O (Peisoz, A ch (3) 20 
322) 

Sodium ytterbium pyrophosphate, NaYbP 207 
Easily sol in the strong acids (Wallroth ) 

Sodium 3 drtnum pyrophosphate, NaYP 207 
Sol m H 2 O (Stromeyer ) 

Insol in H O Easily sol m strong acids 
(Wallroth ) 
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Sodium zmc ^nphosphate, 

NaaO, 4ZnO, SPaOsH-lQHaO 
Sol m H2O rSchwarz, Z anorg 1895, 9 
266 ) 


Sodium zmc inmeiaphosphate, Na20, 2ZnO, 

SPiOs 

Ppt Sol m HiO (Fleitmarin and Henne- 
berg, A 66 304 ) 


Sodium zmc ie^mmeiaphosphate, 
Na2Zn(P08)4+6H20 
As K comp (Glatzel, Dissert 1880 ) 


Sodium zmc oc^ome^aphosphate, 
Na 2 Zn 3 (P 03 ) s 
Insol m acids 

Sol m cone H2SO4 (Tammann, J pr 
1892, (2) 46 420 ) 


Sodium zmc ori/iophosphate, NaZnP04 
Difficultly sol in H2O or acetic acid Easily 
sol in dll nuneral acids (Scheffer, 4 145 
53) 

2Na20, ZnO, PaOs Insol in H2O, sol m 
dll acids (Ouvrard, C R 106 1796 ) 


Sodium zmc p^/^'ophosphate, Na 2 ZnP 207 

Insol in H2O, sol in dil acids (Wall- 
roth ) 

3Na4p207, Zn2p207+24H20 Very effiores- 
cent (Pahl ) 

Na4P207, Zn2P207+23^, 3 , 33 ^, and 8H2O 
Insol in H2O, sol in N‘a4p207 4 -Aq (Pahl, 
Sv V A F 30, 7 35 ) 

4Na4P207, 5Zn^P O7+2OH2O Insol in 
H2O (Pahl) 

Na4P207, 4Zn2P O7 + I2H2O SI sol m 
H2O (Pahl ) 


Sodium zirconium phosphate, Na20, 4Zr02, 
3P,05 = NaZr (P04)3 

Insol in acids or aqua regia (T"roost and 
Ouvrard, C R 105 30 ) 

6Na20, 3Zr() , 4P2()6 Sol in acids (T 
and 0 ) 

4Na20, Zr02, 2FzO, Sol in acids (T and 

O) 


Sodium phosphate fluoride, Na3p04, NaF+ 
I 2 H 2 O 

100 pts H2O dissolve, at 25°, 12 pts salt 
and form solution of 1 0329 sp gr , at 70°, 
57 5 pts salt and form solution of 1 1091 sp 
gr (Briegleb, A 97 95 ) 

2Na3P04, NaF+19H20, and 22 H2O Sol 
in H2O (Baumgarten, J B 1866 219 ) 


Sodium phosphate titanate, 

Na20, T1O3, P205+3BE20 
Hygroscopic (Mazzuchelli and Pantan- 
elh, C C 1909, II 420 ) 

Sodium phosphate vanadate 
See Phosphovanadate, sodium 

Strontium monometa^hosphate, Sr(P03)2 
Insol in H2O and acids Not decomp b> 
alkah carbonates -h4.q fMaddrell, A 61 61 ) 

Strontium hexametaphosphate 
Nearly msol m H2O, easily sol in acids 
(Ludert, Z anorg 6 15 ) 

Strontium ori/iophosphate, basic, Sr(OH)o, 

SrsCP04)2 

(Woaczynski, Z anorg 1894, 6 311) 


Strontium or^^phosphate, Sr3(P04) 

Insol m H2O Sol m HC1+ 4q (Erlen- 
meyer, J B 1867 145 ) 

Strontium hydrogen phosphate, SrHP04 
Insol m H2O Sol in H3PO4, HCl, or 
HNOa+^q (Vauquehn ) Easily sol m 
cold ammomum mtrate, chlonde, or suc- 
cmate-fAq, but is partly precipitated by a 
httle NH46H+Aq (Brett ) 

Sol in boilmg NH4C1+Aq (Fuchs, 1834 ) 
Sol in Na citrate +A.q (SpiUer) 

Partly decomp bv boiling Na CO3, and 
K2C03-f Aq (Dulong ) 

8rH4(P04) +2H 0 Decomp by treatmg 
with H,jO, leaving 4 29%SrHP04 (Barthe ) 

Strontium phosphate, acid, H O, 2SrO, 
3P2O5+XH O 

Entirelv sol in H O (Barthe C R 114 
12b7) 

Strontiiun pyrophosphate, Sr P207H-H 0 
Somewhat sol in H2O Easily sol in HCl 
or HIsOs+A^q Insol in HC H 0 or 
Na4P207+Aq (S( hwarzenbeig \ 66 144 ) 
4-2KH 0 (Knorre and Oppelt B 21 
773) 


Strontium hydrogen pyrophosphate, 
SrH 2 P 207 , 2 Sr 2 P. 07 + 6 H 0 


Ppt ( Knorre and Oppelt B 21 772 ) 
SrH2P07, ^SiP 074-H0, and +2H O 
(Knorre and Oppelt ) 

Sr9H2(P207)54-SH20, ind -|-12H O 
Ppt (Pahl, Gm - K 2, 2 172 ) 
&1i9H2(P07)io+5HO, + 1SH O and 


+20H 0 

Insol in Sr(N03) +A-q or \a4P O +\q 
(Pahl, Gm -K 2, 2 171 ) 


Sodium phosphate stannate, 

4Na3P04, Na2Sn03+4SHoO 
(Prandtl, B 1907 40 2132 ) 


Strontium thorium phosphate, 
ThaO SrO, P2O 
(Colani, C R 1900, 149 209 ) 
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PHOSPHATE, STEONTIUM XJEANIUM 


Strontium uranium meiaphosphate, 

UO , SrO, PaOe 

(Colam, A ch 1907 , ( 8 ) 12 141 ) 

Strontium uranyl phosphate, 

SrO, 4UO3, 2P2O6+2IH2O 
fBlinkoff, Dissert 1900 ) 

2SrO, STJOsf 2p20fi"|“24H20 As Ba comp 
(Blinkoff) 

Strontium phosphate chloride, 3Sr8(P04)2, 
SrCh 

Sironimm apaHte Insol in H^O (De- 
ville and Caron ) 

Tellurium phosphate ( 0 
Insol in H^O (Berzebiis } 

Thallous meiaphosphate, TIPO3 
Two modifications 
a Difficultly sol in H2O 
^ Extremely easily sol m TI2O (Lamy ) 

Thallous or^/iophosphate, ri8P04 

1 pt IS sol in 201 2 pts H2O at 15 °, and 149 
H2O, sol m HNOa+Aq 
sol m HC H302+Aq Very 
olutions of NH4 salts (Car- 
^ A m alcohol (Lamy ) 

Thallous hydrogen phosphate, TI2HPO4 
Anhydrous Much less sol in H ,0 than 
the hydrous salt, but easily sol in a solution 
of the hydrous salt (Lamy ) 

+ ^H 20 Easily sol in H^O Insol in 
alcohol (Lamy ) 

Composition is HTI2PO4, 2 H TIPO4 
(Eammelsberg, W Ann 16 694 ) 

Thallous rf^hyd^ogen phosphate, TIH2PO4 
Ver> easily sol in H^O Insol m alcohol 
(Rammelsberg, B 3 278 ) 

jTnthallous fnhydrogen phosphate, TI2HPO4, 
2TIH2PO4 

True composition of TI2HPO4 of 1 amv 
(Rammelsberg ) 

Thallous p2/rophosphate, T.14P207 

feol in 2 5 pts H2O with slight decomposi- 
tion (Lamy ) 

-I-2H2O More sol in H2O than the above 
salt, with partial decomp ('I amv ) 

Thallous hydrogen pyrophosphate, II2TUP2O7 
“I-H2O 

Very sol m H2O (Lamy ) 

Thalh^ phosphate, basic, 2TI2O3, P2O5+ 
Insol inH20 


Thallic phosphate, basic, TlgPgO 74 -I 3 H 2 O 
(Rammelsberg, W Ann 16 694 ) 
TI 5 P 4 O 19 +I 2 H 2 O (R) 

ThaUic phosphate, T 1 P 0 ^+ 2 H 20 
Completely insol in H 2 O Sol in cone 
, HNOs, and dil HCl+Aq (Willm ) 

Thorium m^aphosphate, Th(POs )4 
Insol m H 2 O (Troost, C R 101 210 ) 

Thonum meiaphosphate, ThOo, 2 P 2 O 5 
Insol m acids (Johnsson, B 22 976 ) 

Thorium orthophosphate, Th 3 (P 04 ) 4 + 4 H 20 
Insol in H 2 O and phosphor ic acid (Ber- 
zelius), also acetic acid (Cleve) 

Sol in HCl, and HNOs+Aq (Cleve) 

Thonum hydrogen phosphate, ThH 2 (P 04 )'>-|- 
H 2 O 

Precipitate 

Thonum pyrophosphate, ThP 207 + 2 H 20 
Precipitate Insol in H 2 O Sol in great 
excess of pj rophosphoric acid or sodium pyro- 
phosphate -bAq (Cleve ) 

Thonum phosphate bromide 
See Bromopbosphate, tbonum 

Thonum phosphate chlroide 
See Chlorophosphate, tbonum 

Tin (stannous) phosphate, 5SnO, 4 P 2 O 5 -J- 
4HO 

Insol in H 2 O (lenssen, A 114 113) 
Sn 3 (P 04)2 Insol in H O Sol in mineral 
acids (Kuhn ) 

Insol in NH4CI or NH 4 N 03 H-Aq Sol in 
KOH+Aq 

Tm (stannic) phosphate, 2Sn()2, I^O + 
IOH2O 

Insol in H 2 O or HNOs+^q (Reynoso, J 
pi 64 261 ) 

Anhydrous Insol m acids (H lutefcuillo 
and Margottft, C R 102 1017 ) 

Tm (stannic) phosphate, briP^O? 

Insol m acids (Haute f( mile ind M irgeit- 
tot C K 102 1017 ) 

Tin (stannous) phosphate chloride, 3fenO, 
P 2 O,, SnCb+H^O 

Not decomp b} heit H 2 () (lenssen, A 
114 113) 

Titanium phosphate, Ti>P >09 = 2 liOi, P 2 O 6 
Insol m acids (Hautefeuille and Margot- 
tet,C R 102 1017) 

(Ouvrard, C R 111 177) 

+ 3 H 2 O Ppt Insol m H O (Mer/ ) 


PHOSPHATE, YTTRIUM 


7U 


TiO, P 2 O 5 (Knop) Is Nari.(P 04)3 
(Wunder, J B 1871 S24 ) 

HsTiPOr Sol in HCl, HNOs, H2SO4 
SI sol m H3PO4 

Sol in KOH, NH 4 OH, (NH 4 ) 2 C 03 and 

(NH4)2HP04+\q 

Very si sol m acetic acid Faber, Z 
anal 1907, 46 288 ) 


XJranous wetophosphate, U('P 08)4 
Insol in HNOa, HCl, or H2SO4, even 
when hot and cone (Colani, A ch 1907, (8) 
12 105) 


Uranic metophosphate, U 2 (P 03 )f 

Insol in H 2 O and acids (Hautefeuille and 
Margottet, C R 96 849 ) 

Uranous ori/iophosphate, U 3 (P 04)4 
Moie easily attacked by acids than the pyio 
and meta phosphates, especially by HNO 
(Colam, \ ch 1907, fS) 12 123 ) 


Uranyl p 2 /^ophosphate, (U 02 ) 2 P 207 + 5 H 20 
Efflorescent Insol m H 2 O Sol in 
HNOs+Aq, and Na 4 P 207 +Aq Insol m 
Na 2 HP 04 H-Aq Insol m alcohol or ether 
(Girard, C R 34 22 ) 

+ 4 H 2 O (Castemg, Bull Soe (2) 34 20 ) 

Uranyl ieimphosphate (?), UO2P4O11 
(Johnsson, B 22 978 ) 

Uranous orthophosphate chlonde, U 3 (P 04 ) 4 , 

UCI4 

SI sol in HCl+Aq Sol in HNOs and 
HNOa+HCl (Colam, \ ch 1907, (8) 12 
127) 

Uranous hydrogen orthophosphate chlonde, 

UrHP04)2, UCI4 

Very si sol in H 2 O (AI 03 , Dissert 1901 ) 

Vanadium phosphate, (V 02 )H 2 P 04 + 43 ^H 20 
Sol m H 2 O 

See Phosphovanadic acid 


Uranous hydrogen orthophosphate, UHPO 4 + 
H 2 O 

Insol in H 2 O Insol m dil, si sol m 
cone IICl+Aq Decomp by KOH-(-Aq, 
not by NH 40 H 4 -Aq (Rammelsbeig, Pogg 
59 1 ) 

Uranous p^/^ophosphate, UP 2 O 7 
Insol m HiO 

SI sol in min icids (Colani) 

Uranous phosphate, 2 UO 2 , P 2 O 

Lasil\ ittacl 0(1 by boiling HNO3 
(Colini ) 

UO 2 , P 2 O 6 + 5 H 2 O Insol in H 2 SO 4 and 
m HCl+Aq of medium concentration Sol 
in very cone HCl+Aq (Aloy, Dissert 

1901) 

Uranyl ///(/(/phosphate, FO (FO,) 

unindsbdg B A B 1872 447 ^ 

IT()(, JIM) Insol in Kids /Johnsson, 
B 22 97() ) 

Uranyl orthophosphate, BO 1IB()4 + I ^iIt 2 G 
Insol m HiO 
4 ^H O 
+411 O 

+ IMr O Insol in HO Sol in ()7, ()()() 
pts HC H,0 +\(i ^)(), (){)() pts N\U H 3 O 2 + 
Aq, ind 100, ()()() pts of i mixture of tlu iboAc 
two solutions Sol m 1x20 0^ 01 Ni 2 CO,+ 
Aq /Ixitsdim, C N 27 199) 

Uranyl ^i^hydrogen phosphate, 
U 02 H 4 (P 04 ) 2 +in 20 

Decomp by H 2 O Sol m H 3 P 04 +Aq 
(Werthcr, J pr 43 322 ) 


Vanadium p 2 /rophosphate, 

V4(P2O7)s+30H2O 

Insol in H 2 O (Rosenheim, B 1915, 48 
590) 

D^vanadyl phosphate 
Veiy deliquescent, and sol in H 2 O Insol 
in alcohol (Ber/elius ) 

Ytterbium wetaphosphate, Yb(P 03)3 
Insol m HiO (Cleve, Z anorg 1902, 32 
149 ^ 

Ytterbium orthophosphate, YbP 04 + 4 ^H 20 
Ppt (Cl(ve) 

Ytterbium phosphate, Yb Os, 2 P 2 O 5 + 5 H 2 O 
Sol m HjO (Cleve) 

Yttrium m6t(iphosphate, Y(P 03)3 
Insol m II O or acids (Cleve ) 

Yttrium ort// (/phosphate, YP ()4 
Anhydroub Insol m H 2 O or acids after 
Ignition 

Mm XenoUmt Insol m (oni icids SI 
sol in much (one HCl+Aq, but e 1 S 1 I 3 sol 
till Kin whin fust heiticl with i little HC1+ 
Aq (Wiithi, \ 139 237) 

Yttrium hydrogen orthophosphate, ¥ 2 ( 111 ^ 04)3 
Dccomp by boiling with IT 2 O into insol 
YPO 4 ind sol icid Silt 

Yttnum pT/y'ophosphate, YHP 207 + 3 V^H 20 
Difficultly sol m acids Decomp by 
Il 2 S ()4 S()l in Na 4 p 07 +Aq (Clove) 
2Y2O3, 3 P 20 ^ Insol m acids (Johnsson, 
B 22 976) 
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PHOSPEDkTE, ZINC 


Zmc meiaphospliate 
Sol in HoO (Berzelius ) 

Zinc f^zme^aphosphate, ZnPaOe 
Sol only m boiling H2SO4 (Fleitmann, 
Pogg 78 350 ) 

Not decomp by boilmg Na 2 S or (N 114 ) 28 + 

Aq 

+ 4 H 2 O Insol m HiO, but decomp by 
boiling therewith (Fleitmann, Pogg 78 
253) 

Sol in 4 pts H 2 O Cone H SO 4 decomp 
it easily, other acids act slightly (Glatzel, 
Dissert 1880) 

Difficultly decomp by bo±ng acids 

Zmc ^nmeiaphosphate, Zn8(P08)6-l- 9 H 2 O 
1 1 H 2 O dissolves 0 1 g at 20^ (T am- 
mann, J pr 1892, (2) 46 426 ) 

Zmc teiramelaphosphate, Zn 2 (PO 3 ) 4 + 10 H 2 O 
Sol in 55 pts H 2 O Decornp by acids 
only on boilmg (Glatzel, Dissert 1880 ) 
Somewhat sol in HNOs+Aq Sol in 
boiling H 2 SO 4 (Glatzel) 

Zmc orthophosphsLtef Zn 3 (P 04 ) 2 + 4 H 20 
Insol in H 2 O Easily sol in acids, NH 4 OH, 
(NH 4 ) 2 C 03 , (NH 4 ).S 04 , or NH 4 N 03 +Aq 
(Hemtz, A. 143 356 ) 

Sol in NH4C1+Aq (Fuchs ) 

Easily sol in Zn salts +4q (Rose ) 

Insol m liquid NH 3 (Franklm, A.m Ch 
J 1898, 20 S30 ) 

Mm Hopeite 

+6H^O (Reynoso ) ' 

Zmc hydrogen phosphate, ZnHP 04 +H 20 
Insol in H 2 O, sol m H 3 P 04 + A.q (Gra- 
ham ) 

Zmc ic^rahydrogen phosphate, ZnH 4 (P 04 ) 2 + 
2 H 2 O 

Nearly msol m H 0, but decomp thereby 
into H 3 PO 4 and lOZnO, 4 P 2 O 6 + IOH 2 O 
(Demel, R 12 1171 ) 

Zmc phosphate, lOZnO, 4 P 2 O 5 + IOH 2 O 
Insol in H 2 O (Derncl, B 12 1171 ) 

Zmc pyrophosphate, Zn P O 7 +V 2 H 2 O 
Ppt Sol in H SOs+Aq Sol m acids, 
KOH+Aq, NH 40 H+Aq (Schwarzenberg, 
A 66 151) 

Sol m Na 4 P 207 + A.q (Gladstone), and in 
ZnS 04 +Aq (Rose ) 

Insol in acetic acid (Knorre, Z anorg 
1900, 24 389 ) 

+ 5 H 2 O Insol in H 2 O (Pahl, J B 1873 
229) 

Zmc hydrogen py/rophosphate 
Sol m H 2 O (Pahl, Sv V 4 F 30, 7 45 ) 


Zmc me^aphosphate ammoma 
Ppt TBette ) 

Zmc orthophosphate ammonia, 2ZnO, P 2 O 5 , 
3NH3 + SH2O 
(Rother, A 143 356 ) 

6ZnO, 3 P 2 O 6 , 8NH3+4H2O (Schweikeit, 
A 146 51'^) 

Zmc p^onhosphate ammoma, 3 Zn 2 P*) 07 , 
4 NH 8 + 9 H 2 O 

Ppt Insol in H 2 O (Bette ) 

Zircomnm orthophosphate, 5Zr02, 4 P 2 O 6 + 
8H2O 

Somewhat sol in acids (Hermann, J pr 
97 321 ) 

Insol in acids (Paykull, Bull Soc (2) 20 
65) 

2Zr02, iP 205 Not attacked by acids 
(Hautefeuille and Margottet, C R 102 
1017) 

Zircomum pyrophosphate, Zi(POs )2 
(Knop, A 169 36) 

PhosphoncovEUiadicotungstic acid 

A m momtun phosphoncovanadicotungstate, 
14(NH4)20, 2P08, 7 V 2 O 3 , 3 IWO 3 + 
78 H 2 O 

Sol in H 2 O Insol in alcohol, ether, CS 2 
and benzene (Rogers, J Am Chem Soc 
1903, 26 305 ) 

Phosphomnidamide, PN2H3 
(Joanms, C R 1904, 139 365 ) 

Phosphormude, P2(NH)3 

Very sol in ammoniacal solution of NH 4 I 
(Hugot, C R 1905, 141 1236 ) 

Phosphomitryl, PON 
See Phosphoryl nitride 

Phosphorosomolybdic acid, P 2 O 3 , 
24Mo03+63H O 

(Rosenheim and Pinsker, Z anoig 1911, 
70 77) 

Ammomum phosphorosomolybdate, 

2 (NH 4 ) 20 , 2 H 3 PO 3 , 12 Mo 03 + 121 ^H 20 
Insol m cold, slightly sol in hot H 2 O 
(Gibbs, Am Ch J 6 361 ) 

Phosphorosophosphomolybdic acid 

Ammomum phosphorosophosphomolybdate, 
9 (NH 4 ) 20 , 2H3PO2, 3P2O6, 72M0O3+ 
3 SH 2 O 

Nearly msol m H 2 O (Gibbs ) 
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Phosphorosophospliotungstic acid 

Potassium pliosphorosopliospliotungstate, 
5K2O, 2H3PO , P2O5, 24WO3+I3H2O 
Sol in much boiling H2O ( Gibbs, Am Ch 
J 7 313) 

Phosphorosotungstic acid 

Ammonium phosphorosotungstate, 6(N‘H4)20, 
4H3PO3, 22WO3+25H2O 
SI sol in cold H2O 

Potassium , 5K2O, I6H3PO3, 32WO3+ 

46H2O 

SI sol in hot H2O 

Sodium , 2]Nra20, SHsPOs, 22WO3+ 

35H2O 

Nearly insol in cold, si sol in hot H2O 
(Gibbs, Am Ch J 7 313 ) 

Phosphorous anhydride, P2O3 
See Phosphorus inoxide 

Phosphorous acid, H3PO3 
Deliquescent Very sol m H2O 

Phosphites 

The neutial alkali phosphites are sol in 
H2O, most of the others are si sol m H2O, 
but sol in HaPOaH-Aq all are insol in 
alcohol 

Aluminum phosphite, basic, A1 (HP03)3 
Al2(OH)r 

Ppt ('Gmt/mi, Arch Phiim 1897, 236 
698 ; 

Alummum phosphite 
Piccipit itc (Rob(, Pogg 9 39 ) 

SI sol in ir O 

Ammonium phosphite, (NH4) HP0)-fH20 
V( ry d( liqucsa lit, ind sol 111 ll20 (Rose, 
Pogg 9 2S ^ 

Sol in 2 pts ( old, iiid hss hot II2O Insol 
m alcohol (Ihi/clius) 

Insol in KctoiK (iMdrn inn, C C 1899, 
II 1014, N uirn inn, H 1904, 37 4328 ) 

Ammomum hydrogen phosphite, 
(NIl4H)nP(), 

Very deliquescent, and bol 111 1320 1 pt 

H2O dissolve b 1 71 pts silt it 0°, 1 9 pts it 
14 5®, and 2 60 pts it R® fAinit, C R 
106 809 ) 

Ammomum hydroxylamme phosphite, 
NH4(NH80H^HP03 

Sol m H2O and abs alcohol (Hofmann, 
Z anorg 1898, 16 466 ) 


Ammomum magnesium phosphite, 

(NH4)2Mg3(PH03)4 + 16H20 

Shghtly sol in H2O (Rammelsberg, Pogg 
131 367) 

Antimonyl phosphite, (Sb0)H2P03 
Very sol in H2O contaimng HCl (Grhtz- 
ner. Arch Pharm 1897, 236 694 ) 

Banum phosphite, BaHPOs 
100 pts H2O dissolve 0 25 pt (Ure ) 

Very shghtly sol m HoO, and decomp bv 
boiling H2O (Dulong ) 

Easily sol m H O contaimng NH4CI 
(Wackenrociei, A 41 315 ) 

Sol m H3PO3 + Aq or HCl + Aq (Railton ) 

Banum hydrogen phosphite, Ba2H2(HP08)3+ 
8H2O 

Easily sol m H2O, but decomp by boilmg 
therewith Insol in alcohol (Rammelsberg, 
Pogg 132 496) 

Banum dzhydrogen phosphite, BaH2(HP03)2 
d-^HaO 

Easily sol m H2O (Rose, Pogg 9 215 ) 
H-HaO Sol in H2O, decomp by boiling 
H2O into a neutral msol , and an acid sol salt 
(Wurtz, A 68 66 ) 

+2H2O Easily sol in HoO (Rammels- 
berg, Pogg 132 496 ) 

Insol in alcohol (Wuitz ) 

I Bismuth phosphite, 2B12O3, 3P O3 
Insol in H2O 

Bi2(HP03)3-h3H20 Ppt (Grutzner, 
Arch Pharm 1897, 236 696 ) 

Deccjmp by H2S Not decomp by KOH 
+ Aq (Vanino, J pr 1906,(2) 74 151) 

Cadmium phosphite, CdHP03+3H20 
Ppt (Hose, Pogg 9 41 

Ceilcmm phosphite , Call PO j + H2O 
SI sol in H O, the leiuooub b[>liition is eh'- 
eoinj) by boiling 

+H2O Sol in NH4rH-Aq (W icken- 
lodei, \ 41 U5 ) 
hisol m ileohol 

Calcium hydrogen phosphite, C ill (HPO ) + 
HO 

vSol in H2O Aqueous solution is deeoinp 
by ilcohol (Wurtz, A ch (3)7 212) 

Chromic phosphite 

Precipitate Almost insol in H O (Rose, 
Pogg 9 40 ) 

Cobaltous phosphite, C0PHO3+2H2O 
Ppt SI sol in H2O (Rose ) 
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Cupnc phosphite, CUHPO3+2H2O 
Ppt Insol in H2O (Wurtz, A. ch (3) 
f6 213) 

Didymium phosphite, Di2(HP03)3 

Precipitate (Frerichs and Smith, A 191 
331) 

Glucinmn phosphite 

Precipitate Insol in H2O (Rose, Pogg 
9 39) 

Iron (ferrous) phosphite, FeTIP03+a;H20 
Ppt Nearly insol m H2O (Rose, Pogg 
9 36 ) 

Iron (ferric) phosphite, basic, Fe2(HP03)3, 
Fe2(OH)6 

(Grutzner, A.rch Pharm 1897, 236 697 ) 
Ie4rHP03)6, Fe(OH)3+5H26 Hydro- 

scopic (Berger, C R 1904, 138 1500 ) 

Iron (feme) phosphite, Fe2(HPOs) 4-9H20 
Ppt Sol in iron alum -h ^9 (Rose) 

T ««+1ionnTTn phOSphltC, La2(HP02)3 

(Smith ) 

hosphite, basic, 4PbO, P203-f-2H20 
(Rose, Poga: 9 222 ) 

), P Insol in H2O Sol m 

rill HaPO^+Aq, from which it is 
pptd b^ NH^OH+Aq (Wuitz, A ch (3) 
16 214) 

Lead phosphite, PbHPOa, 

Insol m H2O Vetv si sol in a solution 
of phosphorous xcid, casiK sol in cold HNOj 
+ Aq (Wurt/) 

Lead hydrogen phosphite, PbTr4(P()0 
Docomp by H2O (Amit, C R 110 901 ) 

Lead p^ophosphite, PhH2P 0 

Gradually dc comp bv HjO into HsPOa ind 
PbHPOg (\md, C R 110 903) 

Lithium hydrogen phosphite, I ill P(), 

Very sol in IliO (\niit \ ch (b) 24 
309 ) 

Lithium p2/^ophosphite, I 1 H PiOr 

Ver\ sol in H 0 ( \rn it A ( li 1891, (()) 

24 352 ) 

Magnesium phosphite, MgllPG + Rf/) 

SI sol in H 0 (Rose, Pogg 9 2S ) 

Sol in 400 j)ts II 0 (Bcr/elius ) 
d4H20 

Magnesium pyrophosphite, Mg(H2POd 
Very sol m H2O (Amat A ch 1891, (6) 
24 313 ) 


Manganous phosphite, MnHP03+}^H20 
Difficultly sol in H2O, easily in MnCU or 
MnS04+ \q (Rose, Pogg 9 33 ) 

Nickel phosphite, NiHPOs+SJ^iH 0 
Ppt SI sol in H2O 

Potassium phosphite, K2HPO3 
Ver\ dehquescent Very sol in H 0 

Insol m alcohol (Dulong ) 

Potassium hydrogen phosphite, (KIOHPOs 
1 pt H2O dissolves about 1 72 pts salt at 
20° (Arnat C R 106 1351) 

K2HPO3, 2 HsP 03 Ver\ sol m H2O 

(Wurtz^ A 68 63 ) 

Sol m 3 pts cold, and in less hot PI2O 
(Fourcroy and Vauquelin ) 

Potassium p2/^^phosphite, K2H2PD5 
Very sol in H2O (Amat A ch (6) 24 
351) 

Sodium phosphite, basic, NajIIPOs, 
NaOH (0 

Not obtained in puie state (Zimmerman, 
B 7 290),— NaPOs (Wislicenus ) 

Does not exist (Amat ) 

Sodium phosphite, Na 2 HP 03 4-3H O 
Deliquescent, and veiy sol in H2O In- 
sol in alcohol 

Coirect formula foi NasPO^ ol Rose and 
Dulong 

Sodium hydrogen phosphite, (NaH)HP03-f- 
2HH O 

0 5b pt salt dissohes in 1 pt 11 O it 0°, 
0 bb pt it 10° 1 93 pts it 42 ° ( Ain it, 

C R 106 1351 ) 

Na H,(nP03)3-hH/:> Dcliqii(s(cnt m 
moist an Sol in 2 pts cold, and ibout th( 
Slim aint hot HjO xSI sol inspnil (iM)ur- 
croy and Vauquelin ) 

Sodium pyrophosphite, N I2H2B O5 

Very sol in H2O with g* idu il dc r oinp into 
(Amat) 

Strontium phosphite, SillPOj-hl 1 

Ilinuultly sol in IT () Acpieous Miluhon 
de comp on hcitiug into i sol le id silt iiid 
in insol b isic s ilt 

Strontium hydrogen phosphite, 8ilTi(P()j) 
Veivsol in 1120 ( Vm it, A eh ((>}24 112) 

Thallous hydrogen phosphite, IIH POj 
Very sol inH20 ( Vmat, A eh (6)24 310) 

Thallous p2/rophosphite, rUH P2O0 

Deliquescent Very sol in H2O ( Amat ) 
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Tm (stannous) phosphite, SnHPOs 
Ppt Sal in HCl+Aq (Rose, Pogg 9 
45 ) 

Tm (stannic) phosphite, 2Sn02, P2O3 
Pjit (Rose, Pogg 9 47 ) 

Titanium phosphite (?) 

Precipitate (Rose, Pogg 9 47 ) 

Uranyl phosphite, (UO )3H2(HP03)4+12H20 
Precipitate (Rammelsberg Pogg 132 
500) 

Zmc phosphite, ZnEPO^ 

Sol m H2O (Rammelsberg, Pogg 132 
4S1) 

4'2HH20 More easily sol in cold than 
warm H2O (Rammelsberg ) 

Zmc phosphite, acid, ZnoHsPsOs 
Sol m H2O 

-h2H20 Sol in H O (Rammelsbcig, 
Pogg 132 498 ) 

ZnsHsPsOis Sol m H2O 

"fSHiO Sol in H2O (Rammelsberg) 

Zn2H9P50u Sol in H2O 

+H2O ^ol in HiO (Rammelsberg ) 

Zirconium phosphite, Zr(P03) +H2O 
Ppt Neirly insol m dil mineral acids 
(Hauser, Z anorg 1913 84 92 ) 

Phosphorous anhydnde, P2O3 
See Phosphonis irioxide 

Phosphorus, P 

(a) Ordinary while phosphorus Insol in 
H2O, but slowly dcGOinp thcicb\ (G K), 
very si sol in If O ^Bd/dius and otheis) 
A pure aqiKHKis solution containing 0 1 g 
P in 500 (c II2O ( ui be obtiiined by dissolv- 
ing 0 1 g Pm CSi imx( d with ether and hot 
alcohol, this solution is jjourcHl into 500 cc 
boiling HO fi(( fiom iir, ind the boiling 
continued with stiiring until llu ilcohol, ether 
and OS ue boiled off (Pokoiny, Ch Ztg 
1896,20 1022) 

100 g H 0 sat with P cont iins 0 0003 g 
P (Stich, C C 1903, 1 12<)1 ) 

Sol with dec onri]) in bote one HNOa+Aq 
Decomp by boiling ciustic ilkalios+Aq 
Easily sol in SCb, cspcc i illy if hot (Woh- 
ler ) 

Sol in sulphur phosphides 
Largely sol m PCL 
Easily sol in PCI 5 

Sol m PBrs Sol in PSCI3, easily on warm- 
ing, separating on cooling (Serullas, A 
ch 1829, 42 25 ) 

Sol in liquid SO 2 (bestmi, Bull Soc 
1868, (2) 10 226 ) 

Sol in liquid NH3 (Franklin, Am Ch 
J 1898, 20 828 ) 


Sol m S2CI2 without foammg (Nicolardot, 
C R 1908, 147 1304 ) 

Sol m PS4CI5 (Gladstone, A 1850, 74 
91) 

Sol m 320 pts cold alcohol of 0 799 sp gr , 
and m 240 pts of the same when warm 
Pptd from alcoholic solution by H2O (Buch- 
ner ) 

One gram P dissolves in 1 ounce abs alco- 
hol (Schacht ) 

Sol m 20 pts absolute ether at 20® and 
240 pts ordinary ether at 20® (Bucholz ) 

Sol in 80 pts absolute ether at 15 5®, and 
240 pts ordinary ether at 15 5® (Brug- 
natelli, A ch 24 73 ) 


Solubihty of P4 m 100 g ether at t® 


t® 

G phosphorus 

Sp gr 

0 

0 4335 


5 

Q 63 


8 

0 79 


10 

0 85 


15 

0 9 

at 13® 0 7257 

18 

1 005 


20 

1 04 

at 19“ 0 7187 

23 

1 121 


25 ’ 

1 39 

0 7283 

28 ! 

1 601 


30 1 

1 75 


33 1 

1 8 


35 1 

1 9984 



(Christomanos, Z anorg 1905, 46 136 ) 


Solubihty of P4 m 100 g benzene at t® 


t® 

G phosphorus 

Sp gr 

0 

1 513 


5 

1 99 


8 

2 31 


10 

2 4 


15 

2 7 

at 13“ 0 8959 

18 

3 1 


20 

3 21 

at 19® 0 8912 

23 

3 3995 

at 22® 0 8875 

25 

3 7 

0 8861 

28 

4 35 


30 

4 601 


33 

5 0 


35 

5 17 


40 

5 75 


45 

6 105 


50 

6 8 


55 

7 315 


60 

7 9 


65 

8 4 


70 

8 898 


75 

9 4 


81 

10 027 



(Christomanos ) 



716 


PHOSPHORUS 


Sol to about 1% m acetic acid (Vulpius, 
Arch Pharm 1878. 213 38 ) 

100 g 96% acetic acid dissolve 0 105% P 
(Stich, Pharm Ztg 1903, 48 343 ) 

Sol in 0 05 pt CS2 (Bottger) , 0 125 pt 
(Trommsdorf ) 

Alcohol ppts P from CS2 solution 
1 pt CS2 dissolves 17-18 pts P (Vogel, 
J B 1868 149) 


Solubihty m CS2 at t° 

(g per 100 g of solution ) 


t® 

G P 4 

t® 

G P 4 

-10 

31 40 

-2 5 

75 00 

-7 5 

35 85 

0 0 

81 27 

-5 

41 95 

+5 0 

86 30 

COCO 

1 1 

66 14 

71 72 

+10 0 

89 80 


(Cohen and Inouye, Z phys Ch 1910, 72 
418) 


Very sol in methylene iodide (Retgers, 
Z anorg 3 343 ) 

Strong vmegar dissolves P (Beudet ) 
Sol in considerable amount in stearic acid 
(Vulpius, Arch Pharm (3) 13 38 ) 

Sol m ethyl chloride, benzoyl chloride, 
stanmc chloride, and in liquid cyanogen 
SI sol in ethyl mtrite, and wood-spirit 
SI sol m acetone, with gradual decomposi- 
tion 

Insol in mcotme, and comine 
SI sol m cold, more sol in hot benzene 
(Mansfield ) 

Sol in 14 pts hot, and less in cold petro- 
leum from Amiano (Saussure ) 

SI sol in “liqmd paraffine” (Crismer, B 
17 649 ) 

SI sol in warm essential oils, as oil of tur- 
pentine, and in the fatty oils 

Sol in hot oil of copaiba, separating out on 
cooling 

Sol in hot oil of caraway, and mandarin 
oil (Luca ) 

SI sol in cold, more sol in hot caoutchin, 
depositing on cooling 

Readily sol in warm, less in cold styrene 
Sol in aniline, and quinoline (Hofmann ) 
SI sol in cold creosote 
Somewhat sol m fusel oil 
Easily sol in valerianic acid, and amyl 
valerate 

Sol m hexyl alcohol, ethylene chloride, 
allyl sulphocyamde, mercury methyl, chloro- 
form, bromoform, warm chloral, acetic ethei, 
aldehyde, hot cacodyl sulphide, and in cacodyl 
oxide 

100 g oil of almonds sat with P contain 
1 25 g (Stich, C C 1903, I 1291 ) 

100 g oleic acid sat with P contain 1 06 g 
(Stich ) 

100 g paraffine sat with P contain 1 g 
(Stich ) 


(b) Amorphous phosphorus Insol inH20 
Insol m NH40H+Aq (Fluckiger) 

Sol m boilmg KOH+Aq 
The statement of Burgess and Chapman 
(Chem Soc 79 1235) that red P is sol m 
aqueous alcohohc alkali is mcorrect Both 
ordinary crystaUine and amorphous red P are 
insol m aqueous alcoholic alkah (Michaehs, 
A 1902, 326 367 ) 

Insol m hqmd NHs (Hugot, A ch 1900 
(7) 21, 31), (Franklm, Am Ch J 1898, 20 
828) 

Bright red variety is sol m liqmd NHs at 
ord temp leavmg a black residue (Stoch, 
Bottcher and Lenger, B 1909, 42 2854 ) 
Bed Amorphous 

Sol m S2CI2 with foammg (Nicolardot, 
C R 1908, 147 1304 ) 

Solubihty of amorphous bright red P4 
m PBrs is diminished by long heating as 
follows 

172® 185® 

Imtial concentration 0 555 0 476 

Final concentration 0 374 0 397 

Length of expt in hours 34 24 

198® 218® 

0 592 0 476 

0 416 0 592 

18 17 

(Buck, Dissert 1904 ) 

Ordmary amorphous P4 is sol in PBrs 
A sample prepared by heating bright red 
amorphous P with 94 2% P dissolved by 
heating in PBrs as follows 

% P 0 106 0 121 0 178 

hours 10 20 42 

A finely pulverized commercial product 
contaimng 98 0% P 

% P 0 92 0 116 

hours 10 20 

An ordinary commercial product with 
98% P 

% P 0 056 0 108 

hours 10 42 

(Buck ) 

100 g PBrs dissolve 0 260 1 g bright led 
phosphorus at 172°, 0 3614 g at 184° 
(Schenk, B 1902, 36 351 ) 

Insol inKOH+Aq 

Cone H2SO4 does not act upon it in the 
cold, but dissolves easily when hot 

Insol in dll , easily sol in cone HNO3+ 
Aq with decomposition 

Much more sol in HNOs+Aq than ordi 
nary P (Personne, C R 46 115 ) 

Insol in methylene iodide (Retgers ) 
Appreciably sol in isobutyl alcohol 
(Svedberg ) 

Insol in CS2, alcohol, ether, naphtha, 
ligroine, PCI3, etc 

SI sol in boiling oil of turpentine and 
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other high-b oiling hquids, with conversion 
into ordinary phosphorus 
Insol in oil of turpentine even at 270® 
(Colson, A ch 1908, (8) 14 654 ) 

(c) Crystalhne Insol in, and not attacked 
by dll HNOs+Aq 
Sol in CS 2 

Phosphorus i?^bromide, PBra 
Decomposed by H 2 O, slowly at 8®, but very 
rapidly at 25° (Lbwig, Pogg 14 485 ) 

Sol m hquid H 2 S (Antony and Magri, 
Gazz ch It 1905, 35 (1) 206 ) 

Sol m AIBrg (Isbekow, Z anorg 1913, 
84 27) 

Sol in ether, acetone, CHCL, CeHe and 
CS 2 (Chnstomanos, Z anorg 1904,41 287) 

Phosphorus pentabiomide, PBrg 
Pmnes on air, and is violently decomp by 
H 2 O 

Phosphorus ^n*bromide ruthemum bromide, 
Ru2P6Bri9 

Decomp by boiling H 2 O 
Slowly sol m hot alcohol with decomp 
Insol m benzene, CCI 4 , ligrom and cold 
alcohol (Strecker, B 1909, 42 1775 ) 

Phosphorus thiophosphoryl bromide, PBrg, 
PSBrg 

Decomp by H 2 O into PSBrg (Michaehs ) 

Phosphorus inbromide ammoma, 3PBrg, 
5 NH 3 

Slowly but completely sol with decomp m 
H 2 O (Storer’s Diet ) 

Phosphorus penlahromide ammoma, PBrg, 
9 NH 3 

(Besson, C R 111 972 ) 

Phosphorus monobromo/cin/chlonde, PBrCh 
Decomp by H 2 O (Prin vault, C R 74 
868 ) 

Phosphorus ^/^bromo/nchlo^de, PClsBii 
Very unstable (Michadis, B 6 9 ) 

Phosphorus /c/rabromo/nchloride, PCl 3 Br 4 
Decomp with H 2 O (Gcuther ) 

Phosphorus Aep^abromoe/ichlonde, PCLBr? 
Very unstable (Prmvault, C R 74 868 ) 

Phosphorus oc^obromo^nchlonde, PClgBra 
Very easily decomp (Michaehs, B 6 9 ) 

Phosphorus bromofiuonde, PF 8 Br 2 
Decomp violently with H 2 O (Moissan, 
Bull Soc (2) 43 2 ) 


Phosphorus bromomtnde 
See Nitrogen bromophosphide 

Phosphorus dtchlonde, P 2 CI 4 
Decomp by H 2 O (Besson, C R 1910, 
150 103) 

Phosphorus ^nchloride, PClg 
Gradually decomp by H 2 O 
0 11 g is sol m 100 cem liquid H 2 S (An- 
tony, Gazz ch it 1905, 35 (1) 206 ) 

Acted upon by liqmd NHg (Frankhn, 
Am Ch J 1898, 20 828 ) 

Miscible with CS2, CeHg, CHCI3, and 
ether 

Decomp with alcohol 

Phosphorus perz.tochlonde, PClg 
Very dehquescent, and sol m H 2 O with 
violent decomp and evolution of heat Sol 
m hquid HCl Acted upon by hquid NHg 
Somewhat sol without decomp m CS 2 
(Schiff, A 102 118 (Franklm, Am Ch J 
1898, 20 828 ) 

Sol without decomp in benzoyl chloride 
(Gerhardt ) 

Sol in oil of turpentine with evolution of 
heat 

ilfo7Wp;^sphorus platmous chloride, PClg, 

Dehquescent Sol in H 2 O with formation 
of chloroplatmophosphoric acid Similarly 
decomp by alcohol Abundantly sol in hot 
benzene, toluene, chloroform, or carbon tetra- 
chloride, and crystallizes on cooling (Schut- 
zenbeiger. Bull Soc (2) 17 482 ) 

Zhphosphoius platmous chloride, 2 PCI 3 , 
PtCL 

Decomp by H 2 O with formation of chloro- 
platinod? phosphoric acid Similarly decomp 
by alcohol Sol without decomp in PClg, 
CCI 4 , CHCI 3 , CoHe, orCyHg (Schutzen- 
beiger ) 

Sol in piopyl alcohol with formation of 
the propyl ether of platmochlorophosphor- 
ous acid and HCl (Pom(y, C R 104 364 ) 

Phosphorus d^platmous chloride, PCI 3 , 

2PtCl2 

Sol in ilcohol, with formation of ether 
(PtCL)2P(OC2H5)3 (Cochin, C R 86 
1402) 

Phosphorus platmic chloride, PCI 3 , PtCL 
(Schutzenberger ) 

Phosphorus pentachXonde platmic chloride, 
PClg, PtCl4, or (PCDgPtCh 
Decomp at once by H 2 O (Baudrimont, 
A ch (4) 2 47 ) 
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Phospliorus pe^tochloride selemmn teira- 
cliloride, 2PC16, SeCL 
Sol m H2O with decomp (Baudrimont, 
A eh (4) 2 5 ) 

Phosphorus inchlonde ruthenium chlonde, 
R112P6CI19 

Slowly decomp by boilmg H2O 
Sol m benzene and CHCI3 
SI sol mCCh Insol inligrom (Strecker, 
B 1909, 42 1774 ) 

Phosphorus tellurium chlonde, PCL, 
2TeCl4 

Very deliquescent 

Sol in H2O (Metzner, A ch 1898, (7) 
16 203) 

Phosphorus pentachlonde stanmc chlonde, 
PClfi, SnCh 

Very dehquescent Sol in much H2O with 
evolution of heat, forming SnCU, HCl, and 
H8PO4, and soon separates out stanmc phos- 
phate (Casselmann, A 83 257 ) 

Phosphorus inchlonde titamum chlonde, 
PCI3, T1CI4 

rBprfrand, Bull Soc (2) 33 565 ) 

)rus pentochlonde titamum chlonde, 
Ib, T 1CI4 

jveiAquescent Decomp by H2O and alco- 
hol Sol m ether SI sol in PCI3 (Tutts- 
chew, A 141 111 ) 

Completely sol in dil acids (Weber ) 

Phosphorus uramum peniachlonde, PCU, 
UCIb 

Decomp with H2O 

Phosphorus pentochlonde zircomum chlonde, 
PCIb, ZrCl4 

Decomp by H2O with pptn of Zr phos- 
phate (Paykull ) 

Phosphorus inchlonde ammoma, PCI3, 
5NH3 

Insol as such in H2O, but slowly decomp 
by boiling H2O More easily sol with de- 
comp in acids Sol with decomp by boiling 
with KOH or NaOH+Aq (Berzelius ) 

Phosphorus pentadalonde ammoma, PCL, 
5NH3 

Properties as PCI3, 5NH3 (Berzelius ) 
PCIb, 8NH3 SI decomp on air (Besson, 
C R 111 972) 

Phosphorus pcntochlonde timgsten ^noxide, 
2PCI5, W03(?) 

(Persoz and Bloch, C R 28 389 ) 

Phosphorus chlorobromide 
See Phosphorus hromochlonde 


Phosphorus chlorofiluonde, PCI2F3 

Absorbed by H2O with decomp Absorbed 
by alcohol or ether (Poulenc, A ch (6) 24 
555) 

Phosphorus chloroiodide, PCI3I2 

Decomp by moist air or H2O Sol in CS2 
(Most, B 13 2029 ) 

Phosphorus chloromtnde 
See Nitrogen chlorophosphide 

Phosphorus iJnfluonde, PF3 

Decomp slowly by H2O (Moissan, Bull 
Soc (2) 43 2 ) 

Rapidly absorbed by KOH or NaOH-fAq, 
slowly by Ba02H2, and K2C08-|-Aq Ab 
sorbed by absolute alcohol with decomp 
(Moissan, C R 99 655 ) 

Phosphorus pentofluoride, PFb 
F umes on air (Thorpe, A 182 20 ) 

Phosphorus pentaduonde ammoma, 2PF5, 
5NH3 

(Moissan, C R 101 1490 ) 

Phosphorus pentofluonde mtrogen peroxide 
Decomp by H2O (Tassel, C R 110 1264 

Phosphorus fluobromide 
See Phosphorus bromofluonde 

Phosphorus fluochlonde 
See Phosphorus chlorofluonde 

Phosphorus su6iodide, P4I 
Sol in dll HNOs and in alkalies +Aq 
(Boulouch, C R 1905, 141 257 ) 

Phosphorus d^lodlde, P2I4 
Decomp by H2O Sol in CS (Coien- 
winder, A ch (3) 30 242 ) 

0 09 g IS sol m 100 ccm liquid H2S (An- 
tony, C C 1906,1 1692 ) 

Phosphorus /r^iodide, PI3 
Very deliquescent Decomp m moist air 
and by H2O (Corenwinder, A (h (3) 30 
242) 

Very sol in CS2 

Phosphorus pentaiodxde, PIb ( 0 
(Hampton, C N 42 180 ) 

Phosphorus lodosulphide 
See Phosphorus sulphoiodide 

Phosphorus mtnde, P3N’6 
Very slightly decomp by long boiling 
with H2O 

Completely insol m any solvent (Stock, 
B 1903, 36 317 ) 
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Phosphorus swboxide, P 4 O 

Unchanged in gradually oxidized m 
moist air Insol in H 2 O, alcohol, ether, and 
oils, not acted on by HCl-f-Aq, oxidized by 
HNOa or H 2 SO 4 (Marchand, J pr 13 442 ) 
SI sol in H 2 O (le Verrier, A 27 167 ) 
Forms hydrate P 4 O, 2 H 2 O, which gives up 
its H 2 O when dried 

Two modifications (a) decomp slowly by 
H 2 O or alkalies^ ( 6 ) not decomp by H 2 O or 
alkalies (Reimtzer and Goldschmidt, B 13 
847) 

Is oxyphosphuretted hydrogen (?), 
P 4 H( 0 H) (Franke, J pr (2) 36 341 ) 

HsPfiO 

Insol m all solvents Decomp by H 2 O 
Not attacked by non-oxidizmg acids De- 
comp by dll alkalies (Gautier, C R 76 
173) 

P 4 HO 

Insol m nearly all substances Not at- 
tacked by dilute acids, oxidized by ordmary 
HNO 3 , and cone H 2 SO 4 at 200 ° Attacked 
by very dil alkalme solutions Perhaps 
identical with phosphorus suhoxide P 4 O 
(Gautier, C R 76 49 ) 

Phosphorus oxide, P 2 O 
Decomp by heatmg with H 2 O at 100° 
(Besson, C R 1897, 124 764 ) 

Phosphorus ^noxide, P406(formerly P 2 O 8 ) 
Deliquescent, but very slowly dissolved by 
cold H 2 O to form H 3 PO 3 Violently decomp 
by hot H 2(3 or alcohol 

Sol without dec omp in ether, carbon disul- 
phide, benzene, 01 ehloiofoiin (Ihorpc and 
Tutton, Cliem Soe 67 545 ) 

Phosphorus f dr oxide y P 2 O 4 

Very (1( liquesec nt Sol with evolution of 
heat in HO (Ihorpe and Inilton, Chem 
Soc 49 S3 0 

Phosphorus pcntoxidey PiOs 

Very deliquescent Se)l in HiO with great 
evolution ed he it, le)iming HjP ()4 

Insol in liquiel NHj (T i inklin, Ain Ch 
J 189S, 20 82S ) 

Insol in ieete)iie (iMelminn, C C 1899, 
a 1014), (Niuminn, li 1904, 37 4329) 

Phosphorus sulphur oxide, P2O5, BbOa = 
(PO) 2 (b 04 ) 3 (phosphoryl sulphate) (?) 
Decomp by H 2 O Sol 111 cold, more sol in 
warm SO 3 (Weber, B 20 86 ) 

Phosphorus oxy-compounds 
See under Phosphoryl compoxmds 


Phosphorus oxysulphide 
See Phosphorus sulphoxide 

Phosphorus semzselemde, p 4 Se 

Decomp with H 2 O Insol m cold, de- 
comp by boihng KOH+Aq Insol m, but 
apparently dec Omp by alcohol and ether 
Easily sol m CS 2 (Hahn, J pr 93 430 ) 

Phosphorus monoselemde, P 2 Se 

Stable in dry, decomp in moist air and by 
H 2 O Insol in alcohol and ether Decomp 
by boilmg KOH-fAq CS 2 chssolves out P 
(Hahn, J pr 93 430 ) 

SI sol in CS 2 (Gore, Phil Mag (4) 30 
414) 

Phosphorous sesgw 2 selemde, P 4 Se 8 
Sol m CCL, si sol m CS 2 (Meyer, 7 
anorg 1902, 30 258 ) 

Phosphorus inselemde, P 2 Se 3 

Decomp by boilmg H 2 O and slowly m 
moist air Easily sol in cold KOH-f-Aq, 
less easily m M 2 C 03 +Aq Insol m alcohol, 
ether, and CS 2 (Hahn, J pr 93 430 ) 

Phosphorus peniaselemde, P 2 Se 6 

Slowly decomp in moist air or by H 2 O, 
easily by KOH+Aq or alcohol Insol in 
CS 2 Sol in CCI 4 (Hahn, J pr 93 430) 

Phosphorus selemdes with M 2 Se 
See M phosphoselemde, under M 

Phosphorus sem^sulphlde, P 4 S(?) 

1 Liquid Not decomp by, and msol in 
boiled H 2 O Insol in alcohol and ether SI 
sol in fats and volatile oils, decomp by 
alkalies Dissolves P on warming, with 
separation on cooling bol in CS 2 

2 Red modification Not attacked at 
first by HNOs+Aq (sp gr 1 22), but after 
a time is attacked with the gioatcst violence 
Weak acids attack only when hot (Berze- 
lius, A 46 129 ) 

fixistenc'c is doubtful (Schulze, B 13 
1862, Isxmbcit, C R 96 1628 ) 

Phosphorus mo/msulphide, P S( 0 

1 Otdinjry Same propel ties is phos- 
jihorus S6/i?^bulphide , 1 

2 Red modification Unchanged by an, 
lUO, eir alcohol Dee omp by eonc KOH + 
Aq, not by dilute SI sol in NH 40 H+Aq 
(Heizeiius, A 46 129 ) 

Existence is doubtful (Schulze, Isam- 
boit ) 

Does not exist (Helff, Z phys Ch 12 
206) 

Phosphorus sesgmsulphide, P4S3 

Not attacked by cold, slowly by hot H 2 O 
'Cold KOH+Aq dissolves with decomp 
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Oxidized by HNO 3 and aqua regia Sol in 
alcohol and ether with decomp Sol m CS 2 
(100 pts CS 2 dissolve 60 pts P 4 S 3 ), PCls, and 
PSCls, and m K^S or Na 2 S-|-Aq (Lemome, 
BuU Soc ( 2 ) 1 407 ) 

Very sol m CS 2 (Rebs, A 246 367 ) 
Decomp by dil and cone KOH+Aq 
1 pt P 4 S 8 IS sol m 9 pts CS 2 at —20°, m 
3 7 pts CS 2 at 0°, m 1 pt CS 2 at 17°, m 40 
pts benzene at 17°, in 9 pts benzene at 80°, 
m 32 pts toluene at 17°, m 6 5 pts toluene at 
111° (Stock, B 1910,43 156) 

Phosphorus insulphide, P2S8 

Decomp by water (Kekul4, A 90 310) 
Sol in M 2 COs+Aq with separation of S 
Ea^y sol m KOH, NaOH, NH 40 H+Aq 
(Berzehus, A 46 129 ) 

Sol m alcohol and ether (Lemome) 
Correct formula is P 4 S 6 (Isambert, C R 
102 1386) 

Extremely si sol in CS 2 (Rebs, A 246 
368) 

Existence doubtful (Helff, Z phys Ch 
12 210 ) 

Phosphorus sulphide, P 4 S 7 

SI sol m CS 2 (Mai, A 266 192 ) 

Slowly decomp by cold, rapidly by hot 
H 2 O 

Sol m cold alkalies 

1 pt IS sol m 3500 pts CS 2 at 17°, m 20,000 
pts at 0° (Stock, B 1910, 43 416 ) 

Phosphorus dtsulphide, PsSe (formerly P 2 S 4 ) 
Almost insol m CS 2 (Helff ) 

Phosphorus j?eniasulphide, P2S6 

Very dehquescent Decomp by H 2 O 
Very sol m KOH, NaOH, NH 40 H+Aq 
Sol m M2C08+Aq with separation of S at 
low temp Decomposes alcohol, acetic acid, 
etc (Kekul4, A 106 331 ) 

Sol m CS 2 (Isambert, C R 102 1386 ) 
Not very sol m CS 2 (Rebs, A 246 367 ) 
Mpt , 290°, bpt , 513-515° at 760 mm 
Decomp by H 2 O 
Easily sol m warm NaOH+Aq 
1 pt IS sol m 450 pts CS 2 at room temp , 
in 550 pts at 0°, m 1200 pts at— 20° (Stock, 
B 1910, 43 1225 ) 

Ordinary form 

Sol in 195 pts boilmg CS 2 

New form 

Sol m 32 pts CS 2 (Stock, B 1905, 38 
2722 ) 

Phosphorus persulphide, P2Si2 (?) 

Decomp by H2O, alkalies, etc Consists 
of S, and mechamcally united P (Ramme, 
B 12 941 ) 

Phosphorus sulphides with M2S 
See M Phosphosulphide, under M 


Phosphorus zme sulphide, ZnP8S2 
Sol m HCl+Aq with separation of PsS (?) 
(Berzelius, A 46 150 ) 

Phosphorus ^nsulphide ammoma, P 2 S 8 , 2NHs 
Decomp by H 2 O (Bmeau ) 

Phosphorus pen^asulphide ammoma, 

P 2 S 6 , 6 NH 3 

Sol m hqmd NHs (Stock, B 1903, 36 
314) 

P 2 S 5 , 7NH8 (Stock ) 

Phosphorus sulphobromide 
See Thiophosphoryl bromide 

Phosphorus sulphochlonde 
See Thiophosphoryl chloride 

Phosphorus sulphoiodide, P2S8I 
SI attacked by cold, rapidly by hot H 2 O, 
violently decomp by fuming HNOs Easily 
sol m CS 2 SI sol in CeHe or CHCI 3 , and 
still less m ether or absolute alcohol (Ouv- 
rard, C R 116 1301 ) 

P2S2I2 Easily sol m CS2 More easily 
than P4S8I2 and less than Pla (Ouvrard, A 
ch 1894, (7) 2 224 ) 

P 2 SI 4 Easily decomp (Ouvrard ) 

P4S8I2 Insol m H2(5, sol m warm ether 
SI sol m benzene, CHCls and glacial acetic 
acid, sol m toluene and xylene (Wolter, Ch 
Ztg 1907, 31 640 ) 

Easily sol m CS 2 SI sol m benzene, ether, 
absolute alcohol and CHCI 3 (Ouvrard, C R 
1892, 116 1301 ) 

Phosphorus sulphoxide, P4O6S4 
Dehquescent Easily sol m H 2 O with de- 
comp Sol m 2 pts CS 2 without decomp 
Sol in benzene with decomp (Thorpe and 
Tutton, Chem Soc 69 1019 ) 

P 2 O 2 O 8 Slowly decomp by H 2 O Vio- 
lently attacked by fuming HNO 3 (Besson, 
C R 1897, 124 152 ) 

P 4 S 3 O 4 Deliquescent, sol in H 2 O with 
decomp , msol m most solvents (Stock, B 
1Q13, 46 1382) 

Phosphoryl inaimde, POi,NH 2)3 
Insol m boiling H 2 O, KOH+Aq, 01 dil 
acids Decomp by long boiling with HCl or 
HNOa+Aq More easily decomp with 
aqua regia Easily sol in warm H 2 SO 4 or 
mtrosulphuric acid (Schiff, A 101 300 ) 
Does not exist (Gladstone, Mente, A 
248 238 ) 

Phosphoryl bromide, POBra 
Not miscible with H 2 O, but gradually de- 
comp in contact with it Sol in H 2 SO 4 , 
ether, oil of turpentine (Gladstone Phil 
Mag (3) 36 345), m CHCls, CS 2 (Baudri- 
mont. Bull Soc 1861 118) 
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Easily sol m AsBrs (Walden, Z anorg 
1902, 29 374 ) 

Sol m CCI4, and in CeHe (Oddo, Chem 
Soc 1900, 78 ( 2 ) 75 ) 

Phosphoryl bromide sulplude 
See Tbiopbosphoryl bromide 

Phosphoryl bromochlonde, POCl 2 Br 

Decomp by H 2 O (Menschutkin, A 139 
343) 

Phosphoryl d^bromochlo^de, POClBra 
Decomp by H 2 O (Geuther, Jena Zeit 
10 130) 

Phosphoryl chloride, POCl 

Very hygroscopic Sol m H 2 O with de- 
comp Insol in most solvents Sol m PCI 3 
(Besson, C R 1897, 126 772 ) 

POCI 3 Decomp by H 2 O Not acted on 
by liquid CO 2 , P, PH 3 , CS 2 , I, Br, Cl, etc 
Sol m CCI 4 , CeHe, CS 2 , CHCla and ether 
(Oddo, Gazz ch it 1899, 29 (2) 318, Chem 
Soc 1900, 78 (2) 74 ) 

Phosphoryl boron chlonde, POCls, BCI 3 
See Boron phosphoryl chlonde 

Phosphoryl stannous chlonde, POCI 3 , SnCl 2 
Deliquescent Decomp by H 2 O (Cassel- 
mann, A 91 242 ) 

Phosphoryl stannic chlonde, POCI3, SnCU 
Deliquescent Decomp by HiO (Cassel- 
mann ) 

Phosphoryl titanium chlonde, POCl 3 , 1 1 CI 4 
Deliquescent, ind decomp by H 2 O 
(Weber, Pogg 132 45^ ) 

P^/^ophosphoryl chlonde, P2O3CI4 

Decomp violently with 1120 (Gcuthcr 
and Mich u lib, B 4 7()b ) 

Very sol in H 2 O with decomp , very un- 
stable (Besson, C R 1897,124 1100) 

Metophosphoryl chloride, PO 2 CI 
Dccomp by IfjO (Gust ivson ) 

Docs not (xist (Mjchidis) 

Phosphoryl fluoride, POTj 
Absorbed ind decomp it once by II 2 O or 
alcohol (Moisfein, C K 102 1245 ) 

Phosphoryl imidoamide, PN2H80 = 
P 0 (NH)NH 2 

Insol in H 2 O, gradually decomp by boiling 
with H 0, more rapidly in presence of KOH 
Insol in boiling cone HCl+Aq Insol in 
cold, decomp by hot H 2 SO 4 Moderately 
dll H 2 S 04 -l-Aq dissolves without evolution 


of gas Insol m boilmg mtnc or mtrosul- 
phuric acid (Gerhardt, A ch (3) 20 255 ) 
Insol in alcohol, oil of turpentme, etc 

Phosphoryl iodide, PsIeOs (?) 

Sol m H 2 O, alcohol, and ether (Burton, 
Am Ch J 3 280) 

PO 2 I 2 (Burton ) 

Phosphoryl mtnde, PON 

Insol in H 2 O, acids, or alkahes (Glad- 
stone, Chem Soc 2 121 ) 

Phosphoryl chlorosulphide, P 2 O 2 SCI 4 
Slowly decomp m contact with H 2 O 
(Besson, C R 1897, 124 153 ) 

Phosphoryl thio-compoimds 
See Thiophosphoryl compounds 

Phosphoselemc acid 
See Selenophosphonc acid 

Phosphoselemde, M 

See under M 

Phosphosihcic acid 
See Sihcophosphonc acid 

Phosphosihcosovanadicotungstic acid 

Ammomum phosphosilicosovanadicotung- 
state 

Exact formula not known (E F Smith, 
J Am Chem Soc 1903, 26 1225 ) 

Phosphosilicovanadic acid, 3 S 1 O 2 , 2 V 2 O 6 , 
2 P 2 OB+ 6 H 2 O 
Sol in H 2 O (Berzelius ) 

Phosphostannosovanadicotungstic acid 

Ammomum phosphostannosovanadicotung- 
state 

h X ict formal i not known (E F Smith, 
J Am Clum Soc 1903,25 1226) 

Phosphosulphide, M 

See under M 

Phosphosulphunc anhydride, P 2 O 6 , 3 SO 3 
Very eisily dccomp (Weber, B 19 3190 ) 

Phosphotellunc acid 

Ammomum phosphotellurate, 2(NH4)20, 

P 2 O 6 , Te03+4H20 

Easily sol in H 2 O (Weinland, Z anorg 
1901, 28 61 ) 

4(NH4)20, 3 P 2 O 5 , 2 Te 03 +llH 20 Sol in 
H 2 O without decomp (Weinland ) 
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Potassitun phosphotelltirate, 1 5K2O, P2O6, 
TeOs 

+17 5 H2O Very sol m H2O 
+4 5 H2O Ppt (Weinland ) 

Rubidium pbosphotellurate, 1 5 Rb 20 , P2O6, 
Te 08+4 5H2O 
Ppt (Weinland ) 

Sodium phospbotellurate, 2Na20, P 2 OS, 
2 Te 03 + 9 H 20 

Difficultly sol m cold H2O (Wemland ) 

Phosphotiiorosovanadicotuiistic acid 

Ammomum phosphothorosovanadicotung- 
state 

Exact formula not known (E F Smith, 
J Am Chem Soc 1903 , 26 1226 ) 

Phosphotitanosovanadicotunstic acid 

Ammonium phosphotitanosovanadicotung- 
state 

Formula not known (E F Smith, J Am 
Chem Soc 1903 , 26 1226 ) 

Phosphotungstic acid, P2O6, 12W08+ 

42H2O 

Not efflorescent Sol in H2O, alcohol, and 
ether (Pochard, C R 110 754 ) 

P2O6, I6WO8+69H2O Very efflorescent 
Sol in H2O, alcohol, and ether (P 4 chard, 
C R 109 301 ) 

+a;H20 = H6PW8O29 +a;H20 (a-phospholu- 
teotungstic acid) Known only in aqueous 
solution (Kehrmann, B 20 1808 ) 

+ 48 H 20 = H3PW8028 + 16H20 (a anhydro- 



Vs pt H2O (Kehrmann ) 

Correct composition is represented by 
H3PW9O31+9H2O (Kehrmann, Z anorg 1 
422 ) 

P2O6, 2OWO3+8H2O Very efflorescent 
(Gibbs, B 10 1386 ) 

+ 19H20=HnPWio038+8H20 Sol in 
H2O (Scheibler, B 6 801 ) 

+ 50 , and 62H2O Very efflorescent 
(Pdchard, C R 109 301 ) 

3H2O, P2O6, 2IWO3+3OHO Efflores^ 
cent Sol in H2O in nearly every proportion 
P2O5, 22W03+28H20=H5 PWh 043 + 
I8H2O Efflorescent (Scheibler, B 6 801 ) 
Composition is 6H2O, 22WO3, P2O5+ 
45H2O (Gibbs ) 

H8PO4, 12WO3+I8H2O, or P2O6, 24WO3+ 
39H2O Sol m H2O, alcohol and ether 
(Soboleff, Z anorg 1896 , 12 18 ) 

P2O6, 24WO3+4OH2O-6H2O, P2O6, 
24WO3+34H2O Very efflorescent Sol in 
H2O (Gibbs ) 

+45H2O 


Solubihty m H2O at t° 


t° 

100 cem H 20 dis 
solve g of the 
cryst acid 

Sp gr of the 
solution 

0 

16 206 

1 1890 

22 

49 718 

1 6913 

43 

53 64 

1 8264 

92 

86 75 

2 5813 


(Soboleff, Z anorg 1896 , 12 31 ) 


Solubility in ether at t° 



100 com ether dissolves g of 


the cryst acid 

0 

81 196 

7 8 

85 327 

IS 2 

96 017 

24 2 

101 348 


(Soboleff ) 


+ 53 H 20 = 6 H 20 , P2O6, 24WO3+47H2O 
Sol inHaO (Gibbs) 

Sol in ether If an equal vol of ether is 
placed above a layer of cone aqueous solution 
of acid, oily drops form between the two 
layers, which sink to bottom, forming a third 
layer The sp ^ of the latter is 1 525 The 
crystalhzed acid dissolved m smallest amt 
ether forms an oil of sp gr -2 083 Ethereal 
solution IS miscible with alcohol, and also 
with a large quantity of H2O (Drechsel, B 
20 1452 ) 

+6IH2O Sol m H2O (Gibbs, Proc 
Am Acad 16 116 ) 

Aluminum ammomum phosphotimgstate 
See Alummicophosphotimgstate, ammo- 
mum 

Ammomum phosphotungstate, 3(NPl4)20, 

P2O6, 7 W 03 +Aq 

SI sol in cold H2O without decomp De- 
comp by hot H2O (Kehrmann, Z anorg 
1892 , 1 438 ) 

2(NH4)20, P2O6, I2WO3+5H2O Insol m 
cold H2O (Pochard, C R 110 754 ) 
6(NH4)20, P2O6, I6WO3 + IOH2O Easily 
sol m hot H2O (Pochard ) 

5(NH4)oO P 2 O 5 , IGWOs+ajH/)- 
(NH4)6PW8029+a;H20 (Amm inium a phos- 
pholuteotungstate) SI sol in 11 0 (Kohr- 
mann ) 

3(NH4)20, P 2 O 6 , 16W03+16H20 = 
(NH4)3PW8028+8H20 (Ammonium a an- 
hydrophospholuteotungstate) Efflorescent 
Easily sol m H2O (Kehrmann ) 

5 (NH 4 ) 20 , P2O6, I7WO3 + I6H2O Very 
si sol in cold H2O (Kehrmann, Z anorg 
1894 , 6 387 ) 

3 (NH 4 ) 20 , P2O6, I8WO8+I4H2O (Phos- 
pholutestungstate ) (Kehrmann, Z anorg 
1893,4 140 ) 
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3(NH4)20, P2O5, 21W03+rrH20 Rather 
si sol m cold, easily m hot H2O and alcohol 
Insol in sat NH4C1+Aq (Kehrmann and 
Freinkel, B 25 1972 ) 

3 (NH 4 ) 20 , 3H2O, P2O6, 22WO3-M8H2O 
SI sol in cold H2O (Gibbs ) 

3 (NH 4 ) 20 , 3H2O, P2O6, 24WO3+26H2O 
Very si sol even in hot H2O (Gibbs, Proc 
Am Acad 16 122 ) 


Amm onitim banum a anhydroi^hos^holuteo- 
tungstate, NH4BaPW8028+a;H20 = 
(NH4)20, 2BaO, P2O6, leWOa+ojUaO 
Sol in H2O (Kehrmann ) 


Banum phosphotungstate, 2BaO, P2O6, 
I2WO8+I5H2O 

Very efflorescent Sol m H2O, msol in 
alcohol (P4chard, C R 110 754 ) 

3BaO, P2O6, 16W03+a:H20=Ba3(PW8028) 
4-icH20 (Barium a-anhydrophospholuteo- 
tungstate) Not efflorescent Qiute diffi- 
cultly sol m H2O (Kehrmann ) 

2BaO, P2O5, 16WO3-fl0H2O Efflorescent 
(P4chard, A ch (6) 22 240) 

2BaO, 6H2O, P2O6, 2OWO3+24H2O Sol 
in H2O (Gibbs, B 10 1386 ) 

6BaO, 2HaO, PaOe, 2OWO3+46H2O Sol 
in H2O (Gibbs, Proc Am Acad 16 126 ) 
7BaO, PaOfi, 22WO3+59H2O Sol in H2O, 
(Sprerger, J pr (2) 22 418 ) 

+53H2O (Kehrmann, B 24 2335 ) 

4BaO, 2H2O, P2O6, 22WO3+39H2O Sol 
in H2O without decomp (Gibbs ) 

BaO, PaOfi, 24W03-f59H20 Sol in H2O 
(Sprengcr ) 

2BaO, P2O6, 24W()3+59H20 Sol in H^O 
mr( r '' 

3BaO, PaOf, 24WO3+46H2O =3BaO, 3H2O, 
P206,24W03+41H2() 1 isilysol in hot H2O 
(Gibbb ) 

3Ba(), P O5, 24W()^+4SH 0 Sol in H () 
(Sobokff, Z inorg 1S9() 12 IS) 

4-5SH 0 Sol in HiO (Spn ngci ) 
hffloK s{ ( nt SI sol III (111 BaC I +Aq 

(Kchiininn, / inorg 1 42^) 


Banum potassium phosphotimgstate, 5B lO 
2K (), P2O 22W(),+4S1I 0 
Sol m H 0 (K( him inn ind iMdiikd, B 

26 19(>S) 


Banum silver phosphotungstate, 4Bi() 

3 AgaO, P/)5, 22W()3+34IG() 

V(ry bl sol in HO (Kihiminn ind 
hreinkd, B 26 1966) 


Banum sodium phosphotungstate, 2 BaO, 
NaaO, P2O5, 24W03+4bH20 
Sol in H2O, forming cloudy liquid, which 
clears up Solution in HCl is not cloudy 
(Brandhorst and Kraut, A 249 380 ) 


Calcium phosphotungstate, CaO, 5H2O, 
I6W63, P2064-3H20 

Readily sol m H2O (Gibbs, Proc Am 
Acad 16 130) 

2CaO, P2O6, I2WO8+I9H2O EfiSores- 
cent Insol in alcohol (Pdchard, C R 110 
754) 

2CaO, P2O, 2OWO3+22H2O Efflores- 

cent (Pochard, A ch (6) 22 233 ) 

Cadmium phosphotungstate, 2CdO, P2O6, 
12W08-hl3H20 

SI efflorescent Very sol in H2O (Po- 
chard, C R 110 754 ) 

Cupnc phosphotungstate, 3CuO, 24WO3, 
P2O6+58H2O 

Sol m H2O (Sprenger, J pr (2) 22 418 ) 
2CuO, P2O6, 12WO8+IIH2O Very efflores- 
cent (Pdchard, C R 110 754 ) 

2CuO, P2O6, 2OWO3+I3H2O Efflores- 
I cent (Pdcharii, A ch (6) 22 235 ) 

Lead phosphotungstate, 2PbO, P2O6, I2WO3 
-I-6H2O 

Insol in cold, sol in boiling H2O (Po- 
chard, C R 110 754 ) 

2PbO, P2O6, 2OWO3+6H2O Sol in boiling 
H2O (Pochard, A ch (6) 22 236 ) 

Lithium phosphotungstate, L12O, PaOs, 
I2W63+2IH2O 

Sol in H2O (Pdchard, C R 110 754 ) 

Magnesium phosphotungstate, 2MgO, PaOs, 
12WO3 

SI efflorescent (Pdchard, C R 110 754 ) 
2MgO, PaOfi, 2OWO3-M9H2O SI efflores- 
cent (Pochard, A ch (6) 22 234 ) 

Mercurous phosphotungstate 
Insol mdil HNOg-fAq (Pdchard, C R 
no 754 ) 

Potassium phosphotungstate, K O, PiOs, 
I2WO3+9H2O 

Iiibol iricold, bl sol inhotlliO (Pechaid, 
C 11 no 754 ) 

5K2O, P2O5 ibWOa+ni () = kfiPW802.+ 
m 0 (Potissiunif |»li ) ilu*( i 1^ di 
Veiy bl sol in c )la 1 » 1 ( i il 'ii I o 1 1 O 
Sol in (old (hi llNOs+Aq (Kdninirm) 
IKaO, POr, IhWOj-f-lbHaO-K.PWsOa 
4-8H2O (Potasbiiim a inhydiophospho- 
h ( (" hffiorcs((nt Easily sol 

in Hid ^Kehiinann ) 

5K2O, PiOe, I7WO3+2I 01 22H() SI 
bol m cold H2O (Kc hi maim, Z auoig 
1894,6 387 ) 

3K2O, P2O5, I8WO3+2SH2O (Dupaic 
and Pearce, Bull Soc Mm 1S95, 18 42 ) 
K2O, 5H2O, P2O5, I8WO3 + I4HO Very 
si sol in H2O (Gibbs ) 

6K2O, PaOfi, I8WO3+3OH2O, and 23H2O 
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The 23HsO salt is more sol m HjO than the 
3OH2O salt (Gibbs ) 

7KjO, H2O, PjO,, 20WOa+27H2O Sol m 
H2O (Gibbs, B 10 1386 ) 

K,0, P 2 O 5 , SOWOj+SHsO Nearly msol 
in H2O (Pochard, A eh (6) 22 231 ) 

8K2O, PjOs, 20WOa+18HaO SI sol in 
HaO (Gibbs 5 

3IC2CX PgOfi, 2IWO3+3III2O Easily sol 
in cold H2O or alcohol Much less sol in very 
dll HCl+Aq or KCl+Aq Decomp by boil- 
ing H2O (Kehrmann and Fremkel, B 25 
1971 ) 

2K2O, 4H2O, PsOe, 22WO3+2H2O Very 
si sol in H2O (Gibbs ) 

TEIaO, P2O6, 22WO3+3IH2O Easily sol 
m cold or hot H2O Insol in dcohol (Kehr- 
mann, B 25 1966 ) 

3K2O, 3H2O, PaOfi, 24WO3+8, and 14H2O 
Sol m a large amount of H2O with partial de- 
comp (Gibbs^ Proc Am Acad 16 120 ) 
Practically msol m H2O Easily sol m 
NH4OH, alkalies, or alkali carbonates +Aq 
(Kehrmann, B 24 2329 ) 

6K2O, P2O6, 24W08‘i-18H20 Sol in H2O 
(Gibbs, Proc Am Acad 15 1 ) 

Potassium lead o-phosphoZu^eotungstate 
SI sol in H2O (Kehrmann ) 


Silve^p^i^hotungstate, Ag20, P2O5, 12W08 



t Insol in H2O (Pdchard, C R 110 


SAgaO, P2O5, 16W03+a;H20=Ag5PW8029 
d-tcHaO (Silver a-phospholuteotungstate) 
Ppt (Kehrmann ) 

3Ag20, P 2 O 6 , 16W03+16H20=Ag8PW8028 
+8H2O (Silver a-anhydrophospholuteo- 
tungstate) Easily sol in H2O (Kehrmann ) 
^AgaO, 24WO3, PaOe+eOHaO Insol in 

3 Ag 20 , 24WO3, PaOfi-hSSHaO Insol m 
H2O (Sprenger, J pr ( 2 ) 22 418 ) 


+3OH2O (P ) 

3Na20, PaOs, 20WO8"l"32Il2O As above 

(P) 

2Na20, PaOfi, 22WO3+9H2O Very si sol 
in H2O (Gibbs ) 

3Na20, PaOs, 24WO3.+22H2O Sol m HaO 
(Brandhorst and Kraut, A 249 379 ) 
-I-3OH2O Sol m HaO (Soboleflf, Z 
anorg 1896, 12 18 ) 

-I-42H2O 


Solubihty in HaO at t° 



100 com HaO dissolve g 


of the cryst salt 

0 

22 04 

22 

59 65 

93 

98 184 


(Soboleff, Z anorg 1896, 12 31 ) 


2Na20, 4H2O, 24W08, P2O6+23H2O 
Readily sol m HaO (Gibbs, Proc Am Acad 
16 118) 

Sp gr at 20® of solutions of 2Na20, 4H2O, 
PaOfi, 24WO8+23H2O contaimng 

10 22 20 94 31 13% salt, 

1 085 1 190 1 316 


42 61 52 92 64 11% salt 

1 496 1 702 2 001 


or, by calculation, a==sp gr if % is crystal- 
hzed salt, b=sp gr if % is anhydrous salt 



5 

10 

15 

20 

25% 

a 

1040 

1084 

1 131 

1 181 

1 237 

b 

1044 

1092 

1 143 

1 199 

1262 


30 

35 

40 

45 

50% 

a 

1299 

1 370 

1449 

1 538 

1 640 

b 

1333 

1414 

1 507 

1613 

1 734 



55 

60 

64% salt 


a 

1754 

1 884 

1 998 



b 

1872 





Sodium phosphotungstate, SNaaO, PaOfi, 
7W03-}-Aq 

Sol in HaO (Kehrmann, Z anorg 1 437 ) 

SNaaO, llHaO, 2P2O6, 12W03-f26H20 = 
NasHiiPaWfiOai + lSHaO (?) (Scheibler, B 
5 801 ) 

2Na20, PaOfi, I2WO3+I8H2O Sol m 
HaO Insol in ^cohol (Pochard, C R 110 
754) 

SNaaO, 14W08, 2P2O6+42H2O Easily 
sol in HaO (Gibbs ) 

NaaO, PaOfi, 2OWO3, 2H2O -f-lGHaO Sol in 
HaO (Gibbs, Am Ch J 1895, 17 183 ) 

NaaO, PaOfi, 2OWO3+23H2O - NaaO, 7H2O, 
PaOfi, 2OWOS + I6H2O Easily sol in HaO 
(Gibbs ) 

+25H2O SI efflorescent, very sol m 
HaO, msol in alcohol (Pochard, A ch (6) 
22 227) 

2Na20, PaOfi, 2OWO8+IOH2O Sol m HaO, 
msol in alcohol (P4chard ) 


(Brandhorst and Kraut, A 249 377 ) 

Strontium phosphotungstate, 2SrO, PaOs, 
I2WO8 + I7H2O 

Sol in HaO Insol in alcohol (Pdchard, 
C R no 754) 

Thallitun phosphotimgstate, TlaO, P^Og, 
12WO3+4H2O 

Ppt (Pochard, C R 110 754 ) 

Zinc phosphotimgstate, 2ZnO, PaOs, 12W03-f 
7H2O 

Efflorescent (Pdchard, C R 110 754 ) 

AfoTiomeZaphosphotungstic acid 

Ammomum monomeZaphosphotungstate, 
(NHOaO, 2NH4PO8, I8WO3+IIH2O 
SI sol in cold HaO 
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Potassium wonome/ophosphotungstate, 

SKaO, 2 KP 08 , 24WO3+2OH2O 
Very si sol in H2O (Gibbs, Am Ch J 7 
319 ) 

Ori/iomeiaphosphotungstic acid 

Potassium sodium ori^ometopliosphottmg- 
state, 2K2O, 4 Na 20 , CNaPOs, 6KaP04, 
22WO3+42H2O 

SI sol m H2O (Gibbs, Am Ch J 7 319 ) 

P2/ropliosphottingstic acid 

Ammomum manganous sodium pi/rophos- 
photungstate, 5(NH4)20, 6MnO, 2Na20, 
2P2O6, 28WO3+48H2O 
Very sol in cold and m hot H2O (Gibbs, 
Am Ch J 1895 , 17 90 ) 

Ammomum sodium p2/rophosph.otimgstate, 
6 (NH 4 ) 4 P 207 , 3 Na 4 P 207 , 2(NH4)20, 

22WO3+3IH2O 

Nearly insol in cold H2O or NH40H+Aq 
Sol m a large amount of hot H2O 

Manganous sodium pyrophosphotungstate, 
bNaaO, 3 MnO, P2O5, I4WO3+36H2O 
Efflorescent m dry air Sol m H2O and 
can be recry st therefrom (Gibbs ) 

Potassium p2/rophosphotungstate, 9K4P2O7, 
22^/03 +49H2O 
Very si sol m cold H2O 
6K4P2O7, 3H4P2O7, 22WO3, K2O, H2O + 
42H2O SI sol in cold Sol in much boiling 
H2O (Gibbs, Am Ch J 7 392 ) 

Phosphovanadic acid, P206,V205, 2H2O+ 
9 HO 

Sol m H2O 

Composition is vanadium phosphate 
(V02)H2P04-f43^H20 (Friedhiim, B 23 
1531 ) 

This ih the only ^‘acid” which exists (F ) 
P2O6, V2O6 + I4H2O Sol in H2O, can be 
recryst from dil ir2P04+Aq (Dittt,C R 
102 757 ) 

3 P 206 , 2 V 206 + 9 H 20 SolmHaO (Ditte ) 
P2O6, 3V2O6 (Ber/eliUb ) 

3H2O, 7P2O6, 6V2O5+34II2O Sol in H2O 
Decomp by much H2O into — 

6H2O, P2O6, 20V2O6 + 5m2() Sol in H2O 
(Gibbs, Am Ch J 7 209 ) 

Ammomum phosphovanadate, (NH 4 ) 20 , 
P2O5, V2O6+H2O 

SI sol in cold H2O (Gibbs, Am Ch J 
7 209 ) 

+3H2O Composition is (V02)(NH4)HP04 
+H2O (Friedheim ) 

(NH 4 ) 20 , P2O6, 2V2O5+7H2O Easily sol 
m H2O (Gibbs ) SI sol m H2O (Fried- 


heim ) Composition is (NH 4 ) 20 , VoOe, 
-f2(V02)H2P04+5H20 (Friedheim ) 
5 (NH 4 ) 20 , 2P2O6, 3 V 20 fi-|- 24 H 20 Easily 
sol m H2O (Ditte, C R 102 1019 ) Could 
not be obtamed (Friedheim ) 

5 (NH 4 ) 20 ^ 4P2O5, 2V2O6+24H2O As 
above (Ditte ) Could not be obtained 
(Friedheim ) 

7 (NH 4 ) 20 , P2O6, I2V2O64-26H2O Easily 
sol inH20 Composition IS 2(NH4)2HP04+ 
5 (NH 4 ) 20 , I2V2O6+25H2O (Friedheim) 

Potassium phosphovanadate, K2O, P2O6, 
2V2O5+7H2O 

SI sol m H2O, decomp thereby to 7K2O, 
I2V2O6, P2O6+26H2O 
Coniposition is K2O, V 206 - 1 - 2 (V 02 )H 2 P 04 
-I-5H2O (Friedheim ) 

3K2O, 4P2O6, 6V2O5+2IH2O SI sol m 
H2O (Gibbs ) 

7K2O, P2O5, I2V2O6+26H2O Easily sol 
in H2O Composition is 2K2HP04 4-5K20, 
12V 265 +25H2O (Friedheim ) 

2K2O, P2O5, V2O5 
3K2O, 2P2O6, 2V2O6+5H2O 
I3K2O, 2P2O6, 22V2O6+58H2O 
I5K2O, 2P2O6, 25V206H-76H20 
(Fri^heim, Z anorg 1894 , 6 446 ) 

I6K2O, 2P2O6, 27V2O6+57H2O 
6K2O, P2O6, IIV2O6+33H2O 

7K2O, P2O6, I3V2O6+38H2O 
4K2O, P2O6, 3V2O5-I-3H2O 
(Friedheim, Z anorg 1894 , 6 459-465 ) 

Silver phosphovanadate, 2Ag20, P2O6, V2O5+ 
6H2O 

SI sol m cold or hot H2O (Gibbs ) 

Phosphovanadicotungstic acid 

Ammomum phosphovanadicotungstate, 

(NH4) O, P2O5, V2O3, W03+a:H 0 
Ppt (Smith, J Am Chem Soc 1902 , 24 
577 ) 

15 (NH 4 ) 0 , 2P2O6, 6VO3, 44WO3 + 

106 H O Sol in H O Insol in alcohol, 
other or benzene (Rogers, J Am Chem 
Soc 1903,26 303 ) 

Phosphovanadicovanadiotungstic acid 

Ammomum phosphovanadicovanadiotung- 
state, 14(NH4)20, 2P/)5, IVaOa, 7V O , 
27W03+6bH20 

Sparingly sol in cold H/) Sol m hot H O 
(Rogers, J Am Chem Soc 1903 , 26 309 ) 

Phosphovanadicozirconosotungstic acid 

Ammomum phosphovanadicozirconosotung- 
state 

Exact formula not known (E^ F Smith, 
J Am Chem Soc 1903,26 1226 ) 
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The 23H2O salt is more sol in H2O than the 
3OH2O salt (Gibbs ) 

7K2O, H2O, P2O6, 2OWO3+27H2O Sol m 
H2O (Gibbs, B 10 1386 ) 

KoO, P2O6, 2OWO3+5H2O Nearly msol 
m H2O (Pochard, A ch (6) 22 231 ) 

8K2O, P2O6, 2OWO3+I8H2O SI sol in 
H2O (Gibbs ) 

3K2O, P2O6, 2IWO3+3IH2O Easily sol 
m cold H2O or alcohol Much less sol in very 
dll HCl+Aq or KCl+Aq Decomp by boil- 
ing H2O (Kehrmann and Fremkel, B 25 
1971 ) 

2K2O, 4H2O, P2O6, 22WO3+2H2O Very 
si sol in H2O (Gibos ) 

7K2O, P2O6, 22W0s-j-31H20 Easily sol 
m cold or hot H2O Insol in ^cohol (Kehr- 
mann, B 26 1966 ) 

3K2O, 3H2O, P2O6, 24WO3+8, and I4H2O 
Sol m a large amount of H2O with partial de- 
comp (GibbS; Proc Am Acad 16 120 ) 
Practically insol in H2O Easily sol m 
NH4OH, alkahes, or alkali carbonates +Aq 
(Kehimann, B 24 2329 ) 

6K2O, P2O6, 24WOS+I8H2O Sol in H2O 
(Gibbs, Proc Am Acad 16 1 ) 

Potassium lead a-phosphoZii^eotungstate 
sol m H2O (Kehrmann ) 

r phosphotungstate, Ag 20 , P2O5, I2WO3 
-I-8H2O 

Ppt Insol in H2O (Pochard, C R 110 
754) 

5Ag20, P2O6, 16W03+a:H20=Ag5PW8029 
-l-ajHaO (Silver a-phospholuteo tungstate) 
Ppt (Kehrmann ) 

3Ag20, P2O6, 16W03+16H20=Ag3PW8028 
+8H2O (Silver a-anhydrophospholuteo- 
tungstate) Easily sol mH20 (Kehrmann) 
Ag20, 24WO3, P2O6+6OH2O Insol m 
H2O 

3Ag2a 24WO3, P2O6+58H2O Insol in 
H2O (Sprengei, J pr ( 2 ) 22 418 ) 

Sodium phosphotungstate, ^Na^O, P/lf 
7W03+Aq 

Sol inH20 (Kehrmann, Z inorg 1 4^7 ) 
SNasO, IIH2O, 2V2O,, UWOs-fiBH^O- 
Na6HnP2WG03i + 13H 0 (0 (Schoibkr, B 
6 801 ) 

2Na20, P2O6, 12W03-flSH0 Sol m 
H2O Insol m alcohol (Pdchard, C R 110 
754) 

SNa^O, 14WOs, 2P2O6+42H2O Easily 
sol m H2O (Gibbs ) 

NaaO, P2O6, 2OWO3, 2H O +I9H2O Sol in 
H2O (Gibbs, Am Ch J 1895, 17 183 ) 
NasO, P2O6, 2OWO3-I-23H2O = Na/), 7H2O, 
P2O6, 2OWO3+I6H2O Easily sol in H2O 
(Gibts ) 

+25H2O SI efflorescent, very sol in 
H2O, msol in alcohol (Pdchard, A ch (6) 
22 227) 

2Na20,P206,20W03+10H20 Sol inHgO, 
msol m alcohol (Pdchard ) 


H-SOHaO (P ) 

SNaaO, PaOs, 2 OWO 8 + 32 H 2 O As above 

(P) 

2 Na 20 , P 2 O 5 , 22 W 03 H- 9 H 20 Very si sol 
m H 2 O (Gibbs ) 

SNaaO, P 2 O 6 , 24 WO 3 .+ 22 H 2 O Sol m H 2 O 
(Brandhorst and Kraut, A 249 379 ) 
-fSOHgO Sol in H 2 O (Soboleff, Z 
anorg 1896, 12 18 ) 

-j-42H20 


Solubility in H 2 O at t° 



100 com H 2 O dissolve g 


of the cryst salt 

0 

22 04 

22 

59 65 

93 

98 184 


(Soboleff, Z anorg 1896, 12 31 ) 


2 Na 20 , 4H2O, 24WO3, P2O5+23H2O 
Readily sol inH20 (Gibbs, Proc Am Acad 
16 118) 

Sp gr at 20° of solutions of 2Na20, 4 H 2 O, 
P 2 O 6 , 24 WO 3 + 23 H 2 O contaimng 


10 22 

20 94 

31 13% 

salt. 

1085 

1 190 

1316 


42 61 

52 92 

64 11% 

salt 

1 496 

1702 

2 001 



or, by calculation, a^sp gr if % is crystal- 
lized salt, b = sp ^ if % IS anhydrous salt 
5 10 15 20 25% salt, 

a 1 040 1 084 1 131 1 181 1 237 

b 1 044 1 092 1 143 1 199 1 262 

30 35 40 45 50% salt, 

a 1 299 1 370 1 449 1 538 1 640 

b 1 333 1 414 1 507 1 613 1734 

55 60 64% salt 

a 1 754 1 884 1 998 

b 1 872 

(Brandhoist and Kraut, A 249 377 ) 

Strontium phosphotungstate, ibiO, P 2 O 6 , 
I2WO3 + 17H2O 

Sol in H 2 O Insol in alcohol (Pdcbard, 
C R 110 754 ) 

Thallium phosphotungstate, 1 LO, PjOg, 
12 WO, +41120 

Ppt (Pdchard, C R 110 754 ) 

Zmc phosphotungstate, 2ZnO, P 2 O 6 , 12 WO 3 + 
7HO 

Effloresce nt (Pdehard, C R 110 754 ) 

Monometophosphotungstic acid 

Ammomum monometophosphotungstate, 
(NH4)20, 2NH4PO3, I8WO3+IIH2O 
SI sol in cold H2O 
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Potassium monome^aphospliotungstate, 

3K2O, 2KPO3, 24WO3+2OH2O 
Very si sol in H2O (Gibbs, Am Ch J 7 
319) 


Ori/iometophosphotungstic acid 


Potassium sodium ori^owetophospliotung- 
state, 2K2O, 4Na20, bNaPOg, 6K3PO4, 
22WO8+42H2O 

SI sol in H2O (Gibbs, Am Ch J 7 319 ) 


Pyrophosphotungstic acid 

Ammomum manganous sodium pi/^ophos- 
photungstate, 5(NH4)20, 6MnO, 2Na20, 
2P2O6, 28WO3-I-48H2O 
Very sol in cold and m hot H2O (Gibbs, 
Am Ch J 1895, 17 90 ) 

Ammomum sodium p2/^^>phosphotungstate, 
6(NH4)4P207, 3Na4P207, 2(NH4)20, 

22W03+31H20 

Nearly insol in cold HoO or NH40H+Aq 
Sol in a large amount of hot H2O 

Manganous sodium p^/^^phosphotungstate, 
bNasO, 3MnO, P2O8, I4WO3+36H2O 
Efflorescent in dry air Sol in H2O and 
can be recryst therefrom (Gibbs ) 

Potassium p2/rophosphotungstate, 9K4P2O7, 
22WO3+49H2O 
Very si sol in cold H2O 
6K4P2O7, 3H4P2O7, 22WO3, K2O, H2O+ 
42H2O SI sol in cold Sol in much boihng 
H2O (Gibbs, Am Ch J 7 392 ) 


Phosphovanadic acid, P206,V206, 2H2O+ 
9H2O 

Sol m H2O 

Composition is vanadium phosphate 
(VO )H2P04+4HH20 (Friedheim, B 23 
1531 ) 

This IS the only “acid” which exists (F ) 
P2O6, V2O6+I4H2O Sol in H2O, can be 
recryst from dil H3P04+Aq (Ditte, C R 
102 757) 

3P2O6, 2V2O5+9H2O So\ in H2O (Ditte ) 
P2O6, 3V2O6 (Berzelius ) 

3H2O, 7P2O6, 6V2O6+34H2O Sol in H2O 
Decomp by much H2O into — 

6H2O, P2O6, 2OV2O6-I-53H2O Sol in H2O 
(Gibbs, Am Ch J 7 209 ) 


Ammomum phosphovanadate, (NH4)20, 
P2O6, V2O6+H2O 

SI sol in cold H2O (Gibbs, Am Ch J 
7 209) 

+3H2O Composition IS (V02)(NH4)HP04 
4-H20 (Friedheun ) 

(NH4)20, P2O6, 2V2O6+7H2O Easily sol 
in H2O (Gibbs ) SI sol in H2O (Fried- 


heim ) Composition is (NH4)20, V2O5, 
-f2(V02)H2P04+5H20 (Friedheim ) 
5(NH4)')0, 2P2O5, 3V2O5+24H2O Easily 
sol m H2O (Ditte, C R 102 1019 ) Could 
not be obtamed (Friedheim ) 

5 (NH 4 ) 20 , 4P2O5, 2V905-1-24H20 As 
above (Ditte) Could not be obtamed 
(Friedheim ) 

7(NH4)20, P2O6, I2V2O5+26H0O Easily 
sol m H2O Composition js 2(NH4) HPO4+ 
5(NH4)20, 12V->06+25H20 (Fri^heim ) 

Potassium phosphovanadate, K O, P2O5, 

2V2O5+7H2O 

SI sol m H2O, decomp thereby to 7iC20, 
I2V2O6, P2O6-I-26II2O 
Composition is K2O, V Os-l- 2 (VO )H PO4 
+5H2O (Friedheun ) 

3 KoO, 4P2O5, 6V0O5+2IH 0 SI sol m 
H2O (Gibbs ) 

7 E: 20 , P2O0, I2V2O6+26H 0 Easily sol 
in H2O Composition is 2 K 2 HPO 4 -f 5 K 20 , 
I2V2O6+25H O (Friedheim ) 

2K2O, P2O5, V2O6 
3K2O, 2 P Os, 2V2O6+5H 0 
I3K2O, 2P2O5, 22V2O5+58H0O 
I5K2O, 2P2O5, 25V2O5+76H 0 
(Fn^heim, Z anorg 1894 , 6 446 ) 

16K20, 2P2O6, 27V2O5+57H 0 
6K2O, P Os, IIV2O6+33H O 
7K2O, P Os, I3V0O5+38H 0 
4IC2O, P2O6, 3V2O5 ■{"31120 
(Fnedheim, Z anorg 1894 , 6 459 - 46 o ) 

Silver phosphovanadate, 2Ag20, PoOs, \ O5+ 
5 HO 

SI sol in cold or hot H2O (Gibbs ) 

Phosphovanadicotungstic acid 

Ammomum phosphovanadicotungstate, 

(NH4) 0 , P2O6, V2O3, WOz+xH 0 
Ppt (Smith, J A.m Chem Soc 1902 , 24 
577 ) 

15 (NH 4 ) 0 , 2PO5, 6 \ O3, 44 V O3 + 

106 H O Sol m H 0 Insol in alcohol, 
ether or benzene (Rogers, J A.m Chem 
Soc 1903 , 25 303 ) 

Phosphovanadicovanadiotungstic acid 

Amm onium phosphovanadicovanadiotung- 
state, 14 (NH 4 ) 0 , 2P O5, 3 \ O3, 7 X 0 , 
27WO3+66H 0 

Sparingly sol in cold H 0 Sol in hot H O 
(Rogers, J Am Chem Soc 1903 , 26 309 ) 

Phosphovanadicozirconosotungstic acid 

Amm onium phosphovanadicoziTConosotung- 
state 

Exact formula not kno\vn (Ej. F Smith, 
J Am Chem Soc 1903,26 1226 ) 
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Phosphovanadicovanadic acid 

Ammomtun phosphovanadicovanadate, 

7(NH4)20, 2P2O6, VO2, I8V2O6+5OH2O 
Sol in H2O (Gibbs, Am Ch J 7 209 ) 
7(NH4)20, 14P2O6, I6VO2, 6V2O5+65H2O 
Decomp by boilmg with H2O mto — 

5(NH4)20, IOP2O5, IIVO2, V2O6+4IH2O 
Sol m H2O (Gibbs ) 

Potassium , 5K2O, I2P2O6, I2VO2, 6V2O6 

+4OH2O 

Decomp by hot H2O mto — 

7K2O, I2P2O6, I4VO2, 6V2O6+62H2O ‘ 

Sol mHsO (Gibbs) 

Sodium , 4Na20, 5P2O6, VO2, 4V2O6+ 

37H2O 

Insol in H2O (Gibbs ) 

Phosphovanadiomolybdic acid 

Ammonium phosphovanadiomolybdate, 
7 (NH 4 ) 20 , 2P2O6, V2O6, 48M0O3+ 
3OH2O 

SI sol in cold, somewhat more m hot H2O 
with partial decomp (Gibbs, Am Ch J 6 
391 ) 

8(NH4)20, PsOfi, 8V2O6, 14M0O8+5OH2O 
Easily sol m hot H2O without decomp 
(Gibbs) 

^rNH4)20, P2O6, 2HV2O6, 21 J^Mo 08+ 

)20, PaOe, 5V2O6, I8M0O3+45H2O 
)20, PO5, 5J4V2O5, lej^MoOs-h 

..4)20, P2O6, 7V2O6, 15M0O3+5OH2O 
All above compounds are sol ih H2O 
(Blum, J Am Chem Soc 1908, 30 1859 ) 
6(NH4)20, PaOfi, 7V2O6, 9M0O3+28H2O, 
H-33H O, and +37H2O 
Can be recryst from H2O (Hinsen, Dis^ 
sert 1904 ) 

4(NH4)20, P2O6, 4V2O6, IIM0O3+37H2O 
(Jacoby, Dissert 1900 ) 

6rNH4)20, PaOfi, 7V Ofi, IIM0O3+34H2O 
and-f43H20 (Hinsen, Dissert 1904 ) 
8(NH4)20, P2O5, 7V2O6, llMoO3-f-30H2O 
(Hinsen ) 

5(NH4)20, PsOfi, 4V20fi, I2M0O3+39H2O 
1 cc of solution m H2O contains 0 2624 g 
of hydrous salt Sp gr of solution at 18® = 
1 0932 (Lahrmann, Disslert 1904 ) 
6(NH4)20, P2O6, 4V2O6, I2M0O3+24H2O 
Nearly insol in cold H2O (Lahrmann ) 
7(NH4)20, P2O6, 6V2O5, 12M0O3+33H2O 
(Stamm, Dissert 1906 ) 

6(NH4)20, PsOfi, 4V2O., 13M0O3+37H2O 
1 cc of solution sat at 18° contains 0 1543 g 
hydrous salt and has sp gr = 1 0900 (Tog 
genburg, Dissert 1902 ) 

6(NH4)20, P2O6, 5V2O6, 13M0O3+29H2O 
1 cc solution sat at 18° contains 0 2533 g 
hydrous salt Sp gr = 1 0797 (Stamm, 
Dissert 1906) 


-h32H20 (Stamm ) 

4-34H20 Stamm ) 

6rNH4) O, P 2 O 6 , 4 V 2 O 6 , I 4 M 0 O 3 + 28 H 2 O 
Easily sol m H 2 O with decomp (Toggen- 
burg, Dissert 1902 ) 

8(NH4)20, P 2 O 6 , 4V20g. I 4 M 0 O 8 + 24 H 2 O 
Decomp by cold H 2 O (Lahrmann, Dissert 
1904) 

6(NH4)20, P 2 O 6 , SVaOe, 5 Mo 08-|'39H20 
1 cc of solution sat at 18® contains 0 2445 
g hydrous salt and has sp gr = 1 144 (Ja- 
coby, Dissert 1900 ) 

6(NH4)20, P 2 O 5 , 3 V 2 O 5 , 15 M 0 O 3 + 4 IH 2 O 
Extraordinarily easily sol m H 2 O (Ja- 
coby ) 

7(NH4)20, P 2 O 6 , 3 2 O 6 , 18Mo 03H~31H20 
(Schulz Dissert 1906 ) 

6(NH4)20, P 2 O 5 , 3 V 2 O 6 , I 8 M 0 O 3 + 4 OH 2 O 
(Schulz ) 

8(NH4)20, P 2 O 6 , 5 V 2 O , 73 M 0 O 8 + 26 H 2 O 
+ 33 H 2 O (Stamm, Dissert 1905 ) 

Ammomum banmn , 0 5(NH4)20, 

5 5BaO, P 2 O 6 , 6 V 2 O 6 , 8 Mo034 -38H20 
(Hmsen, Dissert 1904 ) 

2(NH4)50, 4BaO P 2 O 6 , 7 V 2 O 5 , 10 MoOsH- 
43 H 2 O SI sol mH20 Deoomp on heating 
(Toggenburg, Dissert 1902 ) 

(NH4)20, 5BaO, P 2 O 6 , 6 V 2 O 6 , I 2 M 0 O 3 + 
49 H 2 O Less sol pi H 2 O than NH 4 comp 
(Jacoby, Dissert 1900 ) 

2fNH4)20, 4BaO, PgOe, 4 V 2 O 6 , 13 M 0 O 3 + 
37 H 2 O Sol m much hot H 2 O with decomp 
(Toggenburg, Dissert 1902 ) 

2(KH4)20, 4BaO, P 2 O 6 , SVgOs, I 3 M 0 O 3 + 
46H 0 (Stamm, Dissert 1905 ) 

3 NH4)20, 4BaO, P 2 O 6 , SVzOs, 13 M 0 O 3 + 
4 OH 2 O (Stamm ) 

3(NH4)20, 3BaO, PaOs, 4 V 4 O 6 , I 4 M 0 O 3 + 
39 H 2 O ( Stamm ) 

2rNH4)20, 4BaO, PiOg, 3V Ob, 17 M 0 O 3 -I- 
46 H 2 O (Schulz, Dissert 1905 ) 

Ammonium potassiiun , (NH4) O, 6 K 2 O, 

P 2 O 6 , eVaOs, 10 M 0 O 3 + 38 H 2 O 
(Jacoby, Dissert 1900 ) 

(NH 4 ) 20 , 6 K 2 O, P 2 O 5 , 7 V 2 O 5 , llMoOa + 
25 H 2 O (Jacoby, Dissert ISO'^ ) 

(NHOiO, 5KA P 2 O 6 , OVOb, 12Mo()3 + 
46 H 2 O (Jacoby ) 

(NH4)20, 5 K 2 O, P2() ')V2()r, nM()()3 + 

+25H20,+29H20, + 3 OH 2 O SI sol in 
cold, more easily in hot H 2 O (Stamm, 
Dissert 1905 ) 

5 K 2 O, (NH4)20, P 2 O 5 , 4 V 2 O 6 , I 4 M 0 O 4 + 
31 0 (Stamm ) 

(NH4)20, 4KO, P 2 OB, IV O 5 K)Mo04 + 
36 H 2 O (Jacoby, Disscit 1900 ) 

(NH4)20, bKaO, P 2 O 6 , WaOft, 1 SMo() 3 + 
43H O (Schulz, Dissert 1906 ) 

5 (NH ) 20 , K 2 O, P 2 O 6 , 2 V 2 O , 2 OM 0 O 3 + 
52 H 2 O (Schulz ) 

Banum potassium , 2BaO, 2 K 2 O, P 2 O 6 , 

2 V 2 O 5 , 18 M 0 OS+ 47 H 2 O 
(Schulz, Dissert 1906 ) 
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Potassimn phosphovanadiomolybdate, 7K2O, 
P2O6, 7V2O5, 9M0O3+25H2O 
(Bjnsen, Dissert 1904 ) 

SKgO, P2O6, 2 V 20 fi, 2OM0O3+53H2O 

(Schidz, Dissert 1906 ) 

Phosphovanadiotungstic acid 

Ammonium phosphovanadiotungstate, 
10 (NH 4 ) 20 , 3P2O5, V2O6, 6OWO3+ 
6OH2O 

Nearly msol m cold, si sol m hot H2O 
Sol m (NH4)2HP04+Aq, and m NH4OH+ 

^ 5 (NH 4 ) 20 , P2O5, 3V2O6, 16 WOa+ 37 HjO 
Easily sol m H2O (Gibbs, Am Ch J 6 
391 ) 

13 (NH 4 ) 20 , 2P2O3, 8V2O6, 34WO3+86H2O 
Very sol in cold and hot H2O 

nsol in alcohol, ether, CS2, benzene and 
nitrobenzene (Rogers, J Am Chem Soc 
1903 , 26 299 ) 

Bar.um , 18 BaO, 3P2O6, 2V2O , 6OWO3 

+I44H2O 

Easily sol in hot H2O with decomp 
(Gibbs, Am Ch J 6 391 ) 

Potassium 3K2O, P2O6, V2O6, 7WO3+ 

IIH2O 
Sol in H 0 

8 K 0 , 3P2O6, 4V2O5, I8WO3+23H2O Sol 
in hot H2 ) with decomp into preceding salt 
(Gibbs, Am Ch J 6 391 ) 

Silver , 13 Ag 20 , 2P2O6, SVaOe, 33 W 08 + 

4IH2O 

Somewhat sol in H2O 
Completely sol in H2O contS-ining 1 few 
drops HNO3 (lU)geis, J \m Chem Soc 
1903 , 26 102 ) 

Phosphovanadiovanadicotungstic acid 

Barium phosphovanadiovanadicotungstate, 

I8B1O, ll^Or VO,, VO, bOWOad- 
15OH2O 

SI sol HI (old, ( isil> sol in hot If^O 
(Gibbs, Am Ch J 6 301 ) 

Phosphuretted hydrogen 
See Hydrogen phosphide 

Platibromonitrous acid 

Potassium platibromomtrite, K Pt(N02)4Bi2 
Rather si sol in H2O (Blomstr ind, J pi 
( 2 ) 3 214 ) 

Sol m about 40 pts ( old, ind 20 pts boil- 
ing H2O Insol m alcohol SI sol in KBr or 
KNOz+Ag (Vezes,A ch (6) 29 198 ) 
K2Pt(N02)3Br3 Sol in about 5 pts warm 
H2O with decomp (Vezes ) 


K2Pt(N02)2Br4 Sol in less than 5 pts 
H 2 O with decomp (V^zes ) 

Platichloroiutrous acid 

Potassium platichloromtnte, K2pt(N02)4Cl2 
Rather si sol inH20 (Blomstrand J pr 
(2) 3 214 ) 

Sol m 40 pts cold, and 20 pts boilmg H 2 O 
Insol m alcohol SI sol in KCl or KNO 2 -H 
Aq (Vezes,A ch (6; 29 183) 
K2pt(N02)8Cl8 Very sol mH20 (V^zes ) 
K2pt(N02)Cl#+H20 Sol m H 2 O with 
decomp (VIzes ) 

Platuodonitrous acid 

Potassium platiiodomtrite, K2Pt(N02)2l4 
SI sol m cold, more easily m hot H 2 O , de- 
comp bj boiling (V^ze , A ch (6) 29 
207) 

K2pt(N02)l6 As above (V^zes ) 

Platin- 

See also Pla mo-, plato-, p at-, and platos- 

Platmdiamine compounds 
See Chloro-, bromo-, hydroxylo-, lodo-, m- 
rato-, mtnto-, sulphato-, etc , platmdiamme 
compounds 

Platininamine carbonate, 

Pt(NH3)6(C08)2 

Ppt Sol in NaOH-hAq (Geddes, J pr 
(2) 26 257 ) 

— chlonde Pt(NH3)hCl4 
Sol m hot H 2 O (Gerdes ) 

chloroplatmate, Pt(NH3) CI 4 , PtCl 4 + 

2 H 2 O 

Very si sol m H 2 O (Gcides ) 

nitrate, Pt(NfTs)( (N()3)4 

h isily sol m 11 (), si sol in HNOs+Aq 
(Geieles) 

sulphate, Ft(NH 3 )f(S() 4 ) +H 0 

N( Illy iiibol m ICO (Gcrelos ) 

7’'etraplatinamine iodide, Pt 4 (NIl 3 )Hlift 
(Blomsti inel, B 16 1469 ) 

Odoplatmamme iodide, PtslNIfOnljs 
(Blomsti inel ) 

Platmic acid 

Barium platinate, basic (0, d), iPtO 

Inbol m HC HiO +A(i, e isily se)l m 
HCl+Aq (Rousse iii ) 
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Banum platinate, BaPtOs 
(Rousseau, C R 109 144 ) 

+H 2 O Insol in dll HNOsH-Aq, sol m 
warm HCl+Aq (Topsoe, B 3 464 ) 
4 - 4 H 2 O Very si sol in H 2 O, Ba02H2, or 
NaOH+Aq Easily sol in dil acids, except 
HC 2 H 3 O 2 , m which it IS msol m the cold, 
but decomp on heatmg (Topsoe, I c ) 
Composition is SBaPtOs, BaCb, PtCl 20 + 
41120 (?) (Johannsen, A 155 204 ) 


Platinitungstic acid 

Ammomum platimtungstate, 4 (NH 4 ) 20 , Pt 02 , 
IOWO 3 +I 2 H 2 O 

Sol m H 2 O (Gibbs, B 10 1384 ) 

Potassium platmitungstate, 4 K 2 O, Pt02, 
lOWOs-hQHaO 
Sol in H 2 O (Gibbs ) 


Calcium platmate chloride (?), 2Ca2Pt206Cl2 
+7H2O (?) 

^‘Herschers precipitate 
Easily sol m HCl+Aq, and in HNOs+Aq, 
if freshly pptd (Herschel ' 

Very sol in HNOa+Aq (Weiss and 
Dbberemer, A 14 252 ) 

Composition is CaPtOa PtChO, CaO+ 
7 H 2 O (?) (Johannsen, A 165 204 ) 

Potassium platmate 
Sol in H 2 O (Berzelius ) 

K 2 O, Pt02+te20 Very sol m H 2 O 
(Blond-el, A ch 1906, (8) 6 90 ) 

K 2 Pt(OH )6 Sol m H 2 O, msol in alcohol 
(BeUucci, Z anorg 1905, 44 173 ) 

Sodium platmate, Na20, 3Pt02+6H20 
Dll acids dissolve out Na20 and leave Pt02 
Sol m HNOa+Aq (Doberemer, Pogg 28 
180 ) 

NaaO, PtOz+SHjO Sol m H 2 O (Blon- 
del) 

Meiaplsitimc acid, 5Pt02, 5 H 2 O 
Insol, in H 2 O (Blondel, A ch 1905, (8) 
6 103) 

Sodium meiaplatmate, Na20, 6Pt02+9H20 
Insol in H 0 (Blondel ) 

Platimmolybdic acid, 4 H 2 O, PtOi, IOM 0 O 3 
(Gibbs ) 

Ammomum platimmolybdate, 

SM 0 O 3 , 2PtO,, 3(NH4)20 + 12H20 
4 M 0 O 3 , 2Pt0i,2(NH4)20 + 19H20 
Sol m hot H/) (Gibbs, Am Ch J 1895, 
17 S0-S2) 

Potassium platmimolybdate, 

bOMoOg, PtO,, lOK 0+40H,0 
So in hot H 2 O (Gibbs ) 

Silver platmimolybdate 

Sodium platmimolybdate, 4Na20, Pt02, 

10 M 0 OS+ 29 H 2 O 

Sol m H 2 O (Gibbs, Sill Am J (3) 14 
61) 


Sodium platmitungstate, 4Na20, Pt02, 

IOWOS+ 25 H 2 O 
Sol in H 2 O (Gibbs ) 

SNasO, 7WOs, 2Pt02+36H20 Sol m 
H 2 O (Gibbs ) 

Is double salt 3Na20, 7W03+2Na2Pt08 
(Rosenheim, B 24 2397 ) 

IOWO 3 , PtOa, 4Na20+23H20 
lOWOs, PtOa, 6Na20+28H20 
2 OWO 3 , PtOa, 9Na20+58H20 
SOWOs, 2Pt02, 15Na20+S9H20 
30WO8, PtOa, 12Na20+72H20 
All are sol m boihng H 2 O (Gibbs, Am 
Ch J 1895, 17 74-80 ) 

Platmo- 
See also Plato — 

Platmochlorophosphoric acid 
See Chloroplatmophosphonc acid 

Platmocyanhydnc acid, H 2 Pt(CN )4 
Deliquescent Very sol in H 2 O, alcohol, 
and ether 

Ammomum platmocyamde, (NH 4 ) 2 Pt(CN )4 
+ 3 H 2 O, 

Very sol in H 2 O 

+ 2 H 2 O Sol in 1 pt H 2 O, and still more 
easily in alcohol 
+H 2 O 

Ammomum hydroxylamine platmocyamde, 

NH4(NH40)Pt(CN)4+3HH20 
Sol m H 2 O (Scholz, M Ch 1 900 ) 

Ammomtun magnesium platmocyamde, 

(NH4)2Mg[Pt(CN)4]2+6H20 

Barium platmocyamde, BaPt(CN)4+4H20 
Sol in 33 pts HiO at 16®, and in much less 
at 100® Sol m alcohol 

Banum potassium platmocyamde, 

BaK2[Pt(CN)4]2 
Sol in H 2 O 

Banum rubidium platmocyamde, 

BaRb2[Pt(CN)4]2 
Sol in H 2 O 
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Cadauum platmocyanide, CdPtCCN)* 
117^376 “ NH 40 H+Aq (Martius, A 

CdPt(CN)4, 2 NH 3 +H 2 O (M ) 

Calcium platmocyamde, CaPt(CN)4+5H20 
Very sol in H 2 O 

Calcium potassium platmocyamde. 

CaK2[Pt(CN)4]2 

Sol inH20 

Cenum^ gatmocyamde, Ce 2 [Pt(ClSr) 4 ] 8 + 
Sol inH20 

Cobaltous platmocyamde ammoma, 
CoPt(CN)4, 2NH3 

Insol in H 2 O, but sol m hot NH 40 H+Aq 

Cupnc platmocyamde, CuPt(CN)4+a;H20 
Ppt 


Lanthanum platmocyamde, La2[Pt(CN)4]s 
-j- I8H2O 

Easily sol m H2O (Cleve ) 

Magnesium platmocyamde, MgPt(CN)4+ 
2H2O 

Solubihty m H2O 

100 g of the sat solution contam at 
96 4® 100® 

44 33 43 96 g MgPt(C]Sr)4 

(Buxhoevden, Z anorg 1897, 16 325 ) 

+4H2O 

Solubility m H 0 

100 g of the sat solution contam at 
42 2® 46 3® 48 7® 55® 

40 21 39 79 40 75 40 02 g MgPt(CN)4, 

58 1® 69® 77 8® 87 4® 

42 01 43 48 44 88 45 52 g MgPt(CN)4, 

90® 93® 

45 59 45 04g MgPt(CN)4 

(Buxhoevden ) 


Cupn^^atm^c^mde ammoma, CuPt(CN)4, 

CuPt(CN)4, 4NH3 Sol m H2O, alcohol, 
and ether 

Didymium platmocyamde, Di2[Pt(CN)4]3+ 
I8H2O 


Efflorescent in dry air 
(Cleve ) 


Sol in H2O 


Dysprosium platmocyamde, Dy2[Pt(CN)4]3+ 
2IH2O 

Easily sol in H2O (Jantsch, B 1911, 44 
1277) 


-h7H20 Sol m 34 pts H2O at 16® 
Eaaly sol m alcohol and ether 
Solubihty m H2O 

100 g of the sat solution contam at 
— 4 : 12® +0 5® 5 5® 18 0® 

24 9 26 33 28 07 31 23 g MgPt(CN)4, 

36 6® 45 0® 46 2® 

38 36 41 32 41 96 g jMgPt(CN)4 
(Buxhoevden ) 

Magnesium potassium platmocyamde, 
MgKo[Pt(CN)4l2+7H O 
Sol in H2O 


Erbium platmocyamde, Er2[Pt(C]Sr4)]3+ 
2IH2O 

Sol inHiO (Cleve) 

Gadolimum platmocyamde, 

2Gd(CN)8, 3Pt(CN)2+18H20 
Sol in H 2 O, decomp in the air (Bene- 
dicks, Z anorg 1900, 22 405 ) 

Glucmum platmocyamde, GlPt(CN)4 
(Toczynski, Dissert 1871 ) 

Hydroxylamme platmocyamde, 

(NH40)2Pt(CN)4+2H20 
Deliquescent Very sol in H 2 O (Scholz ) 


Mercunc platmocyamde, HgPt(CN)4 
Ppt 

Mercuric platmocyamde mtrate, 5HgPt(CIS)4 
Hg(NO3)2 + 10H 0 
Ppt 

Nickel platmocyamde ammoma, N’iPt('CN’)4, 
2NH3+H2O 

Potassium platmocyamde, K Pt('C^)4+ 
3H2O 

Extremely efflorescent SI sol in cold, 
I easily m hot H 2 O (V illm, B 19 9o0 ) 

Sol in alcohol and ether 


Hydroxylamme hthium platmocyamde, 
(NH40)LiPt(CN)4+3HoO 

Sol m H 2 O 


Potassium sodium platmocyamde, K Pt(CN) 
Na2Pt(CN)4+6HoO 
Sol m H 2 O (Willm, B 19 950 ) 


Indium platmocyamde, 

In2[Pt(CN)4]8+2H20 

Hydroscopic, sol m H2O (Renz, B 1901, 
34 2765 ) 


Praseodimiiun platmocyamde, 

2Pr(CN)8, 3Pt(CN)2 

Sol m H2O (Von Scheele, Z anorg 1898, 
18 355) 



PLATINOCYAOTDE, SAMARIUM 


7C0 


Samantim platmocyamde, Sm 2 [Pt(CN 4 )]s 
+I 8 H 2 O 

Sol mH 20 (Cleve) 

Scandixmi platmocyamde, Sc 2 [Pt(CN) 4]8 
+211120 

Sol in H 2 O and msol in alcohol, when 
boiled in alcohol it is dehydrated (Crookes, 
Phil Trans 1910, 210 A, 368 ) 

+ 2 IH 2 O (Orlow, Ch Z 1912, 36 1407 ) 

Silver platmocyamde, Ag 2 Pt(CN )4 
Insol in H 2 O Sol m NH 40 H+Aq 

Silver platmocyamde ammoma, Ag 2 Pt(CN) 4 , 
2 NHs 

Insol in H 2 O Sol in NH 40 H+Aq 

Silver platmocyamde bromide 
See Bromoplatmocyamde, silver 

Silver platmocyamde chlonde 
See Chloroplatmocyamde, silver 

Silver platmocyamde iodide 
See lodplatmocyamde, silver 

Soditim platmocyamde, Na2Pt(CN)4+3H20 
Easily sol in H 2 O (Willm, Z anorg 4 
298) 

Sol in alcohol 

Strontmm platmocyamde, SrPt(CN)4+5H20 
Sol mHsO 

Thallous platmocyamde, Tl 2 Pt(CN )4 

Nearly msol in cold, si sol in hot H 2 O 
(Friswell, Chem Soc 24 461 ) 

Thallous platmocyamde carbonate, 

2Tl2Pt(CN)4, TI 2 CO 8 
Nearly msol in cold H 2 O (F ) 

Thorium platmocyamde, Th[Pt(CN) 4 ] 2 + 

I 6 H 2 O 

Somewhat difficultly sol in cold, easily in 
hot H 2 O (Cleve, Sv V A H Bih 2 No 6 ) 

TJranyl platmocyamde, (U O 2 ) Pt (CN) 4 +a;H 20 
Sol in H 2 O (Lew, Chem Soc 1908, 93 
1459) 

Ytterbium platmocyamde, 2 Yb(CN) 3 , 
3Pt(CN)2+18H20 

Easily sol m H 2 O (Cleve, Z anorg 1902, 
32 139) 

Yttrium platmocyamde, Y 2 lPt(CN) 4 ] 8 + 
2 IH 2 O 

Easily sol m H 2 O Insol m absolute 
alcohol (Cleve and Hoglund ) 


Zmc platmocyamde ammoma, ZnPt(CN) 4 , 
2 NH 8 +H.O 

Platmomtrous acid 

See Platomtrous acid 

Platmog^micyanhydnc acid, HPt(CN)4 

Sol m H 2 O (Levy, Chem Soc 1912, 101 
1093) 

Platmoselenocyanhydnc acid 

Potassium platmoselenocyamde, 

•K2Pt (l^CN ) 6 

Sol in H 2 O and alcohol (Clarke and Dud- 
ley, B 1878, 11 1325 ) 

Platmoselenostanmc acid 

See under Selenostannate, platmum 

i 

Platmososulphocyanhydnc acid, 

H2Pt(SCN)4 

Known only in aqueous solution 

Potassium platmososulphocyamde, 

K2Pt(SCN)4 

Permanent Sol m 25 pts HoO at 15°, 
and more readily at higher temp Very sol 
m warm alcohol 

Silver , Ag2Pt(SCN)4 

Insol in H 2 O Sol in KSCN+Aq, and 
partly sol in NH 40 H+Aq 

Platmosulphocyanhydnc acid, 

H2Pt(SCN)6 

Known only in aqueous, and ilcoholic solu- 
tions 

Ammomum platmosulphocyamde, 

(NH4)2Pt(bCN)6 
Sol in H 2 O and alcohol 

Barium , BaPt(bCN), 

Sol in H 2 O and alcohol 

Ferrous , I ePt(bCN)fi 

Insol in HiO or alcohol Not att ickcd by 
dll H 2 SO 4 , HCl, orHN() 8 + 

Lead , PbPt(bCN)e 

SI sol in cold, decomp by hot H O bol 
in alcohol 

PbPt(SCN) 6 , PbO Insol m H () or alco- 
hol Sol in acetic or nitric acids 

Mercurous , Hg 2 Pt(SCN)r 

Ppt Insol inH 20 
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Potassium platmosulphocyamde, 

K2Pt(&CN)6 

Sol m 12 pts H2O at 60° Much more 
easily in boiling H2O, and still more easily m 
hot alcohol 

4'2HoO (Miolati and Bellucci, Gazz 
Ch It 1900, 30 , II 592 ) 

Silver , Ag2Pt(SCN)e 

Insol in H2O or K2Pt(SCN)6+Aq Sol 
in cold NH40H-1-Aq and in KCNS+Aq 

Sodium , Na Pt(SCN)6 

Sol in H2O and alcohol 

Platmosiilphostaniiic acid 

See under Sulphostannate, platmum 

Platmosulphurous acid 
See Platosulphurous acid 

Platmum, Pt 

Not attacked by H2O, H2SO4, HCl, or 
HNOs+Aq Slowly sol in aqua regia, or a 
mixture of HBr and HNO3, but much less 
easily than Au 

Precipitated Pt is remarkably sol m 
HCl-j-Aq m presence of air (Wilm, B 1881, 

14 636) 

Pure Pt foil IS attacked by fummg HCl 
imder influence of light, but not m the dark 
(Berthelot, C R 1904, 138 1297 ) 

Dll HCl+Aq dissolves 10-15% Pt from 
active Pt black (Wohler, B 1903, 36 3482 ) 
Cone HNO3 oxidizes Pt black, Pt sponge, 
less easily, sheet Pt, slightly (Wohler, 
Dissert 1901 ) 

Pt m presence of Hg is more or less sol 
in cone HNO3 (Tarugi, Gazz ch it 1903, 
33,11 171) 

Pt vessels are attacked by evaporatmg 
HNO3 therein (Jaunek and Meyer, Z 
anorg 1913, 83 71 ) 
bl sol m roiH H2b()4 (ont lining small 
amounts (f rutiogin oxidts (bcluuni- 
Kostner C R 86 10S2 } 

Pt black, pptd by formic acid, is easily 
sol in boiling 11 864 (Dcvillc and Stas, 
Pans, 1878 ) 

Thin sheet Pt is attacked by boiling H2SO4 
containing K2b04, 1 sq cm loses 0 01 g 
in 1 hour and velocity of the leaction is not 
accelerated by addition of HNO3 Pt black 

15 completely dissolved under the above con- 
ditions m 50 hours (DeRpine, C R 1905, 
141 1013) 

Further data on solubility of Pt in H2SO4 
are given by Del6pine (C R 1906, 142 
631 ) 

95% H2SO4 dissolves 0 04 g Pt from com- 
mercial Pt at 250-260° in 28 hours (Con- 
ro3^ J Soc Chem Ind 1903, 22 465 ) 
oee also Quenessen (Bull Soc 1906, 
(3) 36 620) 


0 0038 g IS dissolved by 10 cc of boding 
H2SO4 (McCoy, Eighth Inter Cong App 
Chem 1912 2) 

HCI-I-HNO3, so long as they are sufficiently 
dll or the temperature is so low that they 
cannot react on each other, have no action on 
Pt Addition of Cl does not brmg about re- 
action, but a few drops of KNO 2 or N203-1-Aq 
bring about an immediate reaction (MiUon ) 
Slowly sol in HI-|-Aq (DeviUe, C R 42 
896) 

Cone H3PO4 attacks Pt when heated m 
presence of air, but not m its absence (HUtt- 
ner, Z anorg 1908, 69 216 ) 

H dissolves easdy m most acids when they 
contain H2O2 (Fairley, B 1875^ 8 1600 ) 
Slowly sol in boihng FeCls+Aq (Samt- 
Pierre, C R 64 1077 ) 

FeCls m acid solution is without influence 
on Pt (Mane, C R 1908, 146 476 ) 

Pt IS completely insol m KCN+Aq 
(Rossler, Z Chem 1866 175 ) 

Pt IS attacked by boihng cone KCN +Aq 
(DeviUe and Debray, C R 82 241 ) 
Solubdity of Pt m 10% RCN+Aq is very 
small at ord temp (1 4 mg m 8 days) but 
IS considerably greater ip boihng cone KCN 
-j-Aq (71 5 mg m 5 hours) (Glaser, Z 
Elektrochem 1903, 9 15 ) 

Pt fod IS dissolved m boihng KCN+Aq 
(0 030 g for 1 cc in 1 hour) Insol m cold 
KCN-l-Aq (Brochet and Petit, C R 1904, 
C R 138 1255) 

Sol in RbCUI+Aq (Erdmann, Arch 
Phaim 1894, 232 30 ) 

Insol m liquid NH3 (Goie, Am Ch J 
1898, 20 828 ) 


Platmum ammonium compounds 

Data published since the first edition of this 
work have not been included m this edition 
See — 

Platosamine comps , Pt<^H3 R 


Plato If h amine comps , 
p, .NH4 NH3 R 

’PlaXoiKOKodtamme comps , 

p, .NIL NIL R 
R 

Platof^famme comps ISHs R 

Platososf A///amine comps , 


Diplatof/iamme comps , 
Pt— NlDNlIa R 


Pt— NH3 Nil, R 
Bromoplatmamme comps , 

Hr Pt^NHsR 
Bi2lt<NH3R 

Chloroplatinamme comps , 

pj-^NH^R 

Cl2pt<NH3R 
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PLATINUM ANTIMONIDE 


CMorc>m 1 xatoplatmamme comps , 
Cl(NO,)Pt<N|| 

lodoplatmamme comps , 

Hy droxyloplatin amine comps , 
(OH).Pt<NHa| 

Nitratoplatmamme comps , 
(NO,).Pt<NHaR 

Sulphatoplatmamme comps , 

SO‘Pt<NH:E 

Bromoplatmsew^^d^amme comps , 
BraPtNHs NH 3 R 

BromomtntoplatmseTntdiamme comps , 
Br2(N02)PtNH3 NHs R 

C]iloroplatmse??^^<i^amme comps , 
ClgPtNHs NHs R 

Clilorohydroxylomtntosemtdiamme comps , 
Cl(0H)(N02)PtNH3 NHs R 

Cliloromtntoplatms 6 ?n 2 ^ 2 amme comps , 
Cl2(N02)PtNH8 NHs R 
lodoplatmsemlc2^amme comps , 

IsPtNHs NHs R 

Hydroxylosemidtamme comps , 
(OH)3PtNH3 NHs R 
Bromoplatmmonodtamme comps , 

B^omohydroxyloplatmmowo(i^amme comps 
"Pf ^NHs NHs R 

Chloroplatmmonodiamme comps , 
p, p. .NH 3 NH 3 R 

Iodomtratoplatm7nor^o^^amme comps , 
Trisro ^NHs NHs R 

Hydroxyloplatm?7^o7>od^amme comps , 

Bromoplatuld^amme comps , 
p, .NHs NHsR 

Bromocarbonatoplatmd^amme comps , 
^J»>[Pt(NH,)R]2 

B^omocllloroplatmc^^a^lme comps , 
BrClPt(NH3)4R2 

Bromohydroxyloplatm<i 2 amme comps , 
Br(OH)Pt(NHs)4R2 

Bromomtratoplatm^iiainme comps , 
Br(N03)Pt(NHs)4R2 

Bromosulphatoplatmdtanune comps , 
Br2(S04)[Pt(NH8)4R2]2 

Carbollatochloroplatmd^amme comps , 
(C03)Cl2[Pt(NH3)4R2l2 

Carbonatomtratoplatmdzamme comps , 
(COs)(NOs)2lPt(NH3)4R2]2 


Cbloroplatmdiamme comps , 

Cl2Pt(NHs)4R2 

Chlorobydroxyloplatmdzamme comps , 
C1(0H)(NH3)4R2 
Cll^o^olodoplatlnd^a 2 nme comps , 
ClIPt(NHs)4R2 

Cbloromtratoplatmd^amme comps , 
Cl(N08)Pt(NH3)4R2 
Hydroxyloplatmd^amme comps , 
(OH)2Pfc(NH8)4R2 
Hydroxylomtratoc^zamme comps , 
(0H)(N03)Pt(NHs)4R2 
Hyd^oxylosulpbatod^amme comps , 
(0H)2S04[Pt(NH8)4R2]2 
lodoplatmrftamme comps , l 2 Pt(NH 3 ) 4 R 2 
lodomtritoplatmdtamme comps , 
I(N02)Pt(NHs)4R2 
Nitratoplatmd^amme comps , 
(N08)2Pt(NH8)4R2 
Nlt^toplatmd^amme comps , 
(N02)2Pt(NHs)4R2 
Stilpbatoplatmd 2 amme comps , 
(S 04 )Pt(NHs) 4 R 2 
lodod^platmamme comps , 

T -pj. ^NHs R 
^ V^NHsR 

T J>.^NH3R 

Bromod^platmd^amme comps , 

Br— Pt<NH3 NHs R 
p^U<^NH3 NHsR 
B^Pt<NH,NH,R 

Hydroxylodiplatmdiamme comps , 
(OH52Pt2(NH3)8R4 
Iodoc?^platmd^amme comps , 
l2Pt2(NH3)8R4 

Nltratod^platmdlamme comps , 
(N08)2Pt2(NH8)8R4 
Platm^namme comps , 
p p, .NHs NH 3 NHsR 
K2Bt<NH3 NH 3 NHsR 

Te^raplatmamine comps , Pt 4 (NH 3 ) 8 Rio 
Ocioplatmamine comps , Pt 8 (NH 3 )ioRi 8 

Platmum antimomde, PtSb 2 
(Christofle, 1863 ) 

Platmum arsemde, Pt 3 As 2 
(Tivoli, Gazz ch it 14 487 ) 

PtAs 2 Mm Sperryhte SI attacked by 
aqua regia (Wells, Sill Am J ( 3 ) 37 67 ) 

Platmum arsemc hydroxide (?), PtAsOH 
Insol m, and slowly decomp by H 2 O and 
alcohol Easily decomp by HCl+Aq, not 
attacked by HNOs+Aq Sol in aqua regia, 
not attacked by cold cone H 2 SO 4 , but de- 
comp on heatmg (Tivoh, Gazz ch it 14 
487 ) 


PLATINOUS CHLORIDE CARBONYL 
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Platmum potassium azomude 
Ppfc Explodes violently even m aq solu- 
tion (Curtius, J pr 1898, ( 2 ) 68 304 ) 

Platinum bonde, Pt 2 B 2 
Very slowly sol in aqua regia fMartius, 
A 109 79 ) 

Platmous bromide, PtBr 2 
Insol m H 2 O Sol in HBr-|-Aq SI sol 
m KBr+Aq (Topsoe, J B 1868 274 ) 

Platimc bromide, PtBr 4 
Not deliquescent, sol in H 2 O (Mever 
and Ztiblin, B 13 404 ) 

SI sol m H 2 O 100 g PtBr 4 -|-Aq sat at 
20° contain 0 41 g PtBr 4 (Halberstadt, B 
17 2962 ) 

Easily sol inHBr+Aq,sl sol inHC 2 H 802 
+Aq Sol in considerable amount m K or 
NH 4 oxalate H-Aq 

Very si sol in alcohol or ether, also m 
glycerine (Halberstadt ) 

Platimc hydrogen bromide 
See Bromoplatimc acid 

Platmous bromide carbonyl 
See Carbonyl platmous bromide 

Platimc bromide wzth MBr 
See Bromoplatmate, M 

Platmmn carbide, PtC 2 
Hot aqua regia dissolves out nearly all the 
Pt (Zeise, J pr 20 209 ) 

Platmum carbon dzsulphide, PtCS 2 
See Platmum sulphocarbide 

Platmum monochlonde, PtCl+a;H 20 
Easily sol m HCl, mod sol m hot dil 
H 2 SO 4 without decomp (Sonstadt, Proc 
Chem Soc 1898, 14 179 ) 

Platmous chloride, PtCL 

Insol in H 2 O, cone H 2 SO 4 , or HNO 3 Sol 
in hot HCl+Aq with exclusion of air (Bci 
zelius ) 

Insol in alcohol 01 ether, sol m NH 4 OH+ 
Aq (Raewsky, A ch (3) 22 280 ) Sol in 
aqua regia with formation of PtCL 

Insol in cold cone KI+Aq, but sol when 
heated (Lassaigne, A ch ( 2 ) 61 117 ) 

SI sol in liquid JSFH3 (Gore, Am Ch J 
1898, 20 828 ) 

Insol in acetone (Iidmann, C C 1899, 
II 1014 ) 

Platmum ^rzchlonde, PtCls 

SI sol in cold, more sol m hot H 2 O 
Partially hydrolyzed by boiling with H 2 O 


Insol in cold cone HCl Sol in hot cone 
HCl with decomp 

Sol in KI+Aq (Wbhler, B 1909, 42 
3961) 

Platimc chlonde, PtCL 
Not dehquescent Very sol in H 2 O (Pul- 
hnger, Chem Soc 61 ^0 ) 

Sp gr of aqueous solutiion contairung 
5 10 15 20 25 %PtCl4, 

1 046 1 097 1 153 1 214 1 285 

30 35 40 45 50 % PtCL 

1 362 1 450 1 546 1 666 1 785 

(Precht, Z anal 18 512 ) 

Insol in cone H 2 SO 4 (Dumas ) 

SI sol in hquid NHa (Gore, Am Ch J 
1898, 20 828 ) 

Sol in alcohol and ether, sol in anhydrous 
acetone fZeise, A 33 34 ) 

Insol in ether (Willstatter, B 1903, 36 
1830) 

SI sol m methvl acetate (Naumann, B 
1909, 42 3790 ) 

Sol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4328 ) 

+H 2 O Sol m H 2 O (Gutbier and Hem- 
nch, Z anorg 1913, 81 378 ) 

-I- 4 H 2 O Sol in H 2 O (Pigeon, C R 
1891, 112 792 ) 

-I- 5 H 2 O Not deliquescent SolinH20or 
HCl+Aq 

Composition is probably H 2 PtCl 40 + 4 H 20 
(Norton, J pr 110 469 ) 

+ 7 H 2 O Sol in H 2 O (Pigeon ) 

+ 8 H 2 O (Blondel, A Ch 1905, ( 8 ) 6 
98) 

Platimc thallium chlonde, Tl 3 Pt 2 Cl 8 H 604 
Ppt , insol in H 2 O (Miolati, Z anorg 
1900,22 460) 

Platmous hydrogen chlonde 
See Chloroplatmous acid 

Platimc hydrogen chlonde 
See Chloroplatmic acid 

Platmous chloride wi/h MCI 
S(e Chloroplatinite, M 

Platimc chlonde wilh MCI 
See Chloioplatinate, M 

Platmous phosphorus chloride 
See Phosphorus platmous chlonde 

Platimc phosphorus chloride 
See Phosphorus platimc chloride 

Platmous chlonde carbonyl 
See Carbonyl platmous chloride 
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PLATINUM CHLORIDE HYDROXYLAMINE 


Platmtim chloride hydroxylamme, 

Pt(NH20H)2Cl2 

Ppt Sol in alcohol and in ether De- 
comp m aq solution 

Pt(NH20H)4Cl2 Sol in H 2 O (Uhlen^ 
huth, A 1900,311 124) 

Platmous chlonde sulphocarbamide, 

PtCla, 4CS(NH2)2 

SI sol m H 2 O, very sol in hot H 2 O, 
decomp si on boihng (Kurnakow, J pr 
1894, (2) 60 483 ) 

Platmum chloroiodide, PtCLL 
Very dehquescent (Kammerer, A 148 
329 ) 

PtClIs Insol in H 2 O SI sol in alcohol 
Sol m KOH+Aq, from which it is pptd by 
H 2 SO 4 (Mather, Sill Am J 27 257 ) 

Platunim chloromtride, PtNCl 
(Alexander, C C 1887 1254 ) 

Platmous cyamde with MCN 
See Platmocyamde, M 

Platmous fluoride, PtF 2 <''^) 

Insol in HoO (Moissan, A ch (6)^24 
287 ) 

Platimc fluonde, Ptp 4 
Dehquescent Sol in H 2 O with immediate 
decomp into Pt 04 H 4 and HP (Moissan, C 
R 109 807) 

Platmous hydroxide, Pt02H2 

Sol in HCl, HBr, and HaSOg+Aa, but 
not in other oxygen acids Decomp by 
boihng KOH+Aq (Thomsen, J pr (2) 16 
344 ) 

When freshly pptd, is msol m dil HNO 3 
and H 2 SO 4 , and m HC 2 H 3 O 2 , sol m cone 
HNO 3 and H 2 SO 4 Very sol m H 2 SO 8 and 
HCl After drying, is msol in cone IINO 3 
and H 2 SO 4 (Wohler, Z anorg 1904, 40 
424) 

Platmic hydroxide, Pt(OH )4 

Easily sol in dil acids and in NaOHH-Aq 
(Topsoe, J B 1870 386 ) 

Nearly msol m acetic acid (Dobereiner ) 
Insol m all acids except cone HCl and 
aqua regia ^Wohler, Z anorg 1904, 40 
438 ) 

+H 2 O Ppt (Prost, Bull Soc (2)44 256 ) 
Insol in 2N-H2SO4 and dil HNOs+Aq, 
mod sol m cone HNO3, H2SO4, 2N-HC1 and 
NaOHH-Aq (Wohler ) 

H-2H20 Easily sol m dil acids, even 
acetic acid, and m NaOH+Aq (Topsoe) 
Insol m acetic acid, si sol in 2 N-H 2 SO 4 
and HNO 3 , easily sol m HCl, and NaOH+ 
Aq (Wohler ) 


Platmoplatmic hydroxide, Pt 304 , 9 H 2 O 
Ppt (Prost, Bull Soc (2) 46 156) 
PtsOii, IIH 2 O Ppt (Prost) 

Platmum hydroxylamme comps 

See — 

Platod^oxamme comps , Pt(NH 30 ) 4 R 2 
Platosoxamine comps , Pt(NH 30 ) 2 R 2 
Platosoxaxmne-amme comps , 
Pt(NH30)3NH3R2 

Platmous iodide, PtL 
Insol m H 2 O, acids, or alcohol (Lassaigne, 
A ch (2) 61 113 ) 

Difficultly sol m Na 2 S 03 +Aq (Topsoe) 
Gradually decomp by hot HI+Aq of 1 038 
sp gr , also by hot KI+Aq, Ptl 4 being dis- 
solved out and Pt left behind Not attacked 
by cone H2SO4, HCl, or HNOs+Aq, but 
gradually decomp by KOH or NaOH+Aq 
(Lassaigne ) 

Insol m acetone (Eidmann, C C 1889, 
II 1014) 

Platimc iodide, PtL 

Insol in H2O Sol in NaOH or Na2C03+ 
Aq, H2SO3, or Na2S08-fAq Sol in HI+Aq 
or alkah iodides +Aq Sol in alcohol, with 
partial decomp Not attacked by acids 
(Lassaigne, A ch (2) 61 122 ) 

Very sol in liquid NH 3 (Gore, Am Ch J 
1898, 20 828) 

Sol in alcohol (Belluci, C C 1902, I 
626) 

Platimc iodide with MI 
See lodoplatmate, M 

Platmum mtnde chlonde, PtNCl 
See Platmum chloromtride 

Platmous oxide, PtO 

Sol in H 2 S 03 +Aq Insol in other acids 
(Dobereiner, Pogg 28 183 ) 

Sol m cone H 2 SO 4 , easily in cone HCIH- 
Aq (Storer’s Diet ) 

Very si sol in HCl+Aq SI sol in aqua 
regia (Wohler, B 1903, 36 3482 ) 

Platimc oxide, Pt 02 

Insol in acids, even aqua regia (Wohler, 
Dissert, 1901 ) 

Platinum inoxide, PtO^ 

Unattacked by dil H 2 b 04 , HNO 3 or au tic 
acid Sol with decomp in dil and cone HCl, 
cone H2SO4 or cone HNO 3 (Wohler, B 
1909,42 3329) 

Platmum sesgiaoxide, Pt 203 - 4 - 2 ;H 20 

Insol in dll sol in cone H 2 SO 4 SI sol in 
hot dll HNO 3 Sol m HCl Sol in cone 
alkali hydroxides -hAq (Wohler, B 1909, 42 
3984) 
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+ 2 H 2 O Insol in HNO3 and H 2 SO 4 
Insol m alkalies +Aq, also cold dil HC14-Aq 
Sol in aqua regia (Dudley, Am Ch J 
1902, 28 66) 

+ 5 H 2 O (DeMpme, Bull Soc 1910, (4) 
7 103) 


Platinoplatinic oxide, Pt804 
Not attacked by long boilmg with HCl, 
HNOs, or aqua regia (Jorgensen, J pr (2) 
16 344) 

Does not exist (Wohler, Z anorg 1904, 
40 450) 


Platmum oxychlonde, 3PtO, PtCL (^) 

Sol m HCl, and m KOH+Aq (Kane, 
Phil Trans 1842 298 ) 

PtCl2(0H)2 = H2PtCl202 (Jorgensen, J 
pr (2) 16 345 ) 

6Pt02, 2 HCI+ 9 H 2 O Insol m cold H 2 O, 
decomp on boihng Slowly sol m HCl 
(Blondel, A ch, 1905, (8) 6 100 ) 


Platmum oxysulphide, PtOS 
See Platmum sulphydroxide 

Platmum phosphide, PtP 2 
Insol in HCl-f-Aq Sol in aqua regia 
(Schrotter, W A B 1849 303 ) 

PtP 2 H 2 Insol m H 2 O, and HCl+Aq 
(Cavazzi, Gazz ch it 13 324 ) 

PtP Insol in aqua legia (Clark and 
Joshn ) 

Pt 2 P Sol m aqua regia (Clark and 
Joshn ) 

PtaPs Partially sol in aqua regia (Clark 
and Joshn, C N 48 385 ) 

Attacked veiy slowly by aqua regia 
Rapidly sol m molten alkalies (Gi anger, 
C N 1898, 77 229 ) 

Completely sol m aqua regia if the action 
sufficiently prolonged, though with difficulty 
(Granger, C R 1895, 123 1285 ) 

Platmum fi?^selenlde, PtScj 
As PtS 2 ('Minozzi, Chem Soc 1909, 96 
(2) 899 ) 

Platmum /nselenide, PtS(, 

SI attacked by hot cone HNO3, not at- 
tacked by cold cone HCl-fAq, slowly sol 
in aqua regia and CL+Aq, insol ip CS 2 

Platmum silicide, Pt 2 Si 

Sol in hot aqua legii (Vigouroux, C R 
1896, 123 117 ) 

Pt 8 Si 2 (Colson, C R 94 27 ) 

Pt 4 Si 3 Slowly decomp by aqua regia 
(Guyard, Bull Soc (2) 26 511 ) 

PtSi Insol in HNOs, H2SO4, HF, and HCl 
Completely sol in aqua regia (Lebeau and 
Novitzky, C R 1907, 146 241 ) 


Platmum sulphydroxide, PtOS-l-H 20 = 
PtS(OH )2 

Decomp easily mto — 

Pt,SjO,Hj=|*|o 3 H=PtOS+)^HjO HjO 

cannot be removed without decompesmg the 
compound (v Meyer, J pr (2) 16 1 ) 

Platmous sulphide, PtS 
Not attacked by boilmg acids, aqua regia, 
or KOH-f Aq (Bdttger, J pr 2 274 ) 

Sol m large excess of (NH 4 ) 2 S- 1 -Aq 

Platmoplatmic sulphide, Pt 2 S 3 
Not attacked by HCl or HNOs+Aq, and 
only slowly by aqua regia (Schneider, Pogg 
138 607) 

Platmic sulphide, PtSs 
Anhydrous Aqua rema attacks si , other 
acids not at all (Davy ) 

Hydrated Insol m HCl+Aq, si sol m 
boihng HNOs+Aq Sol n aqua regia 
(Fresemus ) Sol m alkah sulphides, hydrates 
and carbonates +Aq (Berzelius ) Very si 
sol m (NH 4 ) 2 S+Aq (Claus ) 

Insol in NH 4 CI, or NH 4 N 03 +Aq 
1 pt PtCL m 100 pts H 0+25 pts HCl is 
not pptd by H 2 S (Remsch ) 

Difficultly sol in alkali sulphydroxides+ 
Aq, but more easily in presence of SnS, 
Sb 2 S 3 , AS2S3, or SnS 2 (Ribau, C R 86 
283 ) 

Platmum sulphide, PtsSe, or Te^raplatmum 
sulphoplatmate, 4PtS, PtS 2 
Decomp on moist air, but not attacked by 
acids (Schneider, J pr (2) 7 214 ) 

Platmum sulphides with M 2 S 
See Sulphoplatmate, M 

Platmum sulphocarbide, PtC 2 S 2 
Not attacked by hot HCl, HNOs+Aq, 
slightly by aqua regia (Schutzenberger, 
C R 111 391) 

Platmum tellunde, Pt 1 0 

Decomp by fused oxidizing agents, slowl> 
sol in cone HNO3 (Roesslei, Z anorg 
1897 16 407 ) 

Platmum (/itelluride, Pt 1 c 2 

Insol in boiling cone KOH+Aq, slowly 
sol in boiling cone HNOj, decomp by fused 
oxidizing agents (Roesslei ) 

Plato- 

See also Platmo- 
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PLATOAMIDOSULPHONIC ACID 


Platoanudostilphomc acid 

Potassium platoamidosulphoiiate, 
K2Pt(NH2S0s)4+2H20 
Very si sol in cold H2O, sol m 10 pts 
boiling H2O (Ramberg and St Kahlen- 
berg, B 1912,46 1614 ) 

Sodiiam , Na2(Pt(NH2S02)4+4H:20 

Very sol m H2O (Ramberg and St 
Kahlenberg ) 

Platodtamme bromide, Pt[(NH8)2Br]2+ 
3H2O 

Easily sol inH 20 (Cleve ) 

carbonate, Pt(N2H6)2C08-f-H20 

Sol m H2O (Peyrone, A 61 14 ) 
Pt(N 2 H 6 C 08 H )2 SI sol m, but decomp 
by boiling with H2O into — 

sesgmcarbonate 

More sol than precedmg salt (Reiset, C 
R 11 711 ) 

chlonde, Pt[(NH8)2Cl]2+H20 

'^Reiset’s first chloride” Sol in 4 pts 
H2O at 16 5 ®, and in less hot H2O Insol in 
alcohol or ether (Reiset, A ch ( 3 ) 11 419 ) 
As sol m KH4CH-Aq as in H2O, msol in 
absolute alcohol, si sol m dil alcohol, very 
sol in dll HCl-fAq (Peyrone, A ch ( 3 ) 12 


cuprous chlonde, Pt(NH3)4Cl2, CU2CI2 

Sol in H2O. and pptd from H2O solution 
by alcohol (Buckton ) 

cupnc chlonde, Pt(NH3)4Cl2, CuCh 

SI sol in cold, decomp by hot H2O into 
Pt(NHs) 4 Cl 2 , CU2CI2 (Buckton, Chem Soc 
6 218 ) 

Nearly msol m H2O, easily sol in warm 
HCl+Aq, msol in alcohol (Millon and 
Commaille, C R 67 822 ) 

Millon and Commaille’s salt is 
Cu(NH 3 ) 4 Cl 2 , PtCh, cuprammomum chloro- 
platinite 

lead chlonde, Pt(NH3)4Cl2, PbCb 

Sol m hot, much less m cold H2O Insol 
m HCl+Aq or alcohol (Buckton, Chem 
Soc 6 213 ) 

mercuric chlonde, Pt(NH3)4Cl2, HgCh 

Easily sol in hot H2O, much less m cold 
Insol in HCl+Aq (Buckton ) 

zmc chlonde, Pt(NH 3 ) 4 Cl 2 , ZnCla 

Easily sol in hot H2O Insol in alcohol 
(Buckton ) 


Platod^almne chloroplatmate, Pt(NHs)4Cl2, 
PtCl 4 

Ppt Insol m H2O (Cossa, Gazz ch it 
17 1 ) 

chloroplatimte, Pt(NH3)4Cl2, PtCh 

(Magnus^ green salt ) Insol m, and not de- 
comp by H2O, HCl+Aq, or alcohol (Mag- 
nus ) 

Slowly sol m boihng NH40H+Aq and m 
cone NH4 salts +Aq (Reiset, A ch ( 3 ) 11 
427 ) 

Almost as sol m (NH4)2C03+Aq as m 
NH40H+Aq Sol m hot PtCh+Aq (Rei- 
set ) 

Not decomp by boihng KOH, dil HCl, or 
H2S04+Aq, but easily by HNOs+Aq 
(Gros, A 27 245 ) 

chromate, Pt(NH8)4Cr04 

Scarcely sol mH 20 (Cleve) 

d^chromate, Pt(NH 3 ) 4 Cr 207 

SI sol m H2O Insol in alcohol Sol m 
KOH+Aq (Buckton, Chem Soc 6 213 ) 

-platmous cyanide, Pt(NH3)4(CN)2, 

Pt(CN )2 

SI sol m cold, easily in boiling H2O, sol 
m KOH, HCl, and dil H2SO..+Aq without 
decomp , but cone H2SO4 decomposes 

potassium ferrocyamde, 

Pt(NH8)4K2[Fe(CN)6]2+3H20 

hydroxide, Pt[(NH3)20H]2 

‘‘Reiset’s first base” Easily sol in H2O 
SI sol m alcohol 

iodide, Pt[(NH 3 ) 2 l 2 ] 

SI sol m cold, more easily in hot H2O, but 
slowly decomp on boiling (Reiset ) 

nitrate, Pt[(NH3)2N03]2 

Sol m about 10 pts boiling H2O Insol or 
but si sol in alcohol (Peyrone, A ch ( 3 ) 
12 203 ) 

nitrate sulphate, [Pt(NH3)4N03]2S04, 

Pt(NH 3 ) 4 S 04 

Very easily sol in H2O (Carlgrcn, Sv V 
A F 47 310 ) 

nitrite, Pt[(NH3)2N02]2+2H>() 

Efflorescent Very sol m hot or cold H^O 
Insol m 90 % alcohol (Lang ) 

platmous mtnte, Pt[(NH3)2N02]2, 

Pt(N02)2 

Scarcely sol in cold, somewhat more easily 
in hot H2O Not attacked by cold dil acids 
More sol in NH40H+Aq than in H2O 
(Lang ) 
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Platod^amme phosphate, Pt(N2H6)2HP04 
+H2O 

Rather difficultly sol in cold, and very 
easily in hot H2O (Cleve ) 


PlatoTwonodiamine sxilphate, 

Easily sol in cold, but much more in hot 
H2O 


ammomum phosphate. 

Pt[(N2H6)P04(NH4)2] , 4NH4H2PO4-I- 
H20 

Very easily sol in H2O with decomp into — 
Pt(N2H6H2P04)2, 2NH4H2PO4+9H2O 
Much more sol in H2O than the preceding 
comp (Cleve ) 

sulphate, Pt(NH3)4S04 

Sol m 32 pts H2O at 16 5 °, more easily 
when heated (Reiset ) 

Sol m 50-60 pts boihng H2O, less m cold 
H2O, insol in alcohol (Cleve ) 


Platosm^d^almne bromide, 

Sol m H2O Easily sol in NH40H+Aq 
(Cleve ) 

chlonde, Pt 

(Peyrone’s chloride ) Sol m 387 pts H2O 
at 0 °, and 26 pts at 100 ® (Cleve), in 33 pts at 
100 ° (Peyrone ) 

Sol in NH40H+Aq, very si sol in HCl or 
H2S04+Aq, more easily in HNOs-f-Aq, sol 
in alkali carbonates +Aq (Peyrone, A ch 
( 3 ) 12 193 ) 


sulphate, acid, Pt[(NH8)2S04H]2+H20 

Decomp by H2O or alcohol into neutral 
salt 

3Pt(NH8)4S04, H2SO4+H2O Sol in H2O 
(Cleve ) 

sulphite, Pt(NH3)4S03 

Nearly insol m cold H2O (Birnbaum, A 
162 143 ) 

Pt[(NH3)2S03Hl2+2H20 Ppt Sol m 
HCl+Aq (Cleve) 


Platosem^d^allune chlorosulphtirous acid, 

p.^(NH 3 ) 2 S 03 H 

Pt<ci 

Easily sol in H2O (Cleve ) 

Ammomum platosem^d^amlne chlorosulphite 
platosm^d^amme sulphite, 
P^^(NH 3 ) 2 S 03 NH 4 , (NH 3 ) 2 S 08 NH 4 , 

Cl ^S 08 NH 4 

2H20 

Easily sol in H2O Insol in alcohol 
(Cleve ) 


platmous sulphite, 

3 Pt(NH 3 ) 4 S 08 , PtS03+2H20 
Scarcely sol in cold H2O, sol in 190 pts 
H2O at 100 ° Easily sol in warm HCl+Aq 
with decomp (Peyrone ) 

+4H2O (Carlgren, Sv V A F 47 308 ) 
2Pt(NH3)4S03, PtSOg, H2SO3 Insol in 
cold H2O or alcohol Scarcely sol in hot H2O 
(Peyrone ) 

sulphocyamde, Pt(NH3)4(CNS)2+H20 

Very sol in H2O Solution is decomp on 
boiling (Cleve, Sv V A H 10 , 9 7 ) 

platmous sulphocyamde, 

Pt(NH 3 ) 4 (CNS) 2 , Pt(CNS )2 
Insol m H2O and alcohol, sol m dil HC 1 + 
Aq (Buckton, Chem Soc 13 122 ) 


Platosm^d^almne cyamde, 

Pt(CN)(NH 3 ) 2 CN 
Easily sol In H2O (Cleve )I 

platmous cyamde, Pt(CN)(NH8)2CN, 

Pt(CN) 2 (‘^) 

Ppt 

hydroxide, 

Not known 


SI sol m boihng H2O (Clove ) 


nitrate Pt 


(NH 3 ) 2 N 0 

NO 


3 


(NH ) Cl 

Platomonodiamine chlonde, Pt^jj qj 
Ea‘=Jily sol in H2O (Cleve ) 

Platomonodiamme chloroplatmite 
opANHa) Cl p.^. 

Moderately sol in cold, but more easily in 
hot H2O (Cleve ) 


Modcritdy sol in H2O (Cleve) 

— mtrxte,Pt^O+^NO. 

Very si sol in cold, more easily m hot H2O 

oxalate, Pt(NHj)2C204 

(Cleve ) 

+2H2O (Cleve ) 


nitrate, 

Easily sol in H2O (Cleve ) 


sulphate, Pt,< ^^^»^" >SO. 

Very si sol even in hot H2O (Cleve ) 
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Platos677^^(2^amlne stilphocyamde, 

Pt(SCN)CNH5)2SCN 

Easily sol in warm H2O, but solution soon 
decomposes 

Platosemtdtamme stilphurous acid 

Ammomum platosew^d^aJDame sulphite, 
(NH*).SO, 

Very sol in H2O (Cleve ) 

Banum , PtrS03)[(NHs)2S08]Ba, BaSOa 

Ppt (Cleve ) 

Silver Pt(S03Ag)[(NH8)2S03Ag], 

Ag2S08 
Ppt (Cleve ) 

i>iplatodiainme chlonde, Pt 2 (NH 3 ) 4 Cl 2 
Insol m H2O 

hydroxide, Pt2(NH8)4(0H)2+H20 

Insol m H2O 

nitrate, Pt2(NHs)4(NOs)2 

Insol in H2O (Cleve ) 

sulphate, Pt2(NH8)4S04 

Insol mH20 (Cleve) 

Platobromomtrous acid 

Potassium platobromomtnte, K2Pt(N02)8Br 
-h2H20 

Sol in about 3 pts cold, and 2 pts boding 
H2O (V^zes, A ch (6) 29 194 ) 

K2Pt(N02)2Br2+H20 Sol m 1 pt cold, 
and stdl less hot H2O Insol in alcohol 
(V^zes ) 

Platochloronitrous acid 

Potassium chloromtrite, K2Pt(N02)3Cl + 
2H2O 

Sol m about 3 pts cold, and 2 pts boiling 
H2O (V^zes, A ch (6) 29 178 ) 
K2Pt(N02)2Cl2 Sol in about 3 pts cold, 
and 2 pts boding H2O (V6zes ) 

Platochlorosulphurous acid 
See Chloroplatosulphurous acid 

Platoiodomtrous acid, H2Pt(N02)2l2 
Known oidy in solution (Nilson, J pr (2) 
21 172) 

Alummum platoiodomtnte, Al2[Pt(N02)2l2]3 
+27H2O 

Easily sol in H2O (Nilson ) 

Ammomum , (NH4)2Pt(N02)2l2+2H20 

Sol in H2O, decomp on heatmg 


Banum platoiodomtnte, BaPt(N02)2l2+ 
4H2O 

Very sol m H2O 

Cadmium , CdPt(N02)2l2+2H20 

Easdysol inH20 

Caesium , Cs2Pt(N02)2l2+2H20 

Easdy sol in H2O 

Calcium , CaPt(N02)2l2+6H20 

Very easdy sol mH20 

Cenum — — , Ce2PPt(N02)2l2]5“l”18H20 
Easily sol in H2O 

Cobalt , CoPt(N02) 2I2 +8H2O 

Sol m HsO 

Didyimum , Di2[Pt(N02)2l2]3+24H20 

Sol inHjO 

Erbium , Er2[Pt(N02)2l2]8+18 H2O 

Sol mH20 

Ferrous , FePt(N02)2l2+8H20 

Sol mH20 

Feme , Fe2[Pt(N02)2l2]s+6H20 

Sol mH20 

Lanthanum , La2[Pt(N02)2l2l3+24H20 

Sol m H2O 

Lead , basic, PbPt(N02)2l2, Pb(OH)2 

Insol m H2O 

Lithium , Li2pt(N02)2l2+6H20 

Very sol in H2O 

Magnesium , MgPt(N02)2l2+8H20 

Sol in H2O 

Manganese , MnPt(N02)2l2+8H20 

Sol inHaO 

Mercurous , basic, 2Hg2Pt(NO )2l2, 

HgaO+OHgO 
Insol in H2O 

Nickel , NiPt(N02)2l2+8H20 

Sol mH20 

Potassium , K2Pt(N02)2l2+2H20 

Sol m H2O ip all proportions 
Very sol m alcohol 

Rubidium , Rb2Pt(N02)2l2 4-2H20 

Sol in H2O 
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Silver platoiodomtnte, Ag2pt(N02)2l2 
Insol inHaO 

Sodium , Na2Pt(N02)2l2+4H20 

Very sol m H 2 O 

Strontium , SrPt(N02)2l2+8H20 

Sol mHaO 

Thallium , Tl2Pt(N02)2l2 

Insol m H 2 O 

yttnum , Y2[Pt(N02)2l2]3+27H20 

So] inH20 

ZwlC j ZnPt(N02)2l2"l~8Il20 

Sol in H 2 O 

Tnplatooc^omtrosylic acid, H 4 Pt 30 (Is 02)8 
(Nilson, J pr (2) 16 241 ) 

Potassium ^nplatooc^omtrosylate 
See under Platomtnte, potassium 

Platomtrous acid, H2Pt(N02)4 
Sol in H 2 O or alcohol (Lang J pr 83 
419) 

Is called ^‘Platoieiranitrosylic acid ^ by 
ISlilson 

Aluminum platomtrite, Al2[Pt(N02)4]3+ 
14H20 
Sol in H 2 O 

Al2(OH)2[Pt(NO2)2]4O2+10H2O SI sol 
in cold, easily in hot H 2 O and alcohol (Nil- 
son, B 9 1727 ) 

Ammomum platomtnte, (NH4)2Pt(N02)4+ 
2 H 2 O 

Moderately sol in cold H 2 O (Nilson, B 
9 1724) 

Barium platomtrite, BaPt(N02)4+3H20 
SI sol m cold, very sol in hot H 2 O 
(Lang ) 

Cadmium platomtnte, CdPt(N02)4+3H O 
Easily sol m H 2 O (Nilson ) 

Caesium platomtnte, Cs2pt(N02)4 
Resembles K salt 

Calcium platomtnte, CaPt(N()2)4+5H O 
Very sol in H 2 O (Nilson ) 

Cerium platomtnte, Ce [Pt(N() 2 ) 4 ] 3 -f I 8 H 2 O 
Sol m H 2 O (Nilson ) 

Chiomium dzplatomtrite, 

Cr2(0H)2[Pt(N02)2]402+24H20 
SolinH 20 (Nilson) 


Cobalt platomtnte, CoPt(N 02 ) 4 H- 8 H 20 
Easily sol in H 2 O (Nilson ) 

Copper platomtnte, CuPt(N 02 ) 4 H- 3 H 20 
Sol in H 2 O (Nilson ) 

3 CuPt(N 02 ) 4 , CUO+I 8 H 2 O Decomp by 
H 2 O (Nilson ) 

Didymium platomtnte, D 12 [Pt ( NO 2 ) 4] 3 + 
I 8 H 2 O 

Dehquescent, sol in H 2 O 

Erbium platomtnte, Er 2 [Pt(N 02 ) 4 ] 3 + 9 , and 
2 IH 2 O 

Dehquescent, sol m H 2 O 

Glucmum diplatomtnte, GlTt(N 02 ) 2 ] 20 + 
9 H 2 O 

SI sol incoldH 20 

Indium d^platomtnte, In( 0 H) 2 [Pt(N 02 ) 2]402 
+IOH 2 O 
SI sol inH20 

Feme d^platomtnte, Fe2[Pt(N02)2]608+ 
3 OH 2 O 

SI sol in cold, easily in hot H 2 O 

Lanthanum platomtnte, La 2 [Pt(N 02 ) 4 ] 3 + 
I 8 H 2 O 

Deliquescent, sol in H 0 

Lead platomtnte, PbPt(N 02 ) 4 + 3 H 20 
SI sol inH20 (Nilson) 

Lithium platomtnte, Li 2 Pt(N 02 ) 4 + 3 H 20 
SI deliquescent, easily sol in H 2 O 

Magnesium platomtnte, MgPt(N 02 ) 4 + 5 H 0 
Easily sol in H 2 O 

Manganese platomtnte, MnPt(N 02)4 + 
SH 2 O 

Sol m H 2 O 

Mercurous platomtnte, Hg Pt(N() 2 ) 4 , Hg 0 
N( irlv insol in H 2 O (Lang, I pi 83 415) 
-I-H 2 O Nearly insol in H O (Nilson ) 

Nickel platomtnte, NiPt(N02)4H-8H () 
Lisilysol in PI 2 O (Nilson) 

Potassium platomtnte, K 2 Pt(N() 2)4 

Sol in 27 pts H 2 O at 15°, more easily sol 
m warm H 2 O (Lang, J pr 83 415 ) 

+2H2() Efflorescent (1 ang ) 
K 2 H 4 Pt 30 (NO 2 ) 6 + 3 H 2 O Very si sol in 
cold (0 01 mol m 1 1 at 16°), but very easily 
m hot H 2 O (Vdzes, A ch (6) 29 162 ) 
K 4 Pt 30 (N 02 ) 8 + 2 H 20 bl sol in waim 
H 2 O (Nilson ) 
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Potassium platomlnte bromide 

See Platibromomtnte and platobromom- 
tnte, potassium 

Potassium platomtnte chloride 

See Plati- and platochloromtnte, potassium 

Potassiiun platmtnte hydrogen chloride, 

KaPtCNOa)^, HCl 

Sol m H2O (Miolati, Att Lmc Rend 
1896, (5) 6, II 358 ) 

Potassium platomtnte iodide 

See Plati- and platoiodomtnte, potassium 

potassium platomtnte mtrogen dtoxide, 
E:2PtrNO^)4, 2 NO 2 

Violently decomp by H2O (Miolati, 
Atti Lmc Rend 1896, (5) 5, II, 356 ) 

Rubidium platomtnte, Rb2(Pt)(N02)4, and 
+2H2O 

Very slowly sol m cold, more easily m 
warm H2O (Nilson ) 

Silver platomtnte, Ag2Pt(N02)4 

Very si sol m cold, easily m hot H2O 

Silver dzplatomtnte, Ag2Pt2('N02)40 
Insol in H2O (Nilson ) 

Sodium platomtnte, Na2Pt(N02)4 
Easily sol inH20 

Strontium platomtnte, SrPt(N02)4+3H20 
Somewhat si sol in cold H2O, but easily 
sol m warm H2O 

Thallium platomtnte, Tl2Pt(N02)4 
Very si sol in H2O (Nilson ) 

Yttrium platomtnte, Y2[Pt(N02)4r3+9, or 
2IH2O 
Sol in H2O 

Zmc platomtnte, ZnPt(N02) 4+81120 
Sol in H2O 

Platodioxamme chloride, 

PtCNHgO NH30C1)2 

Easily sol in H2O (Alexander, A 246 
239 ) 

chloroplatmite, Pfc(NH80 NH30C1)2, 

PtCla 

Sol in warm HCl+Aq Insol m cold H^O 
or alcohol, very si sol m hot H2O (Alex- 
ander ) 

hydroxide, PtCNHjO NH30)2(0H)2 

Insol in E2O or alcohol Easily sol in HCl 
or HNOs+Aq Difficultly sol in hot dil 
H2S04+Aq (Alexander ) 


Platod^oxaImne oxalate, 

Pt(NH30 NH30)2C204 
Insol in cold H2O, alcohol, or orgamc acids 
(Alexander ) 

phosphate, Pt3(NH30 NH30)i2(P04)o+ 

3H2O 

Ppt (Alexander ) 

I suli^ate, Pt(NH30 NH30)S04+H20 

SI sol in H2O (Alexander,) 

Platosamme bromide, Pt(NH3Br)2 
SI sol even in hot H2O (Cleve) 

chlonde, Pt(NH 3 Cl )2 

Reiset’s second chloride ” Sol in 1 40 pts 
H2O at 100° (Peyrone, A 61 ISO ) 

Sol m 130 pts H2O at 100°, and 4472 pts 
at 0° (Cleve ) 

Easily sol m NH40H+Aq, HNO3, or aqua 
regia, with decomp Sol in KC]N +Aq with 
evolution of NHs (Cleve ) 

ammonium chlonde, Pt(NH3Cl)2, 

2NH4CI 

SI sol in cold, easily in hot H2O, insol m 
alcohol, sol in NH4OH or (NH4)2C03+Aq 
(Grimm, A 99 75) 

Platosamme chlorostilphurous acid, 
P.NH3CI 
^^NHsSOsH 

Easily sol in H2O without decomp 
(Cleve ) 

Ammomum platosamme chlorosulphite, 
Pt(NH3Cl)NH3S03NH4+H20 
Sol in H2O (Peyrone, A 61 180 ) 

Platosamme cyamde, Pt(NH3CN)2 
Quite easily sol in H2O or NH40H+Aq 
(Buckton ) 

hydroxide, Pt(NHsOH)2 

“Reiset’s second base ” Very sol m H 0 
(Odling, B 3 685 ) 

iodide, Pt(NH 3 l )2 

Very si sol in H2O Sol incoldNH40H + 
Aq to form platodiamine iodide (Cl(vc ) 

mtrate, Pt(NH3N03)2 

Moderately sol m hot H2O Sol in 
NH40H+Aq with combination (Reiset, A 
ch (3) 11 26 ) 

mtnte, Pt(NH 3 N 02)2 

Very si sol in cold, easily in hot H2O 
Insol in alcohol (Lang ) 
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Platosamme platinous mtrite, Pt(NH 3 N 02 ) 2 , 
Pt(N02)2 

Slowly and si sol m cold, more easilv sol m 
hot H2O 

Extremely si sol even in cone acids, more 
sol in NH40H+Aq than m K2O (Lang ) 

oxide, Pt(NH3)20 

Insol in H2O or NH40H-1-Aq (Reiset) 

oxalate, Pt(NH3)2H2(C204)2+2H20 

Ppt (Cleve ) 

sulphate, Pt(NHs)2S04-hH20 

SI sol m cold, moie easily in hot H2O 

sulphite, Pt(NH3)2S03+H20 

Easily sol in H2O (Cleve ) 

sulphocyamde, Pt(NH8SCN)2 

Insol in H2O, can be cryst from alcohol, 
not attacked by HCl or H2S04-l-Aq (Buck- 
ton ) 

Very sol m hot H2O (Cleve ) 

silver sulphocyamde, 

Pt(NH8)2Ag4(SCN)6 

(Cleve ) 

Platosamme sulphurous acid, 

Pt(NH 3 S 03 H )2 
Exists only in its salts 
See Platosamme sulphite 

Ammomum platosamme sulphite, 
Pt(NH3S03NH4)2 
Sol in H2O Insol m alcohol 


Sodium platosamme sulphite, 

Pt (NHsSOsNa) 2 +5 HH2O 
Sol m H2O 100 cem safe solution at 20 ° 
contains 5 52 g cryst salt (Haberland and 
Hanekop, A 246 235 ) 

Silver , Pt(NH8S03Ag)2+H20 


Uranyl , Pt(NH3)2(S03)2U02+H20 

Ppt 

Zme , Pt(NH8)2(S03)2Zn+6H20 

Ppt Very si sol m H2O (Cleve ) 

Platososemtamme potassium chloride, 

KCl+HjO 

Very sol m H2O, insol m alcohol (Cossa, 
B 23 2507 ) 

Platosoxamme chloride, 

Sol m H2O Much less sol in TI2O than 
platodioxamme chloride (Alexander, A 
246 239 ) 


Platosoxamme amme chlonde, 

NH 3 CI 
^^NH 3 NH 3 OCI 

Easily sol in 1^20 Insol in alcohol and 
cone HCl+Aq (Alexander, A 246 239 ) 


chloroplaluute, PtNHa 

Ppt 

Platosulphurous acid 


Barium platosamme sulphite, 

Pt(NH3) (S03)2Ba+3H20 

Ppt (Cleve ) 

Cobalt , Pt(NH 3 ) 2 (S 03 ) 2 C 0 + 

bH^O 

Very si sol in H/) Sol in HCl+Ao 

Copper , Pt(NH02(S()3)2Cu + 

5HO 

Very bl sol in H (), sol in HCl+Aq 

Lead , Pt(NPl3)2(S()3)2Pb+H2() 

Ppt 

Manganese , Pt(NH \(SOs) 2 Mn 

+ 4 H 2 O 

Ppt SI sol m H 2 O 

Nickel , Pt(NH 3 ) 2 (S 03 ) 2 Ni+ 7 H 20 

SI sol in H 2 O 


Ammomum platosulphite, (N‘H4)6Pt(S03)4 + 

3H2O 

Sol in H2O (Birnbaum A 139 170 ) 
(NH4)2Ft(SO02 + H O Sol in H.O (I le- 
big, Pogg 17 lOS ) 

Ammomum platosulphite chloride, 
(NH4)2Pt(S03)2, 2 NH 4 CI 
Sol in H2O (Birnbaum ) 

PtClSOaH, 2NH4CI Deliquescent, sol in 
H2O (Birnbaum, A 162 143 ) 

See aho Chloroplatosulphite, ammonium 

Potassium platosulphite, KrPt(S03)4+4H20 
SI sol in cold, easily in hot H2O Much 
moic s)l than the Na silt (Birnbaum, A 
139 168 ) 

+3H2O dang, J pr 83 415 ) 

6K2O, 2PtO, IOSO2 SI sol in H2O 
(Claus, J B 1847-48 453 ) 

Does not exist (Lang ) 

K2Pt(S03)2 Sol in H2O 
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Silver platostilpI»itei Ag6Pt(S08)4 

Ppt Very sol in cold NH40H+Aq 
(Lang J, pr 83 415 ) 

SodituD platosixlpbite, NaflPtfSOs)^ 

Very si sol m cold, somewhat more easily 
in hot H2O Not decomp by boilmg KOH or 
NaOH+Aq Gradually sol in ('NH4)2S 01 
K2S+AQ Insol in NaCl-j-Aq or alcohol 
(Litton and Schnedexmann, A 42 316 ) 

+ IHH2O 
+7H2O 

Na2Pt('S03H)4 Moderately sol in H2O 
(Litton and Schnedermann ) 

Platothiosiilphunc acid 

Sodium ^latothiosulphate, Na6pt(S203)4+ 

Very sol in H2O (Schottlander, A 140 

200) 

PtSaOa, 4Na2S2O8+10H2O 
PtSaOa, eNaaSaOs+lOHaO 
2 Pt2S208, 7Na2S203-bl8H20 (Jochum, 
C C 1886 642) 

Plumbic acid 

Banum plumbate, Ba2pb04 
Insol in H2O Sol in HCl+Aq with 
evolution of Cl Sol in acids in presence of a 
reducing substance (Kassner, Arch Pharm 
228 109) 

Calcium plumbate 

Insol in H2O HNOs-f-Aq dissolves out 
CaO (Crum, A 66 218 ) 

Ca2Pb04 Properties as BaiPb04 f Kass- 
ner, Arch Pharm 228 109 ) 

4*4H20 Easily docomp by HNOt 
(K assner, Arch Pharm 1894, 232 378 ) 

Calcium hydrogen plumbate, H CaPbiOo 
Fairly stable, &loi\ly sol in HNO3 in the 
cold (Kassner ) 

Calcium lead or/Zioplumbate, C ciPbPb04 
Insol in H2O Sol in IICl HNO3, icetic 
and other acids cause i separation of PhOj 
(Kassnci, \reh Pharm 1903, 241 147 ) 

Copper wetoplumbate, CuPbOs 
Decomp by acids Insol m NH40H + ^q 
Acetic acid dissolves Cu (Hoehnd, Aich 
Pharm 1896,234 399) 

Lead mc^aplumbate, PbPbO^ 

Identical with lead sesquioxide (Hoehnel, 
Arch Pharm 1896, 234 399 ) 

Manganese metaplvanh&te 
Decomp by acids (Hoehnel, Arch Phaim 
1896, 234 399 ) 


Potassium plumbate, K2Pb03+3H20 
Very dehquescent Decomp by pure E2O 
into Pb02 and KOH Sol in KOH-fAq with 
out decomp (Fremy, J Pharm (3) 3 32 ) 

Silver me^aplumbate, Ag2Pb08 
Ppt (Grutzner, Arch Pharm 1895, 233 
518) 


Sodium plumbate 

Sol in H2O with decomposition SI sol in 
alkalies +Aq (Fremy, A ch (3) 12 490) 

Sodium metaplumhsite, Na2Pb08~h4H20 
Decomp byH20,insol m alcohol (Hoeh- 
nel, Arch Pharm 1894, 232 224 ) 

Strontium plumbate, Sr2Pb04 
Properties as Ba2Pb04 (Kassner, Arch 
Pharm 228 109 ) 

Zme wc^aplumbate, ZnPb03+2H20 

Decomp by dil acids, insol in H2O 
(Hoehnel, Arch Pharm 1896, 234 398 ) 

Plumbous acid 

Calcium plumbite 

SI sol in H2O (K irsten, Scher J 6 575) 

Potassium plumbite, PbO, ajKaO 
Known only m solution 

S Iver pliimbite, \g PbO 
Insol in H2O, NH40HH-Aq and KOH+ 
Aq, sol in HNO3 and acetic acid, and in cone 
H2SO4, HI, ind III (Hiillnhc imir, B 1898, 
31 12S8) 

-f-2H20 Insol in II () Diioinp on air 
(Kritwig, B 15 2f)4 ) 

Sodium plumbite 

Known onh m solulioii 

Potassium, 

Violently (1( ( oinposc s II () 01 ilcohol 
Insol in h\di()( ubons Sol with violent 
ution in Kids 


Solubility 

in fused KOII at t° 

t 

( I\ sol III 100 )L, fllHttl KOH 

480 

7 8-8 9 

600 

^ -4 

650 

2-2 7 

700 

0 5-1 3 


(Hevesy, Z Lhktrochdn 1909,16 534) 


Sol in liquid NH3 (Seely, C N 23 169), 
(Franklin, Am Ch J 1898, 20 829 ) 

1 gram atom of K dissolves m 4 74 mol 



POTASSIUM ARSENIDE, AMMONIA 


743 


liquid NHs at 0®, m 4 79 mol at — 50°, m 
4 82 mol at —100° (Ruff, B 1906, 39 839 ) 
Insol in liquid COo (Buchner, Z phys 
Ch 1906, 64 674 ) 

Slowly sol m ethylene diamine Insol m 
ethyl amine and in secondary and tertiary 
amines (Kraus, J Am Chem Soc 1907, 
29 1561 ) 

Potassium acetyhde, KaCo 

(Moissan, C R 1898, 127 917 ) 


CuNKa, NHs (Frankhn, J Am Chem 
Soc 1912,34 1503) 

CuNKa, 2 HNHs Ppt (Frankhn, Am 
Ch J 1912,47 311) 

Potassium ammonomagnesate, Mg(NHK )2 

2NH3 

SI sol m hquid NHs Rapidly hydrolyzed 
by HaO (Frankhn, J Am Chem Soc 1913, 
36 1463) 


Potassium acetyhde acetylene, KaCa, C 2 H 2 
(Moissan, C R 1898, 127 915 ) 

Potassium amalgams 

Hg 4 K, HgfiK, HgK, HgioK, HgiaK and 
HgisK (Guntz, C R 1900, 131 183 ) 
HgnK Stable up to 0° Can be cryst 
from Hg without decomp below 0° 

HgiaK Stable from 0° to 71° or 73° Can 
be cryst from Hg without decomp at any 
temp between these limits 
HgioK Stable from 71° or 73-75° Can 
be cryst from Hg without decomp at any 
temp between these limits (Kerp, Z anorg 
1900,26 68) 

Potassium amide, KHaN 
Decomp by water or alcohol Insol m 
hydrocarbons 

Potassium ammomckelate, NiaNsKg, 6NH3 
Decomp by HaO SI sol m liquid NHs 
(Bohart, J phys Chem 1915, 19 559 ) 

Potassium ammonoargentate, AgNHK, NHs 
or AgNHa, KNHa 

Ppt , decomp in the air Decomp by HaO 
or by liquid NHs solutions of acids (Frank- 
lin, J Am Chem Soc 1915, 37 855 ) 

Potassium ammonobarate, BaNK, 2 NH 3 
Hydrolyzed by HaO Insol in liquid NHs 
Decomp and dissolved in a solution of 
NH4NO3 in liquid NHs (Franklin, J Am 
Chem Soc 1915, 37 2297 ) 

Potassium ammonocadmiate, Cd(NHK) 2 , 

2NH3 

Ppt (Pranklin,Am Ch J 1912,47 310) 
Cd(NHK) 2 , 2NH3 Decomp by HaO 
Insol in liquid NH 3 (Bohart, J phys Chem 
1915, 19 542 ) 


Potassium ammonoplumbite, PbNK, 
Completely hydrolyzed by action of water 
vapor Violently decomp by HaO or dil 
acids Sol in hqmd NHs (Franklin, J 
phys Chem 1911, 16 519 ) 

Potassium ammonostannate, Sn(NK)a, 4 NH 3 
Decomp by H 2 O Readily sol m HC1+ 
Aq SI sol m hqmd NHs Readily sol m a 
solution of NH4I in hqmd NHs (Fitzgerald, 
J Am Chem Soc 1907, 29 1696 ) 


Potassium ammonostrontiate, SrNK, 2NH3 
Hydrolyzed vigorously by HaO Sol m 
solutions of NH 4 NOS in hqmd NHs Insol 
in hqmd NHs (Frankhn, J Am Chem Soc 
1915, 37 2299 ) 


Potassium ammonothallate, TlNKa, 4NH3 
Sensitive to action of air or moisture Vio- 
lently decomp by HaO or dil acids Mod- 
erately sol in hqmd NHs at 20 °, more sol 
at higher temp and much less sol at lower 
temp Decomp by hqmd NHs solutions of 
acids (Frankhn, J phys Chem 1912, 16 
689) 


Potassium ammonotitanate, (N) TiNHK 
Vigorously hydrolyzed by HaO Insol in 
hqmd NHs solutions of either potassium 
amide or NH 4 Br (Frankhn, J Am Chem 
Soc 1912,34 1500) 


Potassium ammonozmcate, Zn(NHK) 2 , 
2NH3 

Decomp by water SI sol in liquid NHs 
(Fitzgerald, I Am Chem Soc 1907,29 663 ) 
Decomp by HaO Sol m dilute acids 
SI sol in liquid NHs Sol in solutions of 
ammomum salts in hqmd NHs (Franklm, 
Z anorg 1907, 66 195 ) 


Potassium ammonocalciate, CaNK, 2 NH 3 
Hydrolyzed by H 2 O Readily sol in a 
solution of NH 4 NOS in liquid NHs (Frank- 
hn, J Am Chem Soc 1915, 37 2300 ) 

Potassium ammonocuprite, CuNKa, SNHs 
Very sol in hqUid NHs 
CuNKa, 2NH8 


Potassium arsemde, KsAs 

(Hugot, C R 1899, 129 604 ) 

K 2 AS 4 (Hugot ) 

Potassium arsemde, ammoma, AsKs, NH; 
Nearly insol in hqmd NHs (Hugot ) 
K2AS4, NHs (Hugot ) 
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^ssium azounide, KNs 

Stable in aq solution 

1:6 5 pts are sol m 100 pts H 2 O at 10 5° 

tS 9 “ 100 H 2 O “ 16 5 

t9 6 “ 100 H 2 O 17 

376 “ 100 abs alcohol at 

nsol in pure ether (Curtius, J pr 1898, 
68 280) 

tassium bromide, KBr 


Solubihty of KBr in 100 pts H 2 O at t° 


t® 

Pts KBr 

t® 

Pts KBr 

0 

53 48 

60 

85 35 

20 

64 52 

80 

93 46 

40 

74 63 

100 

102 0 


(Kremers, Pogg 97 151 ) 


Solubility of KBr m 100 pts H 2 O at t® 


t® 

Pts KBr 

t® 

Pts KBr 

13 4 

46 17 

43 15 

77 0 

6 2 

49 57 

45 45 

77 73 

0 

53 32 

50 5 

80 33 

-3 4 

55 60 

54 8 

82 78 

5 2 

56 63 

60 15 

85 37 

12 65 

61 03 

66 75 

88 22 

13 0 

61 17 

71 45 

90 69 

13 3 

61 45 

74 85 

92 25 

18 3 

64 11 

86 5 

97 28 

26 05 

68 $1 

97 9 

102 9 

30 0 

37 9 

70 35 

74 46 

110 0 

110 3 


Solubility is represented by a straight line 
the formula 54 43H-0 5128t (Coppet, A 
(5) 30 416 ) 

100 pts KBr+Aq sat at 15-16° contain 
06 pts KBi fv Hauer, J pr 98 137 ) 


lubihty of KBr 

m 

100 pts H 2 O at high 


temp 

t® 

Pts KBr 

140 


120 9 

181 


145 6 


ilden and Shenstone, Phil Trans 1884 23 ) 


Sat 

solution boils at 

112° 

(Kremers ) 

Sat 

KBr+Aq 

contams at 


12° 

—10° 

+3° 

32° 

39° 

1 0 

315 

35 7 

41 6 

47 7% KBr, 

5° 

77° 

140° 

173° 

220° 

5 5 

48 7 

54 1 

58 5 

61 6% KBr 


<! 

1 

ch 1894, (7) 

2 539 ) 


If solubihty S=pts KBr in 100 pts solu- 
Dn, S = 34 5 +0 2420t from 0° to 40°, S = 


41 5+0 1378t from 30° to 120° (fitard, 
C R 98 1432 ) 


Solubihty of KBr m 100 g H 2 O at t° 


t° 

G KBr 

t® 

G KBr 

10 5 

62 1 

-11 

44 9 

10 

60 7 

-10 5 

41 8 

3 5 

55 5 

-10 

39 7 

0 

52 6 

- 8 5 

35 7 

~5 

50 1 

- 8 

31 2 

-8 

-11 5 

47 5 

45 3 

- 6 5 

25 0 


(Meusser, Z anorg 1905, 44 80 ) 


68 74 g KBr are sol in 100 g H 2 O at 25® 
(Amadori and Pampanim, Rend Ac Lmo 
1911, V, 20 473) 


Sp gr of KBr+Aq at 19° 


%KBr 

Sp gr 

% KBr 

Sp gr 

5 

1 037 

30 

1 266 

10 

1 075 

35 

1 309 

15 

1 116 

40 

1 366 

20 

1 159 

45 

1 433 

25 

1 207 




(Gerlach, Z anal 8 285 ) 


Sp gr of KBr+Aq at 16° contaimng 
5 10 20 30 36% KBr 

1 0357 1 074 1 1583 1 2553 1 3198 

(Koblrausch, W Ann 1879 1 ) 


Sp gr of KBr+Aq at t° 


G KBrdis 
solved in 100 g 
H 2 O 

G KBr m 100 
g of the 
solution 


Sp gr 

4 166 

4 

14 5 

3 0291 

11 111 

10 

15 7 

1 0753 

25 000 

20 

16 5 

1 1625 

42 867 

30 

16 0 

1 25SO 


fde Lannoy, Z phys Ch 1895, 18 460 ) 


KBr+Aq containing 6 99%KBr has sp 
gr 20°/20° = 1 0521 (Le Blanc and Rohland, 
Z phys Ch 1896, 19 278 ) 


Sp gr of KBr+Aq at 20 5° 


Normahty of 
KBr+Aq 

G KBnnlOOg 
of solution 

Sp gr 

4 29 

37 97 

1 3449 

3 01 

38 83 

1 2407 

2 00 

20 49 

1 1629 

1 00 

11 03 

1 0815 


(Oppenheimer, Z phys Ch 1898, 27 452 ) 
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Solubihty of KBr+NB:4Br at 25' 


% KBr 

% NH4Br 

Sp gr 

55 81 . 

0 0 

1 3756 

55 42 

0 64 

1 3745 

53 65 

2 46 

1 3733 

51 68 

5 13 

1 3721 

44 12 

15 29 

1 3711 

34 73 

26 22 

1 3715 

26 23 

34 76 

1 3753 

26 03 

38 14 

1 3753 

23 22 

41 78 

1 3766 

22 23 

43 25 

1 3777 

17 99 

48 08 

1 3766 

0 0 

57 73 

1 3763 


(Fook, Z Kryst Mm 1897, 28 367) 


Solubility m KNOs+Aq 


1 litre of the solution contains 


at 14 5° 1 

at 25 2« 

Mol KNOa 

Mol KBr 

Mol KNOa 

Mol KBr 

0 0 

4 332 

0 0 

4 761 

0 362 

4 156 

0 131 

4 72 

0 706 

4 093 

0 527 

4 61 1 

1 235 

3 939 

0 721 

4 54 1 



1 090 

4 475 



1 170 

4 44 



1 504 

4 375 


(Touren, C R 1900, 130 911 ) 


See also under KNOs 


100 pts KBr-h-KCl+Aq sat at 15-16® con- 
tain 37 55 pts of the two salts, 10 0 pts 
KBr + KI-fAq sat at 15-16° contain 57 96 
pts of the two salts, 100 pts KBrH-KCl + 
Kl+Aq sit at 15-16° (ontain 57 88 pts of 
thethui silts (v Hanoi, J pr 98 137 


Solubility of KBr-f KCl m H 2 O at t° 


t° 

Sat 

solution contains 

% KCl 

% KBr 

% total salt 

-14 

10 7 

18 8 

29 5 

—13 7 



29 4 

-13 5 



29 5 

-7 

10 7 

19 8 

30 5 

+5 2 



34 4 

+6 

11 3 

1 22 6 

33 9 

10 

11 0 

23 7 

34 7 

21 

10 8 


35 3 

26 

11 2 

25 5 

36 7 

30 



39 4 

32 

11 9 

26 6 

38 5 

39 



39 8 

47 

11 0 

30 8 

41 8 

52 

11 0 

31 2 

42 2 

55 

11 9 

29 9 

41 8 

71 

12 0 

31 7 

43 7 

73 

11 8 

32 9 

44 7 

102 

12 8 

35 8 

48 6 

152 

13 2 

40 6 

53 8 

160 

12 5 

42 3 

54 8 

168 




225 

14 7 

45 0 

1 59 7 


(fitard, A oh 1894, (7) 3 2S1 ) 


Solubility of KBr+KCl m H 2 O at 25® 


G per 100 g H 2 O 


KBr 

KCl 

68 47 

0 0 

1 62 26 

5 43 

58 50 

8 46 

52 45 

12 48 

45 42 

17 17 

38 70 

21 23 

26 62 

25 88 

12 94 

31 02 

0 0 

36 12 


(Amadon and Pampanim, Att Acc Line 
1911, 20, II 475 ) 


Solubility of KBr+KCl in H^O at 25° 


'/ KMr 

% lv( 1 

Sp gr 

55 81 

0 00 

1 3756 

53 15 

2 34 

1 3700 

50 36 

4 66 

1 3648 

45 46 

8 26 

1 3544 

37 96 

13 66 

1 3320 

32 48 

16 69 

1 3119 

21 80 

21 39 

1 2689 

14 07 

25 09 

1 2455 

4 75 

29 17 

1 1977 

0 00 

31 13 

1 1756 


(Fock, Z Kryst Mm 1897, 28 357) 


Solubility in KC1+ Aq at 25 2° 


1 litre of the solution contains 


Mol KCl 

Mol KBr 

0 0 

4 761 

0 67 

4 22 

0 81 

4 15 

1 35 

3 70 

1 48 

3 54 

1 61 

3 42 

1 70 

3 34 

2 46 

2 50 

3 775 

0 525 


(Touren, C R 1900, 130 1252 ) 
See ol’fo under KCl 
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By repeatedly heating KBr+Aq sat at 15- 
16° with KI and cooling to 15°, nearly all the 
EIBr can be separated fv Hauer ) 

100 pts H 2 O sat with KBr at 16° dissolve 
13 15 pts KI, but on addition of more KI 
KBr IS pptd (van Melckebeke, C C 1872 
586) 


Solubihty m KI+Aq at t° 


t® 

Sat 

solution contains 


% KBr 

%KI 

% total salt 

~22 

8 3 

42 6 

50 9 

-19 

9 5 

42 8 

52 3 

-6 
-1 5 

9 3 

44 7 

54 0 

55 3 

+3 

10 3 

45 9 

56 2 

13 6 

10 1 

46 2 

55 9 

25 

10 8 

48 0 

58 8 

44 2 

11 1 

50 1 

61 2 

51 

12 1 

50 0 

62 1 

66 

10 8 

53 1 

63 9 

70 

11 6 

51 9 

63 5 

80 

12 3 

52 5 

64 8 

93 

13 0 

53 7 

66 7 

116 

13 2 

54 6 

67 8 

125 

13 7 

54 8 

68 5 

150 

15 1 

55 1 

70 2 

175 

16 0 

57 2 

73 2 

72 7 


, 16 7 

56 5 

73 2 


17 6 

57 0 

74 6 


(Etard, A ch 1894, (7) 3 279 ) 


Solubihty of KBr+KI in H 2 O at 25° 

G per 100 g H 2 O 


KBr 

KCl 

53 21 

35 92 

42 32 

66 63 

34 14 

95 36 

30 08 

119 59 

29 62 

119 

22 15 

127 10 

21 88 

127 31 

18 54 

130 61 

0 0 

149 26 


(Amadon and Pampanim, Att Acc Line 
1911, 20, II 475 ) 


Solubility of KBr in KOH+Aq 


G per 1000 g H 2 O 

G per 1000 g H 2 O 

KOH 

KBr 

KOH 

KBr 

36 4 

558 4 

277 6 

248 1 

113 5 

433 6 

434 7 

137 1 

177 2 

358 1 

679 6 

64 8 

231 1 

281 2 

806 9 

33 4 


(Ditte, C R 1897, 124 30 ) 


Sol in Br 2 at 15° (Walden, Z anorg 1900, 
26 220) 

Moderatelv sol in hquid NHb (Frankhn, 
Am Ch J 1898, 20 829 ) 

Sol in hquid NHs 45 pts are sol in 100 
pts hquid NHs at — 50° (Joanms, C R 
1905, 140 1244 ) 

Attacked bv liquid NO 2 with hberation of 
Br 2 (Frankland, Chem Soc 1901, 79 
1361) 

Insol m liquid CO 2 (Buchner, Z phys 
Ch 1906, 54 674 ) 

Sol in SOs (Walden, Z anorg 1900, 26 
217) 

Sol in S02C1(0H) (Walden, Z anorg 
1 902 29 382 ) 

Difecultly sol m AsBrs (Walden, Z 
anorg 1902, 29 374 ) 

Sol in SbCls (Walden, Z anorg 1900, 26 
220 ) 

Sol m liquid SO 2 (Walden, Z anorg 
1902,30 160) 

Hydrazine dissolves 56 4 pts KBr at 12 5- 
13° (de Bruyn, R t c 1899, 18 297 ) 

SI sol in alcohol (Ballard ) 

Sol in 200 pts cold, and 16 pts boihng 
80% alcohol 

Sol in 180 pts 90% alcohol (Hager ) 

Sol in 750 pts abs alcohol at 15° (Eder, 
Dmgl 221 89 ) 

100 pts absolute methyl alcohol dissolve 
1 51 pts at 25°, 100 pts absolute ethyl al- 
cohol dissolve 0 13 pt at 25° (de Brujm, Z 
phys Ch 10 783) 


Solubihty of KBr m methyl alcohol+Aq at 
25° 

% hy wt of alcohol in alcohol +Aq 
S=Sp gr of alcohol+Aq sat with KBr 
L= millunols KBr m 100 cem of the solu- 
tion 


P 

S 25®/4 

L 

0 

1 3797 

471 

10 6 

1 300 

389 

30 8 

1 159 

252 

47 1 

1 058 

162 

64 0 

0 9801 

87 

78 1 

0 8906 

44 

98 9 

0 8411 

23 

100 

0 8047 

14 2 


(Herz and Anders, Z anorg 1907, 66 273 ) 


100 g KBr+CHsOH contain 0 2 g KBr 
at the critical temp (Centnerszwer, Z phys 
Ch 1910, 72 437 ) 
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Solubility of KBr in ethyl alcohol +Aq 


alcohol 

Temp 

*30® 

Temp 

=40® 

G KBr per 100 g 

G KBr per 100 g 

Solution 

Solvent 

Solution 

Solvent 

0 

41 62 

71 30 

43 40 

76 65 

5 

38 98 

67 25 

40 85 

72 70 

10 

36 33 

63 40 

38 37 

69 00 

20 

31 09 

56 40 

33 27 

62 30 

30 

25 98 

50 15 

28 32 

56 45 

40 

21 24 

44 95 

23 22 

50 46 

50 

16 27 

38 85 

18 11 

44 25 

60 

11 50 

32 50 

13 02 

37 40 

70 

6 90 

24 70 

7 98 

28 90 

80 

3 09 

15 95 

3 65 

18 95 

90 

0 87 

8 80 

1 03 

10 45 


(Taylor, J phys Ch 1896, 1 724 ) 


At room temp , 1 pt KBr by weight is sol 
m 

52 pts methyl alcohol, 0 7990 
350 ‘‘ ethyl D“ 0 8100 

1818 “ propyl “ 0 8160 

(Rohland, Z anorg 1898, 18 325 ) 


Solubihty of KBr in ethyl alcohol at 0® 


Cone of alcohol 
in mol g per 1 
H 2 O 

G KBr in 

1 1 H 2 O 

Mol solubihty 



536 75 

4 51 


529 25 

4 45 

Vz 

502 85 

4 22 

1 

491 75 

4 13 

2 

455 25 

3 82 


(Armstrong and Eyre, Proc R Soc 1910, 
[A] 84 127 ) 


100 g methyl iloohol disbolvo 2 17 g KBi 
at 25° 

100 g othyl ilcohol dissolve (M42 g KBi 
at 25° 

100 g piopyl lie oho] dissolve 0 035 g KBr 
at 25° 

100 g isoamyl ilcohol dissolve OOOlg KBr 
at 25° 

(Turner and Bissett, Chem Soc 1913, 103 
1909) 


0 055 g lb sol in 100 g propyl ile eihol 
(Schlamp, Z phys Ch 1894, 14 270 ) 

Sol in 5000 pts ether (sp gr 0 729 at 15° ) 
(Eder, I c ) 

Sol in 1700 pts alcohol-ether (1 1) at 15° 
(Eder, I c ) 

100 pts acetone dissolve 0 023 pt KBr at 
25° (Krug and M’Elroy,J Anal Cb 6 184) 


Solubility of KBr m acetone + ^Lq at 25° 
A=cc acetone in 100 cc acetone +Aq 
KBr= miUimols KBr in 100 cc of the 
solution 


A 

KBr 

Sp gr 

0 

481 3 

1 3793 

20 

366 7 

1 2688 

30 

310 5 

1 2118 

40 

259 0 

1 1558 

50 

202 9 

1 0918 

60 

144 9 

1 0275 

70 

95 3 

0 9591 

80 

46 5 

0 89415 

90 

10 1 

0 8340 


(Herz and Knoch, Z anorg 1905, 46 262 ) 


Solubility of KBr m glycerme+Aq at 25° 

G=g glycerme m 100 g glycerme+Aq 
KBr=miIhmoIs KBr m 100 cc of the solu- 
tion 


G 

KBr 

Sp gr 

0 

481 3 

1 3793 

13 28 

444 3 

1 3704 

25 98 

404 0 

1 3655 

45 36 

340 5 

1 3594 

54 23 

310 4 

1 3580 

83 84 

219 25 

1 3603 


172 65 

1 3691 


(Herz and Knoch, Z anorg 1905, 46 267 ) 


100 g 95% formic acid dissolve 23^ g 
KBr at 18 5° (Aschan, Chem Ztg 1913, 37 
1117) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

Insol m bonzonitrile (Naumann, B 
1914,47 1370) 

100 cem of a sat solution of KBi in fui- 
furol It 25° contain 0 1 19 pts by wt KBr 
(Wildcn, Z phys Ch 1906,66 7H ) 

Insol in CS ( \rctowski, Z anoig 1894, 
6 257 ) 

Potassium rhodium bromide 
*Sce Bromorhodite, potassium 

Potassium ruthenium /nbromide 
See Bromoruthemte, potassium 

Potassium ruthenium IctrahTomxde 
See Bromoruthenate, potassium 

Potassium selemum broimde 
See Bromoselenate, potassium 
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Potassitun tellunum bromide 
See Bromotellurate, potassium 

Potassium thallic bromide, KBr, TlBra-h 
2 H 2 O 

Sol in H 2 O 

3KBr, 2 TlBr 8 + 3 H 20 Sol mH 20 (Ram- 
melsberg ) 

Potassium thonum bromide 
Sol m H 2 O (Berzelius ) 

Potassium tm (stannous) bromide, KBr, 
SnBra+HaO 

Sol m H 2 O (Benas, C C 1884 958) 
Can be reciyst from HBr or KBr+Aq 
(Riobardson, Am Cb J 14 95 ) 

2 KBr, SnBr 2 + 2 H 20 Cannot be recryst 
from HBr+Aq (Richardson) 

Potassium tin (stanmc) bronude, 2 KBr, 
SnBri 

See Bromostannate, potassium 

Potassium uranous bromide, KUBre 

Very sol m H 2 O (Aloy, Bull Soc 1899, 
(3) 21 264 ) 

Potassium uranyl bromide, 2 KBr, U 02 Br 2 + 
2 H 2 O 

Very easily sol m H 2 O fSendtuer ) 

Potassium zmc bronude, KBr, ZnBr 2 + 2 H 20 
Not hygroscopic (Ephraim, Z anorg 
1908, 69 60 ) 

2KBr, ZnBr2+2H20 Not hygroscopic 
(Ephraim ) 

Potassium bronude ammoma, KBr, 4 NH 3 
(Joanms, C R 1905, 140 1244 ) 

Potassium bromide ruthemum d^hydro^ltro- 
sochlonde, (NO)Ru 2 H 2 Cl 3 , 2HC1, 3KBr 
Ppt SI sol in H 2 O (Brizard, A ch 
1900, (7) 21 359 ) 

Potassium bromoiodide, KBr^I 

Decomp rapidly on air (Wells and 
Wheeler, Sill Am J 143 475 ) 

Potassium carbonyl, K 2 C 2 O 2 

Decomp by H 2 O with explosion (Joanms, 
C R 116 158) 

Potassium chloride, KCl 

Sol in H 2 O with absorption of heat 
30 pts KCl+lOO pts H 2 O at 13 2° lower 
the temp 12 6° (RUdorff, B 2 68 ) 

100 pts H 2 O dissolve 29 31 pts KCl at 0° 
(Gay-Lussac), 28 5 pts KCl at 0° (Mulder, 
Gerardm ) 


The saturated solution contains 58 5%, and 
boils at 107 6° (Mulder), contams59 40%, and 
boils at 108 3° (Legrand), contains 59 26%, 
and boils at 109 6° (Gay-Lussac), boils at 
110° (Kremers) 

Sol m 3 016 pts H 2 O at 15° (Gerlach), in 
3 03 pts at 17 5° or 100 pts H 2 O at 17 5° dis- 
solve 33 pts KCl (Schiff ) 


100 pts H 2 O at t dissolve pfcs KCl 



Pts 

t® 

Pts 


Pts 

t 

KCl 

KCl 


KCl 

0 

19 35 

29 21 

34 53 

52 39 
79 58 

43 59 

60 93 

109 60 

59 26 


(Gay-Lussac A ch (2) 11 308) 


100 pts H 2 O dissolve 34 6 pts KCl at 11 8® 34 9 
pts at 13 8 35 pts at 15 6® (Kopp ) 

100 pts H 2 O at 17 6® dissolve 33 24 pts KCl and 
sp gr of solution is 1 635 (Karsten ) 

100 pts H 2 O at 12° dissolve 32 pts and at 100® 59 4 
pts (Otto Graham ) 

Sol in 3 pts H 2 O at ord temp and 3 pts boiling 
H 2 O (Bergmann) in 3 33 pts hot or cold H 0 (Four 
croy) in 3 pts at 15° and 1 68 pts at 110 (M R and 

P ) 

Sol in 3 5 pts H 2 O at 0® and in less than 1 pt hot 
H O (Schubarth) 100 pts H 2 O at 17 5® dissolve 30 7 
33 0 pts KCl (Ure s Diet ) 

100 pts H 2 O dissolve 35 405 pts KCl at 15® and 
solution has sp gr =1 1809 (Michel and Krafift A 
ch (3) 41 478 ) 

100 pts H 2 O dissolve at 
18° 30° 40° 57° 

33 6 37 8 40 1 45 0 pts KCl 
(Gerardm, A ch (4) 5 139 ) 

100 pts H 2 O dissolve 33 06-32 08 pts KCl 
at 15 6° and sp gr of solution = 1 171 (Page 
and Keightley, Chem Soc (2) 10 566 ) 


Solubility in 100 pts H^O at t° 


t® 

Pts 

KCl 


Pts 

KCl 

t® 

Pts 

KCl 

0 

28 

5 

17 

33 

9 

34 

38 

5 

1 

28 

7 

18 

34 

2 

35 

38 

7 

2 

29 

0 

19 

34 

4 

36 

39 

0 

3 

29 

3 

20 

34 

7 

37 

39 

3 

4 

29 

5 

21 

35 

0 

38 

39 

6 

5 

30 

0 

22 

35 

3 

39 

39 

9 

6 

30 

5 

23 

35 

5 

40 

40 

1 

7 

31 

0 

24 

35 

8 

41 

40 

3 

8 

31 

5 

25 

36 

1 

42 

40 

6 

9 

31 

7 

26 

36 

4 

43 

40 

9 

10 

32 

0 

27 

36 

6 

44 

41 

2 

11 

32 

3 

28 

36 

9 

45 

41 

5 

12 

32 

5 

29 

37 

2 

46 

41 

7 

13 

32 

8 

30 

37 

4 

47 

42 

0 

14 

33 

1 

31 

37 

7 

48 

42 

3 

15 

33 

4 

32 

38 

0 

49 

1 42 

5 

16 

33 

6 

33 

38 

2 

50 

42 

8 
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Solubility m 100 pts , etc — Continued 


t° 

Pts 

KCl 

t° 

Pts 

KCl 

t° 

Pts 

KCl 

51 

43 

1 

71 

48 

5 

91 

54 1 

52 

43 

4 

72 

48 

8 

92 

54 4 

53 

43 

6 

73 

49 

1 

93 

54 6 

54 

43 

9 

74 

49 

4 

94 

54 9 

55 

44 

2 

75 

49 

6 

95 

55 2 

56 

44 

4 

76 

49 

9 

96 

55 5 

57 

44 

7 

77 

50 

2 

97 

55 7 

58 

44 

9 

78 

50 

5 

98 

56 0 

59 

45 

2 

79 

50 

8 

99 

56 3 

60 

45 

5 

80 

51 

0 

100 

56 6 

61 

45 

8 

81 

51 

3 

101 

56 9 

62 

46 

1 

82 

51 

5 

102 

57 2 

63 

46 

3 

83 

51 

8 

103 

57 4 

64 

46 

6 

84 

52 

1 

104 

57 7 

65 

46 

9 

85 

52 

4 

105 

58 0 

66 

47 

2 

86 

52 

6 

106 

58 2 

67 

47 

5 

87 

52 

9 

107 

5§ 5 

68 

47 

7 

88 

53 

2 

107 65 

58 5 

69 

48 

0 

89 

53 

5 



70 

48 

3 

90 

53 

8 




(Mulder, calculated from his own and other 
observations, Scheik Verhandel 1864 41 ) 


^olubihty in 100 pts H 2 O at t° 


t® 

Pts 

KCl 

t® 

Pts 

KCl 

t° 

Pts 

KCl 

-11° 

24 46 

25 7 

36 10 

64 95 

47 17 

-6 4 

25 78 

29 25 

37 31 

71 65 

48 76 

0 

27 9 

38 0 

39 71 

74 25 

49 27 

+3 9 

29 37 

41 45 

40 67 

80 75 

51 24 

9 4 

30 84 

46 15 

42 34 

86 6 

52 53 

11 4 

32 19 

48 8 

42 8b 

91 4 

53 49 

14 95 

32 66 

55 1 

44 51 



19 0 

34 32 

60 55 

45 90 




(Coppet, A ch (5) 30 414 ) 


Solubility IS lepiesented by a sti ught line, 
of which th( forinuU is 28 51 -f-O 2837t 
(Coppet ) 

100 pts H O dissolve 29 33 pts KCl at 4°, 
45 5 pts at 60° (Andi(U,J pi (2) 29 456 ) 

100 pts HiO dissolve at 
0° 1(K)° 1 30° 1S()° 

29 2 56 5 66 78 pts KCl 

(Iilden irid She nstono, 1 einel, R Seie Proe 
36 345 ) 

Solubility of KCl m 100 jits IKO at high 


temp 



Pta 

t 

I ts 


1 1 

t 

KCl 

KCl 


KCl 

125 

59 6 

147 

70 8 

180 

77 5 

133 

69 3 

175 

75 2 




(Tilden and Shenstone, Phil Trans 1884 23 ) 


If solubihty S=pts KCl m 100 pts solu- 
tion, S=20 5+0 1445t from —90° to 110° 
(£tard, C R 98 1432 ) 


Sat KCl+Aq 

contams at 

142° 

150° 

175° 

180° 

38 6 

38 8 

412 

41 8% KCl 

190° 

200° 

242° 

732° (mpt ) 

43 2 

42 9 

47 6 

100% KCl 

(fitard, A 

ch 1894, 

(7) 2 256 ) 


100 g H 2 O dissolve 0 488 gram-equivalent 
KCl at 25° (vanT Hoff and Meyerhoffer, 
Z phys Ch 1904, 49 315 ) 

Solubihty of KCl m H 2 O at t° 


G KCl per 100 G H 2 O 


t® 

KCl 

&p gr 

0 70 

28 29 

1 1540 

19 55 

34 37 

1 1738 

32 80 

38 32 

1 1839 

59 85 

45 84 

1 1980 

74 80 

49 58 

1 2032 

89 45 

53 38 

1 2069 


58 11 

1 2118 

* Bpt of sat 

solution 



(Berkeley, Phil Trans Roy Soc 1904, 203, 
A 189) 


Solubihty of KCl in 100 g H 2 O at t° 


t 

g KCl 

t 

g KCl 

+18 5 

33 3 

-4 5 

25 9 

11 5 

31 2 

-9 

23 9 

10 

30 8 

-8 5 

21 5 

7 5 

29 8 

-8 

20 0 

2 5 

28 4 

-7 

17 5 

0 

27 5 

-6 

15 7 

-1 

27 2 

-5 5 

14 3 


(Meusser, Z anorg 1905, 44 80 ) 


Sat KCl+Aq at 25° containb 26 46% KCl 
(Ioote,Am Ch J 1906,36 238 ) 

28 01 g KCl are cont lined in 100 g solu- 
tiein sat at 30° (de Waal, Dissert 1910 ) 

36 12 g KCl are sol m 100 g H 2 O it 25° 
(Arnadori anei Pampinini, Renei Aec Line 
1911, V 20 473 ) 

4 272 g mol ire eontained in 1 1 bolution 
bit at25° (Hciz Z aneng 1911,73 274 ) 
Solubility e)f KBr it 6° =23 06%, 28 4° = 
26 91% 62 6° = 3157° (Subb, Z Kiist 1912, 
61 262) 

Solubility at 22° =25 68% (Bionstedt, Z 
phys Ch 1912, 80 208 ) 

100 mol H 2 O dissolve at 
19 3° 29 7° 40 1° 54 5° 

8 2 8 99 9 75 10 39 mol KCl 

(Sudhaus, Minei Jahrb Beil -Bd 1914, 37 
18) 



750 


POTASSIUM CHLORIDE 


KCl+Aq sat at 16° has sp gr =1077 
(Stolba, J pr 97 503 ) 


Sp gr of KCl+Aq at 17 5° 


& 

Sp gr 

Ih 

Sp gr 

lh\ 

Sp gr 

1 

1 0062 

9 

1 0586 

17 

1 1152 

2 

1 0125 

10 

1 0655 

18 

1 1225 

3 

1 0189 

11 

1 0725 

19 

1 1298 

4 

1 0254 

12 

1 0795 

20 

1 1372 

5 

1 0319 

13 

1 0866 

21 

1 1446 

6 

1 0385 

14 

1 0937 

22 

1 1521 

7 

1 0451 

15 

1 1008 

23 

1 1596 

8 

1 0518 

16 

1 1080 

24 

1 1673 


(Schiff,A no 76) 


Sp gr of KCl+Aq at 19 5° 


% KCl 

Sp gr 

% KCl 

Sp gr 

5 98 

1 0382 

21 31 

1 1436 

11 27 

1 0733 

25 133 

1 1720 

16 27 

1 1075 




(Kremers, Pogg 96 119 ) 


Sp gr of KCl+Aq at 15° 


1^1 

Sp gr 


Sp gr 

Ih 

Sp gr 

1 

1 00650 

10 

1 06580 

19 

1 

12894 

2 

1 01300 

11 

1 07271 

20 

1 

13608 

3 

1 01950 

12 

1 07962 

21 

1 

14348 

4 

1 02600 

13 

1 08654 

22 

1 

15088 

5 

1 03250 

14 

1 09345 

23 

1 

15828 

6 

1 03916 

15 

1 10036 

24 

1 

16568 

7 

1 04582 

16 

1 10750 

24 9* 

1 

17234 

8 

1 05248 

17 

1 11465 




9 

1 05914 

18 

1 12179 





* Mother hquor 
(Gerlach, Z anal 8 281 ) 


Sp gr of KCl+Aq at 20°, containing mols 
KCl to 100 mols H 2 O 


Mols KCl 

Sp gr 

Mols KCl 

Sp gr 


1 01310 

4 0 

1 09415 


1 02568 

5 0 

1 11445 


1 04959 




(Nicol, Phil Mag (5) 16 122 ) 


Sp gr of KCl+Aq at 18° 


Ih 

Sp gr 

1^1 

Sp gr 


Sp gr 

5 

1 0308 

15 

1 0978 

25 

1 1408 

10 

1 0638 

20 

1 1335 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of KCl+Aq at 0° S=pts saltm 100 
pts of solution, Si=moIs salt m 100 
mols solution 


s 

Si 

Sp gr 

20 7840 

5 954 

1 1489 

17 7214 

4 940 

1 1258 

14 4707 

3 922 

1 1018 

11 0757 

2 918 

1 0769 

7 5440 

1 931 

1 0521 

4 4968 

1 123 

1 0308 


(Charpy, A ch (6) 29 23 ) 


Sp gr of KCl+Aq at 25° 


Concentration of KCl +Aq 

Sp gr 

l-normaJ 

1 0466 

Vi- “ 

1 0235 

“ 

1 0117 

Va- “ 

1 0059 


(Wagner, Z phys Ch 1890, 6 36 ) 


KCl+Aq contaimng 5 05% KCl has sp gr 
20°/20° = l 0327 

KCl+Aq contaimng 20 55% KCl has sp 
gr 20°/20° = l 1393 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 272) 


Sp gr of KCl+Aq 


g KCl m 1000 g 
of solution 

Sp gr 16®/16® 

0 

1 000000 

0 7140 

1 000464 

1 5042 

1 000975 

3 0724 

1 001991 

8 3165 

1 005391 


(Dijken, Z phys Ch 1897, 24 109 ) 


Sp gr of KCl+Aq at 20 1°, when p=per 
cent strength of solution, d= observed 
density, and w= volume cone in g per 




p 

1 ^ 1 

w 

36 43 


0 43171 

31 12 


0 35954 

24 79 


0 27887 

18 06 


0 19610 

13 17 


0 13980 

8 412 


0 08736 

6 610 


0 06806 

4 419 


0 4505 

3 456 


0 03507 

1 197 


0 01202 


(Barnes, J phys Ch 1898, 2 544 ) 
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(Tschernaj, J Russ phys Chom Soc 1912, 
44 15G5) 


Sp gr of dll KCl+Aq at 20 004® 


Cone = g c quiv KCl pei J at 20 004° 
Sp gr comp irod with II 0 at 20 004°= 1 


CoiK 

Sp Kr 

0 0000 

1 000,000,0 

0 0001 

1 000,004,8 

0 0002 

1 000,009,7 

0 0005 

1 000,024,2 

0 0010 

1 000,048,5 

0 0026 

1 000,097,1 

0 0050 

1 000,242,6 

0 0100 

1 000,483,6 


(Lamb and Lee, J Am Chem Soc , 1913, 36 
1687) 


(Engel, A ch 1888, (6) 33 377 ) 


Solubility of KCl m HCl+Aq 


t 

Concontra 
tion of HCl 
g mol per 
1000 H (1 

Wt KCl per 
1000 g H 0 

Mol 

solubilitj 

0 

0 

283 55 

3 81 

<< 

M 

267 25 

3 59 

it 


250 00 

3 36 

it 

1 

214 25 

2 88 

25 

0 

359 25 

4 82 

it 


341 55 

4 59 

it 

Vi. 

324 30 

4 35 

it 

1 

289 60 

3 89 


(Armstrong and Eyre, Proc R Soc 1910 (A) 
84 127) 
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100 g sat HCl+Aq dissolve 1 9 g KCl 
at 20° (Stoltzenberg, B 1912, 46 2248 ) 


Solubility in HCl-f-Aq at 25° 


Milhmols HCl m 10 ccm 

Millunols KCl in 10 ccm 


42 72 

5 66 

37 49 

10 20 

33 79 

15 90 

28 68 

20 94 

24 74 

32 52 

17 39 


(Herz, Z anorg 1912, 73 275 ) 


Solubility of KCl m HBr+Aq at 25° 


Millunols HBr m 10 ccm 

Millunols KCl in 10 ccm 


42 72 

6 61 

37 80 

34 15 

19 57 


(Herz, Z anorg 1912, 73 275 ) 


Sol in sat NH 4 C 1 +Aq with pptn of 
NH4CI When action has ceased, the solu- 
tion at 18 75° contains 31 6% of the mixed 
salt, or 100 pts H 2 O dissolve 46 1 pts of the 
mixed salt, viz, 16 27 pts KCl and 29 83 
pts NH4CI (Karsten ) 


Solubihty of KCl m NH 4 C 1 +Aq at 25° 


Dissolved in 

1000 mols H 2 O 

Mols KCl 

Mol NH4CI 

74 2 

23 8 

67 9 

32 5 

61 4 

52 2 

55 5 

65 9 

50 2 

74 4 

43 0 

96 3 

37 6 

110 0 

37 0 

107 5 

37 5 

109 4 

22 6 

118 2 


(Blitz, Z anorg 1911, 71 174 ) 
See also NH4CI 


Sol in sat BaCL+Aq with pptn of BaCL 
until a state of equilibrium is reached, when 
100 pts H 2 O at 16 8° dissolve 45 9 pts mixed 
salts, VIZ- 18 2 pts BaCl 2 and 27 7 pts KCl 
See also BaCL 


Solubihty of KCl in MgCL+Aq of given per- 
centage composition 


t® 

30% 

21 2 % 

15 % 

11 % 

10 

1 9 % 

5 3 % 

9 9 % 

14 3% 

20 

2 6 

6 5 

11 3 

15 9 

30 

3 4 

7 6 

12 7 

17 5 

40 

4 2 

8 8 

14 2 

19 0 

50 

5 0 

10 0 

15 6 

20 5 

60 

5 8 

11 2 

17 0 

21 9 

70 

6 5 

12 4 

18 3 

23 2 

80 

7 3 

13 6 

19 5 

24 5 

90 

8 1 

14 7 

20 8 

25 8 


8 9 

15 9 

22 1 

27 1 


(Precht and Wittgen, B 14 1667 ) 


Solubihty of KCl+NaCl in 20% MgCL+Aq 





B 

g 

g 
































(P and W ) 


Sol in sat KNOs+Aq withpptn of KNO3 


1 litre of the solution contains 


at 14 5® 

at 25 2 

Mol KCl 

Mol KNO 3 

Mol KCl 

Mol KNOs 

3 865 

0 0 

4 18 

0 0 

3 810 

0 204 

4 11 

0 136 

3 782 

0 318 

4 07 

0 318 

3 710 

0 615 

3 93 

0 902 

3 667 

0 818 

3 85 

1 212 

3 629 

0 910 

3 81 

1 397 

3 597 

1 176 

3 70 

1 805 

3 582 

1 220 




(Touren, C R 1900, 130 909 ) 


Solubihty of KCl in KNOi+Aq 


t® 

Concentra 
tion of KNO 3 
in g mol 
per 1000 g 
H 2 O 

Wt KCl in 
1000 g H/) 

Mol 

solubility 

0 

0 

2S3 55 

3 81 

n 

H 

284 25 

3 81 

l( 


283 bO 

3 81 

(( 

1 

287 60 

^ 86 

25 

0 

364 15 

4 89 

a 


355 00 

4 90 

<< 


361 65 

4 S6 

cc 

1 

358 80 

4 81 

cc 


355 20 

4 77 


(Armstrong and Eyre, Proc R Soc 1910 [A]. 
84 127) 


See also KNO3 
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Sol in sat NaNOs-fAq without causing 
pptn {See NaNOs ) 

Sol in sat Ba(N08)2+Aq without causing 
pptn 

Solubility m KBr+Aq at 25 2° 


1 litre of the solution contains 


Mol KBr 

Mol KCl 

0 0 

4 18 

0 49 

3 85 


3 58 

1 31 

3 19 

1 78 

2 91 

2 25 

2 58 

2 69 

2 33 


(Touren, C R 1900, 130 1252 ) 
See also KBr 


100 pts H 2 O dissolve 133 2 pts KI and 
10 4 pts KCl at 21 5°, no matter how pre- 
pared (Rudorff, B 6 484 ) 

100 pts KCl+Aq sat at 15-16° contain 
25 26-25 37 pts KCl 100 pts KCl+Ki-h 
Aq sat at 15-16° contain 57 80 pts of the two 
salts KCl IS pptd by KI (v Hauer, J pr 
98 137) 


Solubihty m KI-fAq at t° 


t® 

Sat 

solution contains 

% KCl 



0 

4 8 

50 8 

56 6 

8 

5 1 

51 1 

56 2 

18 



57 9 

30 

4 2 

54 6 

58 8 

41 

4 7 

55 0 

59 7 

49 

5 7 

56 0 

61 7 

60 



62 5 

75 

4 4 

59 5 

63 9 

82 

5 0 

59 6 

64 6 

96 



66 2 

102 



66 8 

140 


63 3 


155 

7 6 

64 8 

72 4 

182 

8 7 

65 4 

74 1 

190 

8 6 

66 0 

74 6 

245 

10 0 

66 5 

76 5 


(fitard, A ch 1894, (7) 3 2S1 ) 


Solubility of KCl+KI in H 2 O at 25° 


C per 100 U, 


KCl 

Kl 

K( 1 

KI 

0 

149 26 

19 64 

68 22 

4 06 

144 03 

23 75 

43 89 

7 63 

137 79 

29 56 

23 83 

11 36 

132 60 

31 38 

14 83 

11 74 

133 90 

33 68 

7 00 

15 10 

105 91 

36 12 

0 00 


(Amadori and Pampanmi, Att Acc Lmc 
1911, 20, II 475 ) 


Solubihtv of KCl m KOH+Aq at 0° 


G per 100 cc solution 


KCl 

KOH 

26 83 

0 0 

23 44 

1 33 

21 39 

2 64 

17 39 

5 66 

13 89 

8 46 


11 23 

8 64 

13 83 

6 78 

16 43 

4 74 

19 72 

(Engel, Bull Soc 

1891, (3) 6 16 ) 


Solubihty m KOH+Aq at 20° 


G KOH m 

1 litre 

G KCl in 

1 htre 

Sp gr 

Degrees 

Baum4 

10 

293 

1 185 

22 5 

20 

285 

1 185 

22 5 

30 

276 

1 190 

23 0 

40 

265 

1 192 

23 0 

60 

255 

1 195 

23 5 

60 

245 

1 200 

24 0 

70 

236 

1 200 

24 0 

80 

226 

1 205 

24 5 

90 

219 

1-205 

24 5 


211 

1 210 

25 0 

110 

205 

1 210 

25 0 

120 

199 

1 215 

25 5 

130 

192 

1 215 

25 5 

140 

185 

1 220 

26 0 

150 

178 

1 225 

26 5 

160 

171 

1 225 

26 5 

170 

165 

1 230 

27 0 

180 

159 

1 235 

27 5 

190 

153 

1 240 

28 0 

200 

148 

1 245 

28 5 

210 

142 

1 1 250 

29 0 

220 

137 

1 255 

29 5 

230 

133 

1 260 

30 0 

240 

128 

1 265 

30 5 

250 

124 

1 270 

30 8 

260 

120 

1 275 

31 3 

270 

115 

1 280 

31 7 

280 

112 

1 285 

32 0 

290 

108 

1 290 

32 5 

300 

104 

1 295 

33 0 

310 


1 300 

33 5 

320 

96 

1 305 

34 0 

330 

93 

1 310 

34 2 

340 

89 

1 315 

34 6 

350 

85 

1 320 

35 0 

360 

81 

1 325 

35 5 

370 

78 

1 330 

36 0 

380 

74 

1 335 

36 3 

390 

71 

1 340 

36 7 

400 

68 

1 345 

37 1 

410 

64 

1 350 

37 5 











754 


POTASSIUM CHLORIDE 


Solubility m KOH+Aq at 20° — Continued 


G KOH m 

1 litre 

G KCl in 

1 litre 

Sp gr 

Degrees 

Bauin^ 

420 

61 

1 355 

38 0 

430 

58 

1 360 

38 5 

440 

55 

1 365 

38 9 

450 

53 

1 370 

39 2 

460 

50 

1 375 

39 5 

470 

47 

1 380 

40 0 

480 

44 

1 385 

40 2 

490 

42 

1 390 

40 6 

500 

40 

1 397 

41 0 

510 

38 

1 405 

41 5 

520 

35 

1 410 

42 0 

530 

33 

1 415 

42 3 

540 

31 

1 420 

42 6 

550 

29 

1 425 

43 0 

560 

27 

1 430 

43 5 

570 

25 

1 435 

43 7 

58a 

24 

1 440 

44 0 

590 

23 

1 445 

44 3 

600 

22 

1 450 

44 6 

610 

21 

1 455 

45 0 

620 

20 

1 460 

45 5 

630 

18 

1 465 

45 9 

640 

17 

1 470 

46 2 

650 

16 

1 475 

46 5 

660 

15 

1 480 

46 8 

670 

15 

1 485 

47 0 

680 

15 

1 490 

47 5 

690 

15 

1 495 

47 9 

700 

14 

1 500 

48 2 

710 

14 

1 505 

48 5 

720 

13 

1 510 

48 8 

730 

13 

1 515 

49 1 

740 

13 

1 520 

49 5 

750 

13 

1 525 

49 7 

760 

12 

1 530 

50 0 

770 

12 

1 535 

50 3 

780 

12 

1 540 

50 6 

790 

11 

1 545 

51 0 

800 

11 

1 550 

51 3 

810 

10 

1 560 

51 5 

820 

10 

1 565 

51 8 

830 

9 

1 570 

52 2 

840 

9 

1 575 

52 6 

850 

9 

1 580 

53 0 


(Wmteler, Z Elektrochem, 1900, 7 360 ) 


KCl+NaCl 

100 pts KCl+NaCH-Aq sat at 13-16° 
contain 3018 pts of the two salts (v 
Hauer ) 

100 pts H2O dissolve 13 92 pts KCl and 
30 65 pts NaCl at 15 6°, and solution has 
sp gr = 1 233 (Page and Keightley ) 

100 pts H2O dissolve 10 11 pts KCl, 32 15 
pts NaCl, and 4 69 pts K2SO4, and solution 
hassp gr=1250 (P and K ) 

100 pts H2O dissolve 29 9 pts NaCl and 
15 7 pts KCl at 18 8° (Rudorff ) 


Solubility of KCl+NaCl m H2O at t° 100 
pts H2O dissolve pts KCl and pts NaCl 


t° 

Pts 

KCl 

Pts 

NaCl 

t« 

Pts 

KCl 

Pts 

NaCl 

10 

12 5 

29 7 

60 

24 6 

27 2 

mim 

14 7 

29 2 

70 

27 3 

26 8 

30 

17 2 

28 7 

80 

30 0 

26 4 

40 

19 5 

28 2 

90 

32 9 

26 1 

50 

22 0 

27 7 


34 7 

25 8 


(Precht and Wittgen, B 14 1667 ) 


100 pts H2O dissolve 13 99 pts KCl-f-30 54 
pts NaCl =44 53 pts mixed salts at 20° 
(Nicol, Phil Mag (5) 31 385 ) 

Solubihty of KCl m NaCl+Aq at 20° 


G per 100 g H 2 O 


NaCl 

KCl 

0 0 

34 52 

6 5 

29 37 

13 0 

4 71 

19 5 

0 42 


(Nicol, Phil Mag 1891, 31 369 ) 


Solubility of KClH-NaCl at t° 


t® 

G per 100 g H 2 O 

KCl 

NaCl 

25 

15 8 

14 5 

It 

29 0 

31 3 

80 

30 0 

25 2 

tt 

26 4 

34 0 


(Soch, J phys Ch 1898, 2 46 ) 


Solubility of KCl+NaCl at ? ° 


G salts in 100 g H 2 O 


NaCl 

KCl 

Solid phase 

9 89 

28 34 

KCl 

18 35 

22 75 

a 

29 88 

16 28 

KCl+NaCl 

31 57 

10 91 

NaCl 

33 17 

5 65 

a 


(Uyeda, Mem Col Sc Kioto, 1910, 2 245 ) 


100 g H2O sat with NaCl dissolve 0 216 
gram-equivalent KCl at 25° 

100 g H2O sat with K2SO4 dissolve 0 466 
gram-equivalent KCl at 25° (Euler, Z 
phys Ch 1904, 49 315 ) 

Solubility in NaCl+Aq at 20°, 30°, 40° and 
91° Tables given m the origmal show that 
each salt diminishes the solubility of the 
other (Leather, Chem Soc 1915, 108 (2) 
13) 
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Solubility of KCl+NaCl in HCl+Aq at 25® 
%HC1 I %NaCl I %KC1 


Sat K 2 S 04 +Aq dissolves KCl only with 
pptn of K2SO4, but sat KCl+Aq dissolves 
some K 2 SO 4 without any separation (Kar- 
sten ) 


Solubihty of KCI+K2SO4 
dissolve at t® 


100 pts 


(Hicks, J Am Chem Soc 1915, 37 846 ) 
See also under NaCl 


KCl+SrCl 2 

100 pts H 2 O dissolve 11 2 pts KCl and 
48 6 pts SrCL at 14 5® (v Hauer ) 



If SrCL+Aq sat at 14 5 is sat with KCl 
at same temp , 100 pts H 2 O dissolve 


KCl 

33 2 

11 2 


SrCL 


48 6 

50 7 



59* 8 

, - 


(Mulder, Scheik Verhandel 1864 ) 


KC1+(NH4)2S04 

Sat solution of KCH-(NH 4 ) 2 S 04 at b-pt 
when cooled to 14° has different composition 
from sat solution of (NH 4 )C 1 and K 2 SO 4 , and 
its composition is changed by warming it with 
either KCl or (NH 4 ) 2 S 04 (Rudorff ) 

KCI+K2SO4 

100 pts H 2 O contain the following amounts 
salt at 18 75® (1) sat with KCl alone, 

(2) sat first with KCl then with K2SO4, 

(3) sat with K 2 SO 4 and KCl together, 

(4) sat first with K SO 4 then with KCl, 

(5) sat with K 2 SO 4 alone 



1 

2 

i 

4 

5 

KCl 

34 5 

32 96 

33 12 

33 12 


K2SO4 


1 79 

1 75 

1 83 

10 S 


(Karsten ) 


100 pts H 2 O sat with both KiS 04 and KCl 
contain the following amounts 


KCl 

K2SO4 

At H S 

^3 5 

2S 2 

2 0 

10 3 


\t 1 ) s 

KCl 

33 6 

27 9 


Kb 04 


2 3 

10 4 


At It) 1 

KCl 

33 6 

27 1 


K2SO4 


3 ^ 

10 4 


(Kopp, A 34 264 ) 


(Precht and Wittgen ) 


100 g H 2 O dissolve 34 76 g KCl +2 93 g 
K 2 SO 4 at 25° (Van^t Hoff and Meyerhoffer, 
Z phys Ch 1898, 27 75) 

Sol m 20% KC 2 H 302 +Aq (Stromeyer ) 

Qujickly attacked by hquid NO 2 in the 
presence of traces of moisture, with evolution 
of CI 2 (Frankland, Chem Soc 1901, 79 
1361) 

SI sol in liqmd NHs (Franklin, Am Ch 
J 1898, 20 829 ) 

Easily sol in liquid HF (Franklin, Z 
anorg 1905, 46 2 ) 

100 g hydrazme dissolves 8 5 pts KCl at 
12 5-13® (de Bmyn, R t c 1899, 18 297 ) 

100 g anhyd hydroxylamine dissolve 12 3 
g KCl at 17-18° (de Bruyn, Z phys Ch 
1892, 10 782 ) 

100 pts alcohol of 0 900 sp gr dissolve 4 62 pts 
0 872 1 66 pts 0 834 0 38 pt 0 817 0 00 pt KCl 
(Kirwan ) 

Sol in 48 pts boiling alcohol (Wenzel ) 

Insol in absolute alcohol containing LiCl (Mits 
cherlich ) 

At 15®, 100 pts alcohol of p percentage by 
volume (S=sp gr ) dissolve pts KCl as 


follows 

p 

10 

20 

30 

40 

b 

0 984 

0 972 

0 958 

0 940 

KCl 

19 8 

14 7 

10 7 

77 

P 

50 


60 

80 

S 

0918 


0 896 

0 848 

KCl 

50 


28 

0 45 


(SchifT, A 118 365 ) 


100 pts of d mixture of 40% alcohol with 
t)0% H 0 dissolve 9 2 pts KCl at 15° 
(Schiff ) 

Insol in absolute alcohol or in 96% alcohol 
at 15° or below At 20°, 100 pts of the latter 
dissolve 0 04 pt , at 25°, 0 06 pt , at 30°, 0 20 
pt KCl Dilute alcohol dissolves less KCl 
than the contained H 2 O would dissolve by 
itself 
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Solubility in dil alcohol D « sp gr of alco- 
hol, S = solubihty m 100 pts alcohol at t° 


D = 

0 9904 

D =0 9848 


0 9793 

D =0 9726 

D 

S 

t 

s 

t® 

S 

t® 

s 


23 2 

4 

20 9 

4 

16 4 

3 

12 2 

4 

24 8 


25 5 

21 


5 

12 7 

22 

29 4 

27 

26 6 

28 


16 

15 4 

25 


30 

27 5 

43 

25 6 


16 1 

34 


37 

29 0 



25 

17 3 

52 

37 5 

60 

35 2 



34 

19 0 

D = 

0 9573 

D =*0 9390 

D=i 

0 8967 

D =0 8244 

t® 

S 

t® 

s 

t® 

S 

t® 

s 

10 

8 8 

2 

4 2 

12 

2 87 

4 

0 00 

11 

9 0 

7 

5 1 

31 

4 35 

15 

0 00 

17 

10 3 

16 

6 4 

47 

4 88 

20 

0 04 

30 

12 5 

30 

8 5 

65 

5 65 

25 

0 06 

40 

13 9 

38 

9 6 



32 

0 20 

60 

16 7 

57 

11 3 






(Gerardin, A ch (4) 6 140 ) 


Solubihty of KCl in dil alcohol at 14 5® 


Sp gr 

100 ccm contain 

Alcohol 

Water 

KCl 

1 1720 


88 10 

29 10 

1 1542 

2 79 

85 78 

26 85 

1 1365 

4 98 

84 00 

24 67 

1 1075 

10 56 

79 63 

20 56 

1 1085 

15 57 

75 24 

17 24 

1 0545 

20 66 

70 52 

14 27 

1 0455 

24 25 

67 05 

13 25 

0 9695 

40 42 

50 18 

6 35 

0 9315 

48 73 

40 60 

3 82 

0 8448 

68 63 

15 55 

0 30 


(Bodlander, Z phys Ch 7 316 ) 


Solubihty of KCl m ethyl alcohol 
(G KCl per 100 g alcohol +Aq ) 


wt % 

alcohol 

at 30 

at 40 

Wt % 
alcohol 

at 30® 

at 40® 

0 

38 9 

41 8 

43 1 

11 

1 

13 1 

5 28 

33 9 

35 9 

55 9 

6 

8 

8 2 

9 43 

30 2 

33 3 

65 9 

3 

6 

4 1 

16 9 

24 9 

27 6 

78 1 

1 

3 

1 6 

25 1 

34 1 

19 2 
15 6 

21 8 
17 2 

86 2 

0 

4 

0 5 


(Bathrick, J phys Ch 1896, 1 160 ) 


Solubiht 5 - of KCl in ethyl alcohol at 0® 


Concentration of 
alcohol Mol g 
alcohol per 1000 
g H 2 O 

Solubihty m 
1000 g H 2 O 

Molecular 

solubihty 


285 15 

3 80 

0 25 

277 95 

3 73 

0 50 

271 10 

3 64 

1 00 

265 50 

3 45 

3 00 

208 80 

2 81 


(Armstrong and Eyre, Proc Rov Soc 1910, 
(A) 84 127 ) 


Solubihty of KCl in ethyl alcohol +Aq at 
25® 


wt % 

alcohol 

G KCl per 
•00 cc 
sat solution 

Wt % 
alcohol 

G KCl per 
100 cc 

sat solution 

0 

31 18 

60 

4 18 

10 

23 93 

70 

2 27 

20 

17 89 

80 

0 93 

30 

13 27 

90 

0 31 

40 

9 40 

100 

0 08 

50 

6 26 




TMcIntosh, J phys Ch 1903, 7 350) 


100 pts absolute methyl alcohol dissolve 
0 5 pt at 18 5®, 100 pts absolute ethyl al- 
cohol dissolve 0 034 pt at 18 5° (de Bruyn, 
Z phys Ch 10 783 ) 

100 pts 40% wood alcohol dissolve 9 ? pts 
KCr (Schiflf) 


Solubihty of KCl m methyl alcohol -|-Aq at 
25® 

P = % by wt of alcohol in alcohol +Aq 
S — Sp gr alcohol -f-Aq sat with KCl 
L = millimols KCl in 100 ccm of the solu- 
tion 


P 

S 25®/4 

I 

0 

1 1782 

417 4 

10 6 

1 125 

329 

30 8 

1 033 

183 

47 1 

0 9679 

102 

64 0 

0 9064 

46 1 

78 1 

0 8607 

20 6 

98 9 

0 8242 

9 9 

100 

0 7937 

5 7 


(Herz and Anders, Z anorg 1907, 56 273 ) 
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Solubility of KCl in methyl alcohol 


t® 

Coneentra 
tion of 
alcohol 

Mol g 
alcohol per 
1000 g H 2 O 

Solubility 

1 m 1000 g 
H 2 O 

Molecular 

solubihty 

0 


283 55 

3 81 

ct 

0 25 

280 00 

3 76 

(C 

0 50 

276 35 

3 71 

(( 

1 00 

267 85 

3 60 

(( 

3 00 

238 10 

3 18 

25 


364 15 

4 89 

(( 

0 25 

361 90 

4 86 

t( 

0 50 

357 10 

4 79 

(( 

1 00 

348 70 

4 67 


3 00 

324 15 

4 35 


(Armstrong and Eyre, Proc Roy Soc 1910 
(A) 84 127) 


At room temp 1 pt by weight is sol in 

200 pts methyl alcohol, Di® 0 7990 

750 ethyl “ Di® 0 8035 

Insol in propyl alcohol (Rohland, Z 
anorg 1899, 18 325 ) 

100 g methyl alcohol dissolve 0 53 g KCl 
at 25° 

100 g ethyl alcohol dissolve 0 022 g KCl 
at 25° 

100 g propvl alcohol dissolve 0 004 g KCl 
at 25° 

100 g isoamyl alcohol dissolve 0 0008 g 
KCl at 25° 

(Turner and Bissett, Chem Soc 1913, 103 
1909) 

Insol in propyl alcohol (Schlamp, Z 
phys Ch 1894, 14 276 ) 


Solubility of KCl m propyl alcohol 


t 

Coneentra 
tion of 
alcohol 

Mol J, per 

1 ()()() H 2 O 

bolubility m 
1000 g H 0 

Molecular 

bolubility 

0 


28^ 55 

3 81 

{( 

0 2') 

274 10 

i 68 

(C 

0 50 

265 45 

3 56 

(C 

1 00 

24S 0 

3 33 

2*5 


^65 10 

4 90 

(1 

0 25 

^55 40 

4 77 

u 

0 50 

H7 70 

4 67 

(t 

1 00 

331 50 

4 45 


(Armstrong xnd Lyre, Proc Roy Soc 1910, 
(A) 84 127 ) 


Insol in fusel-oil (Gooch, Am Ch J 9 
53 ) 

Very si sol in mixture of equal pts ab- 
solute alcohol and ether (Berzelius ) 


500 mg KCl treated with 10 g of above 
mixture 5 neld only 0 3 mg to the liquid 
(Lawrence Smith, Am J Sci 16 56 ) 

Insol in acetone (Krug and M' Elroy, J 
Anal Ch 6 184, Eidmann, C C 1899, II 
1014) 


Solubility of KCl m acetone -f-Aq at t ° 



% 

100 g of the solution contain 

t° 

acetone 

G H 2 O 

G acetone 

GKCl 

30 

0 

72 73 

0 00 

27 27 


5 

71 15 

3 74 

25 11 


9 09 

69 62 

6 96 

23 42 


20 

64 88 

16 22 

18 90 


30 

59 49 

25 45 

15 06 


40 

53 17 

35 52 

11 31 


50 

45 98 

45 98 

8 04 


60 

37 97 

56 91 

5 12 


70 

29 22 

68 18 

2 60 


80 

19 82 

79 43 

0 76 


90 

9 98 

89 88 

0 13 


100 

0 00 

100 00 

0 00 

40 

0 

71 31 

0 00 

28 69 


5 

69 62 

3 67 

26 72 


9 09 

67 88 

6 79 

25 33 


15 

65 15 

11 51 

32 34 


20 

62 97 

15 75 

21 28 


80 

19 81 

79 34 

0 58 


85 

14 94 

84 66 

0 40 


90 

10 00 

89 84 

0 16 


95 

4 97 

94 96 

0 07 


100 

0 00 

100 00 

0 00 


Smce there is but one hqmd phase here, 
these figures represent the solubilitv of KCl in 
acetone +Aq at 30° and 40° 


(Snell, J phys Chem 1898, 2 484 ) 

Ihe addition of KCl to mixtures of acetone 
and H 2 O will cause a division mto 
two layers The following table gives 
the temp at which sat solutions of KCl 
m acetone -hAq of varying concentra- 
tions separate into two laveis and also 
the compositions of the ^^at solutions of 
KCl m acetone -f-Aq 


% 

Temp 

of 

division 

100 g 

of solution contain 

acetone 

G H 2 O 

G acetone 

G KCl 

26 

30 

46 5° 
40 0 

59 36 

25 44 

15 20 

40 

34 2 

53 21 

35 47 

11 32 

50 

32 6 

45 97 

45 97 

8 Ob 

60 

33 3 

37 86 

56 80 

5 M 

70 

35 5 

29 09 

68 25 

2 66 

75 

80 

39 0 
45 6 

19 80 

79 20 

1 00 


(Snell ) 
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The following table gives the compositions of 
the solutions of KCl m acetone H-Aq at 
the pomts at which the solution just 
divides mto two layers Temp = 40° 


100 g of the solution contain 


G H 2 O 

G acetone 

G KCl 

56 68 

28 63 

14 68 

53 05 

35 67 

11 29 1 

50 34 

39 82 

9 83 

47 60 

43 83 

8 58 

44 35 

48 36 

7 29 i 

42 68 

50 75 

6 57 

38 53 

56 26 

5 21 

36 59 

58 84 

4 57 

32 37 

64 18 

3 45 

30 62 

66 43 

2 95 

28 12 

69 45 

2 44 


(Snell) 


The addition of KCl to aqueous acetone 
causes the separation of the hquid into 
two layers The following table gives the 
composition of these layers at 40° 


Upper layer contains per 100 g 

: of solution 

G H 2 O 

G acetone 

G KCl 

55 20 

31 82 

12 99 

54 27 

36 69 

12 03 

53 27 

35 44 

11 29 

51 69 

37 76 

10 55 

51 23 

48 50 

10 27 

50 34 

39 88 

9 77 

49 08 

41 67 

9 26 

48 02 

43 18 

8 79 

47 62 

43 73 

8 64 

46 49 

45 34 

8 17 

45 65 

46 52 

7 83 

45 64 

46 57 

7 79 

58 99 

25 24 

15 77 

Lower layer contains per 100 g 

of solution 

G H O 

G acetone 

G KCl 

28 14 

69 42 

2 44 

29 45 

67 83 

2 72 

30 96 

65 97 

3 07 

31 83 

64 83 

3 33 

32 64 

63 79 

3 56 

34 07 

62 01 

3 92 

35 27 

60 49 

4 24 

37 44 

57 67 

4 89 

38 00 

56 96 

5 04 

38 68 

56 17 

5 25 

39 98 

54 36 

5 66 

40 41 

53 78 

5 81 

23 66 

74 91 

1 43 


(SneU ) 


Solubility m acetone +Aq at 20° 
A=ccm acetone in 100 ccm acetone +Aq 
KCl=miIlimols KCl in 100 ccm of the 
solution 


A 

KCl 

0 

410 5 

10 

351 7 

20 

286 6 

30 

223 7 

40 

166 5 

50 

115 4 

60 

71 2 

70 

38 5 

80 

12 9 

90 

2 0 

100 



(Herz and Knoch, Z anorg 1904, 41 317 ) 


Solubihty of KCl m glycenne+Aq at 25° 
Gr=g glycerme m 100 g glycerine +Aq 
KCl = millimols KCl in 100 cc of the solu- 
tion 


G 

KCl 

Sp gr 

0 

424 5 

1 1800 

13 28 

383 4 

1 1848 

25 98 

339 3 

1 1935 

45 36 

271 4 

1 2106 

54 23 

238 5 

1 2189 

83 84 

149 0 

1 2590 

100 j 

no 6 

1 2860 


(Herz and Knoch, Z anorg 1905, 45 267 ) 


Insol m CS 2 (Baeyer, Arctowski, Z 
anorg 1894, 6 257 ) 

Insol in benzomtrile (Naumann, B 1914, 
47 1370) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethy 1 acetate (Naumann, 
B 1910, 43 314 ) 


Solubihty of KCl in orgamc compounds +Aq 
at 25° 


Compound 

G comp 
per 1 HiO 

C KC 1 per 
100 R sat 
solution 

Water 


26 89 

Acetaldehyde 

11 01 

27 05 

Paraldehyde 

11 07 

26 42 

Glycerol 

13 01 

25 58 

Glycol 

15 51 

26 43 

ti 

62 05 

25 26 

Mannitol 

45 53 

24 86 

tt 

136 59 

24 46 


(Armstrong and Eyre, Proc Roy Soc 1913, 
A, 88 234 ) 
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Solubility in pyridine H-Aq at 10° 


Solvent 

100 g of the 
solution contain 
g KCl 

H 2 O 

Pyndme 

100 

0 

23 79 

90 

10 

19 76 

80 

2a 

16 37 

70 

30 

13 19 

60 

40 

10 05 

50 

50 

6 34 

40 

60 

3 335 

30 

70 

1 245 

20 

80 

0 24 

10 

90 

0 039 

0 

100 



(Schroeder, J pr 1908, (2) 77 268 ) 


Insol in anhydrous pyndme and in 97% 
pyndine+Aq 

Very si sol in 95% pyndme -f-Aq 
SI sol m 93% pyndme+Aq (Kahlen- 
berg, J Am Chem Soc 1908, 30 1107 ) 

100 ccm of a sat solution of KCl m fur- 
furol at 25° contam 0 085 pts by wt KCl 
(Walden, Z phys Ch 1906, 65 713 ) 

100 g H2O dissolve 246 5 g sugar +44 8 g 
KCl at 31 25°, 100 g sat solution contain 
62 28 g sugar +11 33 g KCl (Kohler, Z 
Ver Zuckennd, 1897, 47 447 ) 


Solubility in glucose +Aq at 25° 


Concentration of 
glucose in 9 mol 
per 1000 fc H 0 

Solubility in 
1000 g H 2 O 

Molecular 

solubility 


362 70 

4 86 

0 25 

366 10 

4 91 

0 50 

369 85 

4 96 

1 0 

376 25 

5 04 

3 0 

402 25 

5 39 


(Armstrong and Eyre, Proc Roy Soc 1910, 
84 127 ) 


Potassium manganic chloride, KiMnCh 
Sol in IliO, less sol m NH4C1+Aq, un 
stable (Neuman, M 1S94, 16 492 ) 

Potassium rhodium chlonde 

Chlororhodite, potassium 

Potassium ruthenium se&g//? chloride 
Set Chlororuthemte, potassium 

Potassium ruthenium /e//achloride 
Stc Chlororuthenate, potassium 

Potassium tellurium chloride 
See Chlorotellurate, potassium 

Potassium thallic chloride, rJKCl, IICI 3 + 
2H2O 

Sol in H2O Not decomp by boiling H2O 
(Rammelsberg ) 


Potassium thonum chlonde, KCL 2ThCl4+ 
I8H2O 

Dehquescent, sol m H2O and alcohol 
(Berzehus ) 

Potassium tm (stannous) chlonde (Potassium 
chlorostanmte), KCl, SnCl2+H20 
Decomp by H2O, sol in hot HCl or KC1+ 
Aq (Remsen and Richardson, Am Ch J 
14 90) 

2KC1, SnCl2+H20 Partially decomp by 
dissolvmg m HoO (Rammelsberg, Pogg 94 
507) 

+2H2O Very sol m hot, and but shghtly 
m cold HCl+Aq or KCl+Aq (Remsen and 
Richardson ) 

4KC1, SnCl2+3H20 (Poggiale, C R 20 
1182) 

Does not exist (Remsen and Richardson ) 


Potassium tm (stanmc) chlonde, 2KC1, SnCl4 
/See Chlorostannate, potassium 

Potassium tungsten chlonde, K2(OH)WCls 
Decomp by moisture Insol m organic 
solvents (Olsson, B 1913, 46 581 ) 

K8W2CI9 Sol m H2O Nearly msol m 
most orgamc solvents (Olsson ) 

Potassium uramum chlonde, UCI4, 2KC1 
Very hydroscopic, sol m H2O with decomp , 
sol in acetic acid Decomp by alcohol 
Nearly msol in ether (Aloy, Bull Soc 1899, 
(3) 21 264 ) 

Potassium uranyl chlonde, K2(U02)Cl4 
Very sol in H2O Moderately sol in dil 
alcohol (Aloy, Dissert 1901 ) 

+2H2O Very sol m H2O and alcohol 
(Arfvedson ) 

Sol in H2O, with decomp and separation 
of KCl, unless H2O is acidulated with HCl 
(Pehgot, A ch (3) 6 37 ) 


Solubihty m H2O at t° 


t° 

100 pts 

of the solution 
contain 

Solid phase 

I ts 
U 02 

Pts 

Cl 

Pts 

K 

0 8 ! 

38 57 

13 59 

3 86 

UO CI 2 2KC1 2 H 2 O 





+KC1 

14 9 

33 71 

13 51 



17 5 

37 36 

14 50 

5 27 


25 0 

35 01 

15 26 



41 5 

35 27 

15 92 

7 39 


50 0 

34 18 

16 56 



60 0 

34 19 

17 25 

9 14 

UO 2 CI 2 2KC1 2 H 2 O 

71 5 

33 55 

17 44 

9 28 


78 5 

35 26 

18 24 

9 95 



(Rimbach, B 1904, 37 463 ) 
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Potassium uranyl chlonde is decomp by 
H 2 O at temp below 60° Above 60°, it is 
sol m H 2 O without decomp 

Potassium vanadium chlonde, VKaCL+HaO 
Difficultly sol m H 2 O and alcohol (Stab- 
ler, B 1904, 37 4412 ) 


Potassium yttnum chlonde 

Sol m H 2 O with evolution of heat 


Potassium zmc chlonde, 2KC1, ZnCL 
Very deliquescent Sol in 1 pt cold, and 
m all proporiaons of hot H 2 O (Pierre, A ch 
(3) 16 248 ) 

-fH 20 Not very dehquescent Can be 
recryst (Ephraim, Z anorg 1908, 69 58 ) 
KCl, ZnCl 2 + 2 H 20 Not dehquescent 

Cannot be recryst without decomp 

(Ephraim ) 

Potassium chloroiodide, KCI 2 I 

Very unstable (Wells and Wheeler, Sill 
Am J 143 475) 

KCI4I Sol in H 2 O with decomp Ether 
dissolves out Ida (Filhol, J Pharm 25 
433) 

Potassium fluonde, KE or K 2 F 2 

Very dehquescent Very sol m H 2 O SI 
sol mHF+Aq Easily sol in cone KC 2 Ha 02 
-f-Aq Insol in alcohol (Berzehus ) Sol 
m dilute alcohol (Stromeyer, A 100 83 ) 
Sp gr of aqueous solution of KF at 18° 
contammg — 

5 10 20 30 40% KF 

1041 1084 1 117 1272 1378 

(Kohlrausch, W Ann 1879 1 ) 


Solubihty m HF-f Aq at 21 ° 
(G per 100 g H 2 O ) 


HF 

KF 

HF 

KF 

0 0 

96 3 

13 95 

31 4 

1 21 

72 0 

15 98 

33 4 

1 61 

61 0 

17 69 

35 6 

3 73 

40 4 

20 68 

38 4 

4 03 

32 5 

28 60 

46 9 

6 05 

30 4 

41 98 

61 8 

9 25 

29 9 

53 71 

74 8 

11 36 

29 6 

74 20 

105 0 

12 50 

30 5 

119 20 

1 

169 5 


(Ditte, C R 1896, 123 1282 ) 


Easily sol m hqmd HF (Franklm, Z 
■anorg 1905, 46 2 ) 

Very si sol m hqmd NHs (Gore, Am Ch 
J 1898, 20 829 ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 


KF will ‘‘salt out’’ acetone from aqueous 
solution The table shows the composi- 
tion of the solutions at the pomts at 
which inhomogeneous solutions of KF, 
acetone and H 2 O just become homo- 
geneous at 20 ° 


100 g of the solution contain 


G 

KF 

G H 2 O 

G 

acetone 

G KF 

G H 2 O 

G 

acetone 

5 

75 

58 

91 

35 

34 

0 

61 

31 

95 

67 

44 

5 

00 

56 

28 

38 

72 

0 

50 

29 

92 

69 

58 

3 

84 

52 

25 

43 

91 

28 

42 

69 

76 

1 

82 

3 

06 

49 

05 

47 

89 

25 

74 

71 

24 

3 

02 

2 

61 

46 

84 

50 

55 

22 

35 

72 

99 

4 

66 

2 

22 

44 

79 

52 

99 

20 

28 

73 

80 

5 

90 

14 

95 

73 

66 

11 

39 

18 

71 

74 

10 

7 

19 

11 

46 

70 

77 

17 

77 

16 

31 

73 

97 

9 

72 

9 

17 

67 

30 

23 

53 

12 

40 

72 

01 

15 

59 

7 

72 

64 

01 

28 

27 

33 

86 

65 

73 

0 

397 

7 

07 

62 

03 

30 

90 

29 

97 

68 

54 

1 

50 

6 

43 

60 

50 

33 

07 

22 

05 

73 

41 

4 

54 

1 

38 

40 

55 

58 

06 

17 

82 

74 

01 

8 

16 

0 

979 

36 

42 

62 

60 

14 

34 

73 

29 

12 

37 

0 

693 

32 

69 

66 

61 

44 

24 

55 

52 

0 

240 

0 

57 

31 

50 

67 

93 

33 

34 

65 

66 

1 

00 

0 

89 

35 

74 

63 

36 

29 

86 

68 

54 

1 

60 

0 

75 

33 

84 

65 

41 

24 

38 

72 

16 

3 

45 


At the first quadruple point where the 
hydrate^ acetone, water and vapor are m 
equihbnum the upper layer contains 98% 
acetone, while the lower laver contains m 
100 g , 46 3 g KF A sat solution of KF 
will thus dehydrate acetone to the extent of 
98% 

(FVankforter and Cohen, J Am Chem Soc 
1914, 36 1115 ) 


Similar data are given for KF in ethyl and 
propyl alcohol by Frankforter and Frary 
(J phys Ch 1913, 17 402 ) 

-f2H20 Very deliquescent (Guntz, A 
ch (6) 3 20 ) 

Sat aq solution at 18° contains 45 3% 
KF(deForcrand,C R 1911,162 1210) 

Sp gr of solution sat at 18° = 1 502, and 
contams 48% KF (Mylius and Funk, B 
1897,30 1718) 

+ 4 H 2 O Not deliquescent (deFoicrand, 
C R 1911,162 1075) 

Sat aq solution at 18° contams 35 96% 
KF (de Forcrand, C R 1911, 162 1210 ) 


Potassium hydrogen fluoride, KF, HF — 
KHF 2 

Easily sol in H 2 O SI sol m H 2 O con- 
taining HF Easily sol in cone KC 2 H 302 -f' 
Aq Sol in dil alcohol, but msol in absolute 
alcohol 

KF, 2HF Dehquescent Decomp by 
H 2 O with absorption of heat (Moissan, C R 
106 547) 

KF, 3HF As above (Moissan ) 
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Potassium manganic fluonde 
See Fluomanganate, potassium 

Potassium scandium fluoride, KsScFa 
Sol in H2O Decomp by acids (R J 
Meyer, Z anorg 1914, 86 275 ) 

Potassium silicon fluonde 
See Fluosilicate, potassium 

Potassium tantalum fluonde 
See Fluotantalate, potassium 

Potassium tellmium fluonde, KF, TeF4 
Decomp by H2O (Hogbom, Bull Soc 
(2) 36 60 ) 

Potassium thallic fluonde, 2TIF3, KF 
Decomp by moisture Insol in HF 

(Gewecke, A 1909, 366 226 ) 

Potassium thonum fluonde, 2KF, ThF4+ 
4H2O 

Nearly insol m H2O Sol m HF+Aq 
KF, ThF 4 Precipitate (Chydemus ) 

Potassium tm (stannous) fluonde, 2KF, 
SSnFa+HsO 

Sol in H2O (Wagner, B 19 896 ) 

Potassium tm (stannic) fluonde 
See Fluostannate, potassium 

Potassium titamum ie^rafluonde 
See Fluotitanate, potassium 

Potassium titamum se&g[Utfluonde, 4KF, 
lljl c 

Precipitate Very si sol in H2O Sol m 
dll acids (Piccini, C R 97 1064) 

See also Fluosesguititanate, potassium 

Potassium titanyl fluonde 

Set Fluoxypertitanate, potassium 

Potassium tungstyl fluoride 
Stc Fluoxytimgstate, potassium 

Potassium uranium fluonde, , UL 4 

Insol m il2() and dil loids Difficultly 
sol in cone IICl+Acj Sol in cone H2SO4 
(Bolton, J W 1866 212 ) 

Potassium uranyl fluoride 
Set Fluoxyuranate, potassium 

Potassium vanadium ses^wifluonde 
See Fluovanadate, potassium 

Potassium vanadium /eirofluoride (?) 

Easily sol in H2O Insol in alcohol 
(Berzelius ) 


Potassium zme fluonde, KF, ZnF 
Sol in H2O (R Wagner ) 

2KF, ZnFo Sol m H2O (Berzehus ) 

Potassium zncomum fluonde 
See Fluozirconate, potassium 

Potassium fluonde hydrogen peroxide, KF 
H2O2 

Not hydroscopic Very sol in H2O Is 
not decomp at 70® and only partially so at 
110° (Tanatar, Z anorg 1901, 28 255 ) 

Potassium fluonde vanadic acid 
See Fluoxyvanadate, potassium 

Potassium hydnde, KH 

Decomp by H2O Insol in oil of tur- 
pentine, benzene, ether and CS2 (Moissan, 
C R 1902, 134 18 ) 

Potassium hydrosulphide, KSH 
Very deliquescent, and sol in H2O with 
gradual decomp CrystaUizes with J^H20 
Sol in alcohol 

Potassium hydroxide, KOH 
Very dehquescent, and sol in H2O with 
evolution of much heat 100 pts KOH, ex- 
posed over H2O at 16-20° take up 460 pts 
H2O in 56 days (Mulder ) 

1 pt KOH dissolves m 0 5 pt cold H 2 O (Lowitz) 
in 0 47 pt cold H 2 O (Bineau C E, 41 509) in 1 pt 
H 2 O (Abl ) 


Solubility of KOH in H2O at t° 



G KOH per 100 g 

Solid phase 


H2O 

solution 

—22 

3 7 

3 6 

Ice 

—20 7 

22 5 

18 4 


—65 2 

44 5 

30 8 


— 36 2 

36 2 

26 6 

KOH 4H2O 

—32 7 

77 94 

43 8 


—33 

80 

44 4 

KOH4H2O+KOH 

2H2O 

—23 2 

85 

45 9 

KOH 2 H 20 

0 

97 

49 9 


10 

103 

50 7 


15 

107 

51 7 


20 

112 

52 8 


30 

126 

55 76 


32 5 

135 

57 44 

KOH 2 H O+KOH 

H2O 

50 

140 

58 33 

KOH H2O 

100 

178 

64 03 


125 

213 

68 06 


143 

311 7 

75 73 



(Pickering, Chem Soc 1893, 63 908 ) 


100 pts KOH are sol m 93 4 pts H2O at 
15° or 100 pts H2O dissolve 107 pts KOH at 
15° Sp gr =15355 at 15° 
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All higher values found in solubihty tables 
axe incorrect (Ferchland, Z anorg 1902, 
30 133) 

100 g sat aq solution at 15® contain 
60 48 g KOH (de Fororand, C R 1909, 
149 719 ) 

Sat KOH+Aq boils at 157 7® (Griffiths), 
340° (Gerlach) 

B -pt of KOH+Aq containing pts KOH to 
100 pts H 2 O 


Sp gr of KOH + Aq 



(Gerlach, Z anal 26 464 ) 


Sp gr and b-pt of KOH+Aq according to 
Dalton 


% K 20 

Sp 

gr 

B ] 

pt 

1 % K 20 1 

Sp 

gr 

B pt 

4 

7 

1 

06 

100 

56° 

36 

8 

1 

44 

123 

89° 

9 

5 

1 

11 

101 

11 

39 

6 

1 

47 

129 

44 

13 

0 

1 

15 

101 

6b 

42 

9 

1 

52 

135 

56 

16 

2 

1 

19 

103 

33 

46 

7 

1 

60 

143 

33 

19 

5 

1 

23 

104 

44 

51 

2 

1 

68 

160 

00 

23 

4 

1 

28 

106 

66 

5b 

8 

1 

78 

188 

22 

26 

3 

1 

33 

109 

44 

63 

6 

1 

88 

215 

56 

29 

4 

1 

36 

112 

22 

72 

4 

2 

00 

315 

56 

32 

4 

1 

39 

115 

56 

84 

0 

2 

2 

red heat 

34 

4 

1 

42 

118 

89 

100 


2 

4 




&p gr of KOH +Aq at 15 



(Richter ) 


Sp gr of KOH+Aq at 15° a = sp gr if %is 
K20,b = sp gr If % is KOH 


(Calculated by Gerlach, Z anal 8 279, 
after Zimmermann, N J Pharm 18, 2 5, and 
Schiff, A 107 300 ) 


Sp gr ofKOH+4qat 15° 



(Zimmerman N J Pharm 18 2 5 


(Kohlrausch, W Ann 1879 1 ) 
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Sp gr of KOH+Aq at 15° 


% KOH 

Sp gr 

% KOH 

Sp gr 

10 

1 077 

50 

1 539 

20 

1 175 

60 

1 667 

30 

1 288 

70 

1 790 

40 

1 411 




(Gerlach, Z anal 27 275, calculated from 
Schiff, A 107 300) 


Sp gr of K 20 +Aq at 15° 


%K20 

Sp gr 

% KjO 

Sp gr 

5 

1 054 

30 

1 358 

10 

1 111 

35 

1 428 

15 

1 171 

40 

1 500 

20 

1 231 

45 

1 576 

25 

1 294 




(Hager, Adjumenta varia, Leipsic, 1876 ) 


Sp gr of KOH+Aq at 20° containing 2 
mols KOH to 100 mols H20 = l 05325 
(Nicol, Phil Mag (5) 16 122 ) 


Sd gr of KOH+Aq at 15° 


kS’h 

Sp gr 

K§H 

Sp gr 

kB’h 

Sp gr 

52 

1 53822 

34 

1 33313 

16 

1 14925 

51 

1 52622 

33 

1 32236 

15 

1 13955 

50 

1 51430 

32 

1 31166 

14 

1 12991 

49 

1 50245 

31 

1 30102 

13 

1 12031 

48 

1 49067 

30 

1 29046 

12 

1 11076 

47 

1 47896 

29 

1 27997 

11 

1 10127 

46 

1 46733 

28 

1 26954 

10 

1 09183 

45 

1 45577 

27 

1 25918 

9 

1 08240 

44 

1 44429 

26 

1 24888 

8 

1 07302 

43 

1 43289 

25 

1 23866 

7 

1 06371 

42 

1 42150 

24 

1 22849 

6 

1 05443 

41 

1 41025 

21 

1 2183S 

5 

1 04517 

40 

1 1990() 

22 

1 20834 

4 

1 03593 

39 

1 38793 

21 

1 19837 

3 

1 02671 

38 

1 37686 

20 

1 18839 

2 

1 01752 

17 

1 1658() 

19 

1 17855 

1 

1 00S34 

3b 

1 1548) 

18 

1 16875 

0 

0 99918 

35 

1 um 

17 

1 1589S 




(Pickcrmg, Phil M ig 1S94, (5) 37 375 ) 


Sp gr of N solution at 1874° = 10481 
(Loomis, W Ann 1890, 60 55( ) 


Sp gr of KOH+Aq 
% KOH 6 87 12 10 

Sp gr 20°/20° 1 0601 1 1025 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 272) 


KOH+Ao contammg equal pts of KOH 
and H 2 O freezes at — 54° (Guyton-Morveau, 
Gm-K 2,1 18) 

KOH IS completely miscible with NaOH 
and with RbOH in both the liquid and the 
solid states (Hevesy, Z phys Ch 1910, 73 
667) 

Insol m hqmd NHs (Franklin, Am Ch 
J 1898, 20 828 ) 

Abundantly sol in strong alcohol or wood- 
spint 

See below under KOH+ 2 H 2 O 

Readily sol in glycerme 

Sol in not less than 25 pts of ether 
(BouUay ) Sol in much more than 25 pts of 
ether (Connell ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

Insol in acetone Readily sol m fusel 
oil 

Insol m acetone and in methjlal (Eid- 
mann, C C 1899, II 1014 ) 

Sol in aqueous solution of manmte (Favre, 
A ch (3) 11 76 ) 

The composition of the hydrates formed by 
KOH at different dilutions is calculated from 
determinations of the lowering of the fr-pt 
produced by KOH and of the conductivity 
and sp gi of KOH+Aq (Jones, Am Ch J 
1905, 34 337 ) 

+ii.o 

+ 2 H 2 O Very deliquescent, and sol in 
HiO with absorption of much heat 

100 g sat solution m H 2 O at 30° contain 
55 75 g anhyd KOH (de Waal, Dissert 

1910) 


Solubility of ]\0H+2H20 in alcohol +Aq at 
30° 


KOH 

*/( alcohol 

% HaO 

55 75 

0 

44 25 

54 81 

0 43 

44 76 
* 

31 0 

57 50 

11 50 

2S 99 

65 07 

5 94 

27 67 

69 92 

2 41 

27 20 

73 01 

negative 

26 25 

81 98 

({ 


*Sep irates into two layers 

(de Waal, Dissert, 1910 ) 


+4H2O 
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Potassium hydrogen titanium d^imide, 
TirNH)NK 

Decomp by H 2 O and alcohol Insol m 
aU ord indifferent orgamc solvents (Ruff, 
B 1912,46 1371) 


Potassium iodide, KI 

Deliquescent only m very moist air Very 
sol in ££20 with absorption of heat 

The temp of H 2 O can be lowered 24° by 
dissolving KI (Baup ) 

140 pts KI dissolved in 100 pts H 2 O at 
10 8° lower the temp 22 5° (Rudorff, Pogg 
136 276) 

100 pts H 2 O dissolve 126 6 pts KI at 0° 
(Kremers), 127 8 pts KI at 0° (Mulder), 
127 9 pts KI at 0° (Gerardin ) 

By boihng, 100 pts H 2 O dissolve 221 pts 
KI at 120° (Baup), 222 2 pts KI at 120° 
(Gay-Lussac), 222 6 pts KI at 118 4° (Mul- 
der), 223 58 pts KI at 117° (Legrand), 223 6 
pts KI at 117° (Gerardm ) 

Between these temps the solubility m- 
creases proportional to temp 

Sol in 0 736 pt H 2 O at 12 6® m 0 709 pt H 0 at 
16® in 0 7 pt H 2 O at 18® m 0 45 pt H 2 O at 120® 
(Graham Otto ) 

100 pts KI 4-Aq sat at 15 16® contam 58 07 pts KI 
(v Hauer J pr 98 , 137 ) 

100 pts H 2 O at 12 5® dissolve 136 pts at 16° 141 
pts KI (Baup ) 

100 pts H 2 O at 18® dissolve 143 pts KI at 120° 271 
pts (Gay Lussac ) 

Sol in 0 79 pt H 2 O at 0° m 0 70 pt H 2 O at 20° 
in 0 63 pt H 2 O at 48® in 0 67 pt H 2 O at 60® in 0 63 
pt H 2 O at 80° in 0 51 pt H 2 O at 100® (Kremers 
Pogg 97 15) 

Sol in 0 71 pt H 2 O at 15° (Eder, Dingl 
221 89) 


Solubihty of KI m 100 pts H 2 O at t° 


t° 

Pts KI 

t® 

Pts KI 

t 

Pts KI 


127 9 

19 

143 4 

38 

159 

1 

128 7 


144 2 

39 

160 

2 

129 6 

21 

145 1 


160 

3 

130 4 

22 

145 9 

41 

161 

4 

131 2 

23 

146 7 

42 


5 

132 1 

24 

147 5 

43 


6 

i^i 


148 3 

44 

164 

7 

133 7 


149 1 

45 

164 

8 

134 6 

27 

149 9 

46 


9 

135 3 

28 


47 

166 

10 

136 1 

29 

151 5 

48 

167 

11 

137 0 

30 

152 3 

49 

168 

12 

137 8 

31 

153 


168 

13 

138 6 

32 

154 

51 

169 

14 

139 4 

33 

155 

52 

170 

15 

140 2 

34 

156 

53 

171 

16 

RiEI 

35 

156 

54 

172 

17 

141 8 

36 

157 

55 

172 

18 

142 6 

37 

158 

56 

173 


Solubihty of KI m 100 pts , etc — Continued 


t® 

Pts KI 

t® 

Pts KI 

t° 

Pts KI 

57 

174 

78 

191 

99 

208 

58 

175 

79 

192 

100 

209 

59 

175 

80 

192 

101 

210 

60 

176 

81 

193 

102 

211 

61 

177 

82 

194 

103 

212 

62 

178 

83 

195 

104 

213 

63 

179 

84 

196 

105 

213 

64 

180 

85 

197 

106 

214 

65 

180 

86 

197 

107 

215 

66 

181 

87 

198 

108 

216 

67 

182 

88 

199 

109 

217 

68 

183 

89 

200 

110 

218 

69 

184 

90 

201 

111 

219 

70 

184 

91 

202 

112 

220 

71 

185 

92 

202 

113 

220 

72 

186 

93 

203 

114 

221 

73 

187 

94 

204 

115 

222 

74 

188 

95 

205 

116 

223 

75 

188 

96 

206 

117 

223 6 

76 

189 

97 

207 



77 

190 

98 

208 




(Mulder, calculated from his own and other 
observations, Scheik Verhandel 1864 63 ) 


Solubihty of 

KI 

in 

100 pts 

H 2 O 

' at 

+° 


t® 

Pts KI 

t 

Pts KI 

t® 

Pts KI 

-22 

65 

107 2 

21 

05 

143 3 

71 

1 

183 

5 

-22 

35 

106 6 

25 

6 

146 6 

74 

75 

185 

6 

-16 

8 

111 1 

29 

1 

149 6 

81 

6 

192 

0 

-11 

35 

116 3 

37 

3 

156 7 

86 

35 

194 

6 

-6 

9 

120 4 

42 

3 

160 3 

93 

5 

200 

3 

0 


126 1 

45 

75 

163 6 

100 

7 

205 

6 

+3 

25 

130 1 

51 

8 

167 6 

110 

2 

216 

1 

9 

55 

134 0 

55 

05 

169 1 

113 

7 

218 

8 

12 

75 

137 1 

60 

55 

173 4 





12 

9 

137 9 

65 

0 

178 3 







(Coppet, A 

ch 

(5) 30 

417 





Solubility is represented by a straight line 
of the formula 126 23+0 8088t (Coppct ) 


Solubility of KI m 100 pts H 2 O at high tomp 


t° 

Pts KI 

t 

Its KI 

124 

233 9 

144 

264 b 

133 

249 3 

175 

310 4 


(Tilden and Shenstone, Phil Trans 1884 23 ) 


If solubility S =pts KI in 100 pts solution, 
S = 55 8+0122t from 0° to 165° (Etard, 
C R 98 1432 ) 
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Sat KI+Aq contains % KI at 



%KI 

t° 

%KI 

-21 

50 7 

78 

64 8 

-21 

51 0 

96 

66 9 

-21 

51 2 

150 

70 6 

-19 

52 2 

151 

70 9 

-15 

53 2 

175 

71 6 

-9 

54 5 

176 

72 7 

0 

56 9 

190 

73 8 

+21 

59 3 

193 

74 5 

44 

60 8 

213 

75 7 

72 

64 3 




(fitard, A ch 1894, (7) 2 , 542 ) 


Solubility of KI in 100 g H 2 O at t° 


t® 

g KI 

t 

g KI 

-1 

122 2 

-11 5 

64 7 

-5 

119 8 

-9 5 

51 5 

-4 

117 4 

-7 

42 6 

-10 

115 1 

-6 

34 4 

-14 

75 8 

-5 

25 7 


(Meusser, Z anorg 1905, 44 80 ) 


102 70 pts by weight are contained in 100 
cc KI+Aq sat at 25®, or 59 54 pts in 100 g 
of solution, sp gr =1 7254 
94 05 pts by weight are contained in ICO cc 
KI+Aq sat at 0°, or 56 34 pts in 100 g of 
solution, sp gr =1 6699 (Walden, Z phys 
Ch 1906, 56 715 ) 


Solubility of KI in H 2 O at low temperatures 


t 

/f KI 

Solid phase 

t 

% KI 

Solid phase 

-12 5 

38 

Ice 

-22 

52 1 

KI 

-15 

41 2 

li 

-20 

52 6 

It 

-17 5 

44 6 

It 

-15 

53 5 

it 

-20 

48 

It 

-10 

54 5 

it 

-22 5 

51 2 

It 

- 5 

65 4 

it 

-23 2 

51 9 

+KI 

0 

56 4 

tt 


(Kremann and Kershbaum, Z anorg 1907, 
66 218) 


149 2() g KI dissolve in UK) g H O at 25° 
(Amadori ind Puri]) mini, Rend Aoc I me 
1011, V, 20 47 i) 

60 19 g m 100 g KI+Aq sit at 25° 

( Pai sons and Whitt emore, J Am Chem Soc 
1911, 33 1934 ) 

56 1 g in 100 g KI+Aq Sc?t at 0°, 60 35 g 
in 100 g KI+Aq sat at 30° (Van Dam 
and Donk, Chem Weekbl 1911, 8 848 ) 


Sp gr of KI+Aq at 21° 



Sp gr 

li 

Sp gr 

li 


1 

1 

0075 

21 

1 

1807 

41 


2 

1 

0151 

22 

1 

1911 

42 

1 4371 

3 

1 

0227 

23 

1 

¥mim\ 

43 

1 4520 

4 

1 

ilKWifl 


1 


44 

1 4671 

5 

1 



1 

2229 

45 

1 4825 

6 

1 

0464 

■A 

1 

2336 

46 

1 4982 

7 

1 

0545 


1 

2445 

47 

1 5142 

8 

1 

0627 


1 

2556 

48 

1 5305 

9 

1 

0710 


1 

2699 

49 

1 5471 

10 i 

1 

0793 


1 

2784 

IBM 

1 5640 

11 

1 

0877 

31 

1 



1 5810 

12 

1 



1 

BiiHI 

52 

1 5984 

13 

1 



1 

3138 

53 

1 6162 

14 

1 

1136 

34 

1 

3262 

54 

1 6343 

15 

1 

1226 

35 

1 

3389 

55 

1 6528 

16 

1 

1318 


1 

3519 

56 

1 6717 

17 

1 

1412 

37 

1 

3653 

57 

1 6911 

18 

1 

1508 

38 

1 

3791 

58 

1 7109 

19 1 

1 

1606 

39 

1 

3933 

59 

1 7311 

20 

1 

1705 

40 

1 

4079 

60 

1 7517 


(Schiff, A 110 75 ) 


Sp gr cf KI+Aq S = according to Schiff 
(A 108 340) at 21°, K = accordmg to Kremers 
(Pogg 96 62), interpolated by Gerlach (Z 
anal 8 285 ) 

5 10 15 20 25 30% KI, 

S 1 038 1 079 1 123 1 171 1 279 

K 1 038 1 078 1 120 1 166 1 218 1 271 

35 40 45 50 55 60% KI 

S 1 483 

K 1 331 1 396 1 469 1 546 1 636 1 734 


Sp gr of KI+Aq at 18° 


li 

Sp gr 


Sp gr 

% 

KI 

Sp gr 

5 

1 0363 

30 

1 273 

55 

1 630 

10 

1 0762 

40 

1 3966 



20 

1 1679 

50 

1 545 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of KI+Aq at 18° 


% KI 

Sp gr 

1 044 

1 0062 

5 0 

1 0363 


(Giotrian, W Ann 1883, 18 191 ) 


Sp gr at 16°/4° of KI+Aq containing 
32 4875% KI = 1 30238 fSchonrock, Z phys 
Cb 1893, 11 781 ) 

KI+Aq containing 9 35% KI has sp gr 
20°/20° = 1 0726 

KI+Aq containing 11 35% KI has sp gr 
20°/20° = l 0892 (Le Blanc and Rohland, Z 
phys Ch 1896, 19 278 ) 
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B -pt of KI + Aq containing pts KI to 100 
pts H2O 


B pt 

Pts KI 

B pt 

Pts KI 

B pt 

Pts KI 

101° 

15 

108° 

111 5 

115 

185° 

102 

30 

109 

123 

116 

195 

103 

45 

no 

134 

117 

205 

104 

60 

111 

145 

118 

215 

105 

74 

112 

155 

118 5 

220 

106 

87 

113 

165 



107 

99 5 

114 

175 




(Gerlach, Z anal 26 439 ) 


Sat JKI+Aq boils at 119° (Kremers) 

Sat KI+-Aq forms a crust at 117 5°, and 
contains 210 pts KI to 100 pts H2O, highest 
temp observed, 118 5° (Gerlach, Z anal 
26 426) 


Solubihty of KI in l2+Aq at 25° 


KI mol /I 

I g atoms/l 

6 15 

0 00 

6 23 

3 64 

6 40 

11 11 

6 36 

13 16 

6 33 

13 2 

6 24 

17 03 


(Abegg, Z anorg 1906, 60 428 ) 


Solubility of KI+I2 m H2O at 25° 



% 

I 

Solid 

phase 


% 

I 

Solid 

phase 

29 

45 

64 

34 

KI+KIs 

25 

88 

68 

79 

Kl7+Ij 

28 

91 

63 

88 

tt 

25 

57 

69 

01 

(1 

26 

84 

66 

54 

KI8+KI7 

27 

86 

66 

56 

KI3 

27 

18 

err 

14 

K 

27 

27 

66 

91 

(1 

27 

14 

66 

60 

it 

26 

95 

67 

17 

KI, 






25 

71 

67 

91 

tl 


(Foote and Chalker, Am Ch J 1908, 39 
564) 

See also under Iodine 


KI+Aq sat at 14 5° containing 139 8 pts 
KI to 100 pts H2O dissolves 1 0 pt K2SO4 
with separation of 2 2 pts KI, so that solution 
contains 137 6 pts KI and 1 0 pt K2SO4 to 
100 pts H2O (Mulder, Rotterdam, 1864 ) 
100 pts H2O dissolve 86 3 pts KI and 2 1 
pts Na2S04 at 14 5° (Mulder, J B 1866 
67 ) 

Sol in AsCb, SnCb and POCJ3 (Walden, 
Z anorg 1900,26 214 ) 

Attacked by dry liquid NO 2 with liberation 
of I2 (Frankland, Chem Soc 1901, 79 1361 


Sol m hquid SO2 (Walden, B 1899, 32 
2864) 

Solubihty m SO2 decreases with rise of 
temp (Walden, Z phys Ch 1903, 42 456 ) 

Insol in liqmd CO2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

Very easily sol m hquid NH3 (Frankhn, 
Am Ch J 1898, 20 829 ) 

Hydrazine dissolves 135 7 pts KI at 12 5- 
13° (de Bruyn, R t c 1899, 18 297 ) 

100 pts alcohol of 0 85 sp gr dissolve 18 pts KI 
at 12 5® 100 pts absolute alcohol dissolve 2 5 pts 

KI at 13 5° Much more sol in hot alcohol (Baup ) 

100 pts alcohol of D sp gr at 0° dissolve 
at 18°— 

D 0 9904 0 9851 0 97^6 0 9665 0 9528 

130 5 119 4 1001 89 9 76 9 pts KI, 

D 0 9390 0 9088 0 8464 0 8322 

66 4 48 2 114 6 2 pts KI 

That IS, aqueous alcohol dissolves approxi- 
mately the same amount of KI that the water 
present m the alcohol would dissolve, and it is 
therefore probable that KI is msol m strictly 
absolute ^cohol (Gerardin ) 

Solubihty m 100 pts alcohol of 0 9496 sp 
gr at 

8° 13° 25° 46° 55° 62° 

67 4 69 2 75 1 84 7 87 5 90 2 pts KI 

(Gerardm, A ch (4) 6 155 ) 


Sol m 68 3 pts absolute alcohol (Eder, 
Dingl 221 89), in 370 pts ether (sp gr 
0 729), (Eder, Z c ), m 120 pts alcohol-ether 
G 1), (Eder, I c ) 

Sol in 10-12 pts 90% alcohol, and 40 pts 
absolute alcohol (Hager, Comm 1883 ) 

100 pts absolute methyl alcohol dissolve 
16 5 pts at 20 5°, 100 pts absolute ethyl 
alcohol dissolve 1 75 pts at 20 5° (de Bruyn, 
Z phys Ch 10 783 ) 


Solubihty of KI m methyl alcohol +Aq at 25° 

F = % by wt of alcohol in alcohol +Aq 
S = Sp gr of alcohol+Aq sat with K I 
L = miUimols KI in 100 ccm of the solu- 
tion 


P 

S 25° /4° 

j — — 

I 

0 

1 7213 

620 

10 6 

1 634 

555 

30 8 

1 460 

431 

47 1 

1 325 

335 

64 0 

1 185 

243 

78 1 

1 066 

169 

98 9 

0 9700 

113 

100 

0 9018 

80 


(Herz and Anders, Z anorg 1907, 66 274 ) 




POTASSIUM IODIDE 


767 


Solubility of KI in CH3OH 

G = g KI in 100 g of the solution 
ti = temp of complete solution 
t 2 = temp at which salt begms to separate 
out 


G 

ti 

t2 

8 64 


266° 

12 95 

0° 


14 2 

20 


14 6 


262 

14 97 

25 


19 2 

85 

256 

26 8 

115 

242 

28 9 

144 

229 

29 6 

33 0 

188 

196 


(Centnerszwer, Z phys Ch 1910, 72 432 ) 


Solubihty of KI m methyl alcohol at t° 


t° 

[B9 

t® 

g Kim 100 
g alcohol 

15 

14 50 



30 

16 20 


29 1 

50 

18 9 


27 5 

80 

22 5 

240 

24 8 

100 

25 0 

245 

22 6 

120 

27 2 

247 


140 

29 2 


13 8 

160 

30 6 


7 6 


*Critical temp of solution 

(Tyrer, Chem boc 1910, 97 626 ) 


At room temp 1 pt KI by weight ib sol m 
6 pts m( thyl alcohol 0 7990 
lb (thyl Dis 0 8322 

219 ‘‘ piop>l “ 0 8160 

(Rohliiicl, Z inoig 1898,18 325) 


Solubility in mixtures of methyl and ethyl 
ileohol at 25° 

P = % mi thyl alcohol 111 the solvent 
G = g KI in 10 (fin of the solution 
b == bp gi of the sat solution at 25 


I 

c 

S 2 , /4 

0 00 

0 155 

0 8015 

4 

0 191 

0 8041 

10 40 

0 225 

0 8071 

41 02 

0 494 

0 8295 

80 69 

1 OH 

0 8794 

84 77 

1 072 

0 8795 

91 25 

1 184 

0 8908 

100 00 

1 316 

0 9018 


(Herz and Kuhn, Z anorg 1908, 60 155) 


Solubihty m mixtures of methyl and propyl 
alcohol at 25° 


P = % propyl alcohol m the solvent 
G = g KI m 10 cem of the solution 
S = Sp gr of the sat solution 


P 

G 

S 25®/4® 

0 

1 316 

0 9018 

11 11 

1 096 

0 8823 

23 8 

0 854 

0 8629 

65 2 

0 262 

0 8187 

91 8 

0 060 

0 8045 

93 75 

0 058 

0 8041 


0 043 

0 8041 


(Herz and Kuhn ) 


Solubihty m mixtures of propyl and ethyl 
alcohol at 25° 


P == % propyl alcohol m the solvent 
G = g KI m 10 cem of the solution 
S = Sp gr of the sat solution 


P 

G 

S 25®/4® 

0 

0 155 

0 8015 

8 1 

0 146 

0 7983 

17 85 

0 137 

0 7991 

56 6 

0 075 

0 7988 

88 6 

0 052 

0 8022 

91 2 

0 049 

0 8027 

95 2 

0 044 

0 8029 

100 

0 043 

0 8041 


(Herz and Kuhn ) 


100 g methyl dcohol dissolve 18 04 g KI 
at 25° 

100 g ethyl alcohol dissolve 2 16 g KI at 
25° 

100 g projiyl deohol dissolve 0 43 g KI 
at 25° 

100 g isoimvl ileohol dissolve 0 09 g KI 
it 25° 

(Turner and Bissett, Chem Soc 1913, 103 
1909) 


0 45'' g IS sol m 100 g propyl alcohol 
(belli imp, 7 phys Ch 1894,14 276 ) 
Alcoholic solution can be mixed with vol 
cthi r without pptn 

100 g 95% formic acid dissolve 38 2 g 
KI at 18 5° (Aschan, Chem Ztg 1913, 37 
1113) 
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Solubility m organic solvents at t° 

C = pts by wt of KI m 100 ccm of the 
sat solution 

L = no of litres which at the saturation 
temp hold m solution 1 mol KI 

S = sp gr of the solution at t°, referred to 
H 2 O at t° 

p = pts by wt of KI in 100 g of the solu- 
tion 


Solvent 

t® 

C 

L 

S 

P 

Water 

25® 

102 70 

0 162 

1 7254 

59 54 


0® 

94 05 

0 177 

1 6699 

56 32 

Methyl alcohol 

25® 

13 48 

1 231 

0 9003 

14 97 

25® 

14 26 





0® 

11 61 

1 430 


10 QK 

Ethyl alcohol 

25® 

1 520 

10 92 

) " ' 


0® 

1 197 

13 87 

\ H V 


Glycol 

25® 

45 85 

0 3621 

J 



25® 

47 23 

0 351) 




0® 

43 28 

0 383 

1 3954 

31 03 

Acetomtnle 

25® 

1 551 

10 70 




25 

1 590 

10 44 

0 7936 

2 003 


0® 

1 852 

9 00 

0 8198 

2 259 

Propionitnle 

25® 

0 316 

52 53) 

0 7821 

0 404 

25 

0 356 

46 76 n 




0® 

0 344 

48 26 ) f 

0 8005 

0 429 


0 

0 412 

40 29 ) 



Benzonitnle 

25® 

0 051 

325 5 

1 0076 

0 050 

Nitromethane 

25 

0 349 

47 56 

1 1367 

0 307 


25® 

0 289 

57 44 




0° 

0 366 

45 36 

1 1627 

0 315 


0® 

0 314 

52 87 



Nitrobenzene 

25® 

0 0019 

87 40 



Acetone 

25® 

1 038 

16 0 

0 7968 

1 302 

Furfnrol 

0® 

1 732 

9 58 

0 8227 

2 105 

25® 

5 93 

2 80 

1 2014 

4 94 

Benzalctehyde 

Sahcylaldehyde 

0® 

15 10 

1 10 



25® 

25® 

0 343 

0 549 

48 4 

30 24 

1 0446 
1 1373 

0 328 
0 483 

Amsaldehyde 

0® 

1 257 

13 21 

1 1501 

1 093 

25® 

0 720 

23 06 

1 1180 

0 644 

Ethyl acetate 

0® 

1 520 

10 92 

1 1223 

1 366 

25® 

0 0013 

12 80 



Methyl cyan 

acetate 

25 

2 459 

6 75 

1 1358 

2 165 


0® 

3 256 

5 10 

1 1521 

2 827 

Ethyl cyan 






acetate 

25® 

0 888 

18 7 

1 0579 

0 839 


25® 

1 090 

15 23 

1 0678 

1 021 


(Walden, Z phys Ch 1906, 66 715 ) 


Insol in CS 2 (Arctowski, Z anorg 1894, 
6 257) 

Sol in benzomtnle (Naumaim, B 1914, 
47 1369) 

Difficultly sol in methyl acetate (Nau- 
mann, B 1Q09, 42 3789 ) 

Sol in ethyl acetate (Casaseca, C K 30 
821) 

Insol in ethyl acetate (Naumann, B 
1910, 43 314) 

Insol in ethylamine (Shinn, J phys 
Chem 1907, 11 538 ) 

100 pts acetone dissolve 2 930 pts KI at 
25® (Krug and M ’Elroy, J Anal (jh 6 184) 

Sol in acetone, insol in methylal (Eid- 
mann, C C 1899 II 1014 ) 

3 08 pts sol in 100 pts acetone at —2 5° 

2 38 “ “ 100 ' “ ‘ +22® 


1 21 

‘‘ 100 

tc U ( 

56° 

0 26 “ 

“ “ 100 

“ pyiidine “ 

10° 

0 11 

^ 100 

il U ll 

119° 


(Laszczynski, B 1894, 27 2287 ) 


Freely sol in glycerine Insol in acetic 
acid (Berthemot ) 

Sol in 3 pts glycerine, insol in ohve oil 
(Cap and (jarot ) 

100 g glycerol dissolve 40 g KI at 15 5® 
(Ossendowski, Pharm J 1907, 79 675 ) 

Potassium imodide, KIs 
Very dehquescent, very sol in H 2 O and 
alcohol (Johnson, Chem Soc 1877 , 1 
249) 

Solution of I m KI contains this salt (see 
KI) Decomp by heat or shaking with CS 2 , 
ether, chloroform Sol in alcohol, from 
which CS 2 does not remove I (Jorgensen, J 
pr (2) 2 247) 

Potassium penodide 

Solubxhty determinations show that the 
compds KI 3 and KI 7 are the only penodides 
of potassium which form solids at 25® 
tiee under KI+I (Foote and ChalJcer, 
Am Ch J 1908, 39 566 ) 

KI 7 See above 

Potassium mercuric iodide ammoma, 

K 2 Hgl 4 , 2NH3 

(Peters, Z anorg 1912, 77 188 ) 

Potassium silver iodide, KI, Agl 
Sol in KI+Aq Sol in hot alcohol 
(BouUay, A ch 34 377 ) 

2KI, Agl, Sol in KI+Aq Decomp by 
H 2 O (BouUay ) 

Hygroscopic (HeUwig, Z anorg 1900, 26 
180) 

3KI, Agl Decomp by H 2 O (Ditte, C R 
93, 415 ) 

KI, 2AgI Sol in methylethylketone 
(Marsh, Chem Soc 1913, 103 783 ) 

Potassium silver polyiodide^ AgK 3 li 2 , 3KI+ 
5 H 2 O 

Very deliquescent (Johnson, Chem Soc 
33 183 ) 

Potassium teUunum iodide 
See lodoteUurate, potassium 

Potassium thaUic iodide, KI, TII 3 

Decomp by H 2 O Can be crystallized from 
alcohol (Willm ) 

SKI, 2TII3+3H2O Partially decomp by 
H2O (Rammelsberg ) 

Potassium (Im) stannous) iodide, KI, Snl 2 + 

IHH2O 

When treated with a small quantity of H 2 O, 
KI dissolves out, but when more H 2 O is 
added, the substance is completely dissolved 
More sol in warm than cold alcohol (Boul- 
lay ) 
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Potassium zmc iodide, KI, Znh 
Very deliquescent (Rammelsberg, Pogg 
3 665 ) 

K2Znl4+2H20 Hydroscopic (Ephraim, 
: anorg 1910, 67 382 ) 

^otassmm iodide sulphur dioiade, KI, SO 2 
(Pdchard, C R 1900, 130 1188 ) 

KI, 4 SO 2 (Walden, Z phys Ch 1903, 

2 439) 

KI, I 4 SO 2 (Walden ) 

Potassium mtnde, K 2 N 
Decomp violently by H 2 O (H Davy) 

Potassium ruthemum d^^lydromtrosob^omlde, 
RU 2 H 2 NOBrs, 2HBr, 3KBr 
Ppt (Bnzard, A ch 1900, (7) 21 362 ) 

Potassium ruthemum mtrosochlonde, 
RU 2 H 2 NOCI 3 , 3KC1, 2HC1 
SI sol m H 2 O (Bnzard, C R 1899, 129 
16) 

^otassiuln suhoxide 
Decomposes H 2 O 

Does not exist (Lupton, Chem Soc 1876, 
565) 

‘otassium oxide, K 2 O 
Very sol in H 2 O with much heat 
See Potassium hydroxide 

*otassium d^oxlde, K 2 O 2 
Deliquescent Sol in H 2 O 
Forms compound K O 2 , 2 H 2 O 2 (Schone, 
L 193 241 ) 

‘otassium pe? oxide, K 2 O 4 
Deliquescent Vciy sol with decomp in 
UO 

‘otassium silicon oxyfluoride, SiF 2 (OK )2 and 
SiO(F)OK 

(bchiff and Bcchi, A Suppl 4 33 ) 

*otassium tantalum oxyfluonde, K 4 Ta 406 Fi 4 
Insol in boiling water hasilysol inHF-f 
q (Marign ic, A ch (4) 9 268 ) 

‘otassium phosphide, KP 3 
Decomp by H^O (Toannis, C C 1894, 
[ 834) 

KPs lasily dicoinj) by 1120 (Ilugot, 

’ H 1895, 121 208 ) 

‘otassium hydrogen phosphide, PH 2 K 
Decomp by H 2 O (Joannis, C R 1894, 
19 558 ) 

'otassium phosphoselenide, KSeP = K 2 Se, 
P^Se 

Sol in cold HiO with rapid decomp Sol 
1 alcohol with slight decomp (Hahn, J pr 

3 430) 


Potassium phospho^nselemde, 2K2Se, 

P2Se8 

Deliquescent Decomp violently with H 2 O 
Sol in alcohol or ether, or m a mixture of the 
two, with shght decomp , but decomp gradu- 
ally on the air (Hahn, J pr 93 430 ) 

Potassium phosphonewioselemde, K 4 p 2 Se 7 = 

2K2Se, P2Se6 

Deliquescent, immediately decomp by 
H 2 O, alcohol, or ether (Hahn ) 

Potassium phosphosulphide, 4 K 2 S 2 , P 2 SS 
Dehquescent Sol in H 2 O with decomp 

Potassium selemde, K 2 Se 
Sol in H 2 O with subsequent decomp on the 
air 

Insol m liqmd NHs, sol m air free H2O 
to a colorless hqmd (Hugot, C R 1899, 
129 299) 

+ 2 H 2 O Sol m H 2 O with decomp 
! (Clever, Z anorg 1895, 10 143 ) 

+9, 14, or I 9 H 2 O (Fabre, C R 102 
613) 

Potassium ^eimselemde, K 2 Se 4 
Easily sol m H 2 O Decomp on standmg 
Sol in hquid NHs (Hugot, C R 1899, 
129 299) 

Potassium monosulphide, K 2 S 
Deliquescent Sol m H 2 O and alcohol 
H 2 O solution decomp on air 

Sol in 10 pts glycerme (Cap and Garot, 
J Pharm (3) 26 81 ) 

Moderately sol in liquid NHs (Franklin, 
Am Ch J 1898, 20 829 ) 

Insol in acetone and in methylal (Eid- 
mann, C C 1899, II 1014 ) 

Insol in methyl acetate (Naumann, B 
1909,42 3790) 

+ 5 H 2 O (Schone, Pogg 131 380 ) 

All potassium sulphides are sol in glycerine, 
insol in ether and ethyl acetate 

Potassium disulphide, K 2 S 2 

Sol in H 2 O and ‘ilcohol, with giadual de- 
oomp 

Potassium /nsulphide, K 2 S 3 

Sol m H 2 O and ilcohol, with gradual de- 
comp on the an 

Potassium /e^rasulphide, K 2 S 4 
Sol in H 2 O and alcohol 
-I- 2 H 2 O Sol in H 2 O bl sol m alcohol 
-pSHsO Sol in H 2 O Alcohol takes out 
water (Schone ) 

Potassium pentosulphide, K 2 S 6 
Sol in H 2 O and alcohol 
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Potassitim palladium sulphide 
See Sulphopalladate, potassium 

Potassium platmum sulphide 
See Sulphoplatmate, potassium 

Potassium silver sulphide, 

4 Ag 2 S, K2S+2H2O 

Decomp byH20 (Ditte, C R 1895,120 
91) 

Potassium rhodium sulphide, 3K2S, Rh2Ss 
Decomp by H2O (Leidid ) | 

Potassium tellunum sulphide 

See Sulphotellurate, potassium | 

I 

Potassium thallium sulphide, K2S, TLSs 
Not decomposed by H2O, or hot NH4OH, or 
£OH+Aq Decomp by HCl or moderately 
cone H2S04+Aq Hot HNOg+Aq decomp 
with separation of S (Schneider, J pr 110 
168) 

Potassium tm (stanme) sulphide 
See Sulphostannate, potassium 

Potassium zme sulphide, K2S, 3ZnS 
Not attacked by H2O, but easily deoomp 
by the most dil acids (Schneider, J pr (2) 
8 29) 

Potassium tellunde, K2Te 
Sol m H2O (Demargay, Bull Soo (2) 
40 99) 

Sol in H2O and hquid NHg (Hugot, C R 
1899, 129 388 ) 

Praseocobaltic chlonde, 

Co(NH3)4Cl3+H20 
Easi^sol mH20 

Dll HCl+Aq dissolves traces, cone HC1+ 
Aq dissolves more Sol m NH40H+Aq with 
decomp Sol m cone H2SO4 without de- 
comp SI sol m dll H2S04H-Aq (Rose ) 

mercuric chlonde, Co(NHs)4Cla, HgCL 

SI sol m cold H2O, msol m HgCh+Aq 
(Vortmann, B 16 1892 ) 


chlonde dzchromate, 

[CoCl2(NH8)4]2Cr207+H20 
Scarcely sol m cold, easily sol in warm 
II2O (Vortmann, B 15 1897 ) 

T^seocobaltic chloride mtrate, 
CoCl2(NH3)4N03+H20 
Much less sol m H2O than the chlonde 
Precipitated from aqueous solution by dil 
HNOa+Aq (Vortmann, B 15 1896) 


Praseodymicotungstic acid 

Ammomum praseodymicotungstate, 
2(NH4)20, Pr208, I6WO8+I6H2O 
Very si sol m H2O Decomp by acids 
and alkahes (E F Smith, J Am Chem 
Soc 1904,26 1478) 

Banum praseodymicotungstate, 4BaO, PraOs, 
I6WO8+7H2O 
Ppt Insol m H2O 

6BaO, PraOs, I6WO8+9H2O Ppt (E F 
Smith ) 

Silver praseodymicotungstate, AAgaO, PraOs, 
I6WO8+8H2O 

Insol mHaO (E F Smith) 

Praseodymium, Pr 

Praseodymium bromide, PrBra+bHaO 
Very sol m H2O, sol m HBr (von Schule 
Z anorg 1898, 18 353 ) 

Praseodymium carbide, PrCa 
Decomp by H2O, msol m cone HNOj 
decomp by dil HNOs (Moissan, C R 
1900, 131 597 ) 

Praseodymium chlonde, PrClg 
Very sol m H2O Insol in PCI3 or SnCL 
Sol m alcohol Insol m ether and most or 
game solvents (Matignon, C R 1902, 134 
427) 

2 14 g PrCh dissolve m 100 g pyndme a 
15® (Matignon, Int Cong App Chem 1909 
2 53 ) 

4-H2O 

+3H2O 

-i-7H20 100 g H2O dissolve 334 2 g 

PrCl8+7H20 or 103 9 g of the anhydroui 
salt at 13® The aqueous solution sat ai 
14® has a sp gr 16®/16° = 1 687 At 100®, th( 
solubihty in H2O is unlimited (Matignon 
A ch 1906, (8) 8 388 ) 

Sol m cone HCl (von Schule, Z anorg 
1898, 18 352 ) 

100 pts of a solution of the salt in HC1+A( 
contain at 13®, 41 05 pts of anhydrous sal 
and 7 25 pts HCl Sp gr of this solution a 
16® = 1574 (Matignon, A ch 1906, (8) 8 
388) 

Praseodymium hydnde, PrH8 (?) 
(Muthmann, A 1904, 331 59 ) 

Praseodymium hydroxide 
Sol m citne acid (Baskerville, J Am 
Chem Soc 1904, 26 49 ) 

Praseodymium mtnde, PrN 
Decomp m moist air with evolution 0 
NHs (Muthmann, A 1904,331 59) 
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Praseodynutmi oxide, Pr 203 

Easily sol m H 2 O (v Welsbach, M 6 
477) 

Decomp by heating in the air (Scheele, 
Z anorg 1898, 17 322 ) 

Praseodymimn mowoperoxide, Pr(OH)2 H2O 
(Melikoff, Chem Soc 1902, 82 (2) 140 ) 

Praseodymium s?/peroxide, Pr(OH) (OOH) 
Ppt (Melikoff, C C 1902, I 172 ) 

Praseodymium ^mwperoxide, Pr(OOH)3 
Ppt fMehkoff ) 

Praseodymium peroxide, Pr407 
Sol in acids with evolution of 0 (v 
Welsbach ) 

Praseodymium oxysulphide, Pr2S02 
(Blitz, Z anorg 1911, 71 436 ) 

Praseodymium disulphide, PrSa 
Decomp by heat (Biltz, Z anorg 1911, 
71 437) 

Purpureocobaltic salts 
For other purpureocobaltic salts, see — 
Chloropurpureocobaltic salts 
Bromopurpureocobaltic salts 
Nitratopurpureocobaltic salts 
Sulphatopurpureocobaltic salts 

Purpureocobaltic cobalticyamde, 

Co(NH 3) 6Co(CN)e + 1 HH 2 O 
Insol in H 2 O 

femcyamde, Co(NH 3 ) 6 Fe(CN)o 

Insol in cold HiO Probably belongs to 
roseo series 

mercunc hydroxycblonde, 

CoN5Hu(HgCl)3(HgOH)Cl3 
Ppt (Vortmann and Morguhs, B 22 
2645 ) 

CoN5Hii(HgOII)4Cl3 Ppt (V and M ) 

— — mercuriodide, basic, 

Co]N5Hn(Hgl2)2(HgOH)3l3 
Ppt SI sol m acids Sol m KI+Aq 
(Vortmann and Borsbach, B 23 2804 ) 

— — molybdate, CoiOsfNHs)^, 7 M 0 O 3 + 

3H2O (?) 

Insol in H 2 O or dil HC 2 H 302 +Aq (Cai- 
aot, C R 109 109 ) 

sulphate 

See Sulphatopurpureocobaltic salts 

tungstate, Co(NH3)60(W04) 

Scarcely sol m cold or hot H2O (Gibbs ) 
Co203(NH3)io, IOWO3+9H2O (?) Insol 


m H 2 O, or dll HC 2 H 802 +Aq, or NH 4 OH+ 
Aq (Carnot, C R 109 147 ) 

Purpureocobaltic vanadate, Co208(NH3)io, 

5V2O6+9H2O (?) 

Ppt Insol in H 2 O (Carnot, C R 109 
147) 

Purpureocobaltic octamine salts 
See Octamine cobaltic purpureo salts 
Pyrosulphunc acid, H2S2O7 
See Disulphunc acid 
Radium, Ra 
Radium A 

More sol than Radium B and C m all 
solvents, sol even m orgamc solvents espe- 
cially CS 2 (Ramstedt, Le Radium, 1913, 10 
159) . 

Radium B 

More quickly sol than Radium C m H 2 O 
and acids, less qmckly sol m alkalme solu- 
tions, very si sol m orgamc solvents (Ram- 
stedt, Le Radium, 1913, 10 159 ) 

Radium C 

Sol in common acids, less so in alkalme 
solutions and in H 2 O, only very si sol in 
orgamc solvents (Ramstedt, Le Radium, 
1913, 10 159, Chem Soc 1913, 104 (2) 659 ) 

Radium bromide 

Less sol m H 2 O than corresponding Ba 
comp (Curie, Dissert 1903 ) 

Radium chloride 

Less sol m H 2 O than corresponding Ba 
comp (Curie, Dissert 1903 ) 

Radium emanation 

Coefficient of absorption for H 2 O = 0 245 at 
3% 0 23 at 20°, 0 17 at 40°, 0 135 at 60°, 0 12 
at 70°, 0 12 at 80° (Hofmann, Phys Zeit 
1905, 6 339 ) 

Solubility m H 2 O at t° 

Coefficient of solubility = cone of the 
emanation m the liquid cone of the emana- 
tion in the gas 



Coefficient of solubility 

0 

0 506 

4 3 

0 424 

5 7 

0 398 

10 0 

0 340 

14 0 

0 303 

17 6 

0 280 

20 0 

0 245 

26 8 

0 206 

31 6 

0 193 

39 1 

0 160 


Coefficient of solubility in sea-water of 
sp gr at 14° = 1 022 is 0 255 

(Bo\le, Phil Mag 1911, (6) 22 850 ) 
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KHODICYANHYDEIC ACID 


Solubility in H2O 

Temp 0 5° 17 5° 35° 41° 51° 

Sol 0 526 0 283 0 183 0 161 0 138 

Temp 60° 74° 79° 82° 91° 

Sol 0127 0112 0111 0111 0108 

(Kofler, M 1913, 34 389 ) 


CoeflScient of solubility of radium emanar- 
tion at 14° in various solvents 


Etbyl alcohol 7 34 

Amyl alcohol 9 31 

Toluene 13 7 

Sea water 0 255 

Mercury 0 


(Boyle, Phil Mag 1911, (6) 22 851 ) 


Coefficient of solubihty emanation of radium 
m various solvents at t° 


Solvents 

t= 18 ° 

0 

0 

11 

m 

Ethyl acetate 

7 35 

9 41 

13 6 

Acetone 

6 30 

7 99 

10 8 

Absolute 




alcohol 

6 17 

8 28 

11 4 

Aniline 

3 80 

4 43 


Benzene 

12 82 

16 54 at 3° 


Chloroform 

15 08 

20 5 

28 5 

Cylclohexane 

18 04 at 80° 



Water 

0 285 

0 52 


Ether 

15 08 

20 09 

29 1 

Glycferme 

0 21 



Hexane 

16 56 

23 4 

35 2 

Paraffine oil 

9 2 

12 6 


Carbon- 




bisulphide 

23 14 

33 4 

50 3 

Toluene 

13 24 

18 4 

27 

Xylene 

12 75 




(Ramstedt, Le Radium, 1911, 8 255 ) 


Solubihty in various oils, etc , at t° 


Rape oil 

Poppy seed oil 

1 Oil of turpentme 


Solubility 

t® 

Solubility 

t° 

Solubility 

-3 

51 2 

-5 

50 5 

-21 

42 5 

10 

35 3 

16 ' 

30 2 

0 

23 1 


26 1 


19 1 

18 

16 6 


6 2 

65 

12 4 

50 

7 5 


3 3 


8 4 

6 5 

4 08 


Solubihty in 10% dammar resm in oil of 
turpentme = 16 7 at 18° 

Solubihty m 5% colophony in amyl 
alcohol = 11 2 at 20° 

Solubility m amyl alcohol = 10 6 at 18° 
Solubihty m 20% colophony m amyl 
alcohol = 11 1 at 20° 

(Cune, Thesis 1910 ) 


Coefficient of absorption for petroleum = 
22 70 at -21° 

12 87 at +3° 

9 55 at 20° 

8 X3 at 40° 

7 01 at 60° 

(Hofmann, Phys Zeit 1905, 6 339 ) 

Rhodicyanliydnc acid, H3Rh(CN)6 
Not known m the free state 

Potassium rhodicyanide, K8Eh(CN)6 
Sol m H2O Easily decomp by acids 
Very sol m H2O (Leidi4, C E 1900, 130 
89) 

Ehodium, Eh 

Insol m all acids, mcludmg aqua regia 
Rhodium ^'sponge^^ is sol m HNOa+Aq, 
and somewhat in HCl+Aq when exposed to 
air 

Rhodium ammoma compounds 

See — 

Bromopurpureorhodium comps , 

BrRhCNHs) ^^2 

Chloropmnuxeorhodium comps , 

ClRh(NH8) ^^2 
lodopurpureorhodium comps , 
lRh(NH3)6X2 

! Luteorhodium comps , Rh(NH3)6X3 
Nitratopurpureorhodium comps , 
(N03)Rh(NH3)(>X2 

Roseoihodium comps , Rh(NH3)6(OH2)X3 
Xanthorhodium comps ,^N02)Eh(NH3)6X2 

Rhodium ifn'bronude, RhBr3+2H20 
Very sol in H2O (Goloubkine, Chem 
Soc 1911, 100 (2) 45 ) 

Rhodium rubidium bromide 
See Bromorhodite, rubidium 

Rhodium sodium bromide 
See Bromorhodite, sodium 

Rhodium dichlonde, RhCh (^) 

Insol in H2O, HCl, or HNOs+Aq Not 
attacked by boihng KOH or K2C03H-Aq 
(Fellenberg ) 

Decomp by boilmg KOH + Aq (Berzehus ) 
Does not exist (Leidid, C E 106 1076 

Rhodium inchlonde, RhCh 

Insol in acids, even aqua regia When 
boiled for a long time with KOH+Aq, it be- 
comes si sol in HCl+Aq 
Insol in H2O and acids, sol inalkahes+Aq 
(Leidid, C R 1809, 129 1251 ) 

+4H2O Very si dehquescent Easily sol 
m H2O, HCl+Aq, or alcohol Insol in ether 
Decomp by H2SO4 only when boilmg (Claus, 
J pr 80 282) 
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No definite amount of crystal H 2 O (Leidi4 
ch (6) 17 271 ) 

Jiodium chlonde with MCI 
See Cblororhodite, M 

Jiodium d^ydrozide, Rh 02 , 2 H 2 O, or 

Rhodium rhodate, Rh20c, Ilh 03 -i- 6 H 20 
Sol m HCl+Aq 

Jiodium sesguihydroxide, Ilh.206H6 
Only si sol m cone HCl+Aq (Claus ) 
+ 2 H 2 O Easily sol m HCl, H 2 SO 4 , H 2 SO 8 , 
ENOs, or HSCN+Aq, also when moist, in 
[C 2 H 302 +Aq Sol in cone KOH+Aq,very 
[ sol in HsBOs, H 8 PO 4 , H 2 C 4 H 4 O 6 , and HCN 
-Aq Sol m acid alkali oxalates +Aq 
Leidid, C R 107 234 ) 

thodium ^modide, Rhis 
Ppt (Goloubkme, Chem Soc 1911, 100 
2) 45) 

Lhodium monoxide, RhO 
Not attacked by acids (Deville and De- 
ray, A ch (3) 61 83 ) 

Jiodium sesgwoxide, Rh 203 
Insol in H 2 O, boihng KOH+Aq, or any 
cid, even aqua regia (Claus ) 

Jiodium dioxide, RhO 2 
Insol in all acids or alkalies 

thodium ^noxide, RhOa 
'‘Rhodic acid ’’ Known only in solution of 
Potassium rhodate,'’ which is very easily 
ecomp (Claus ) 

thodium oxybromide, Rh( 0 H) 2 Br+ 2 H 20 
Sol in H 2 O (Goloubkme, Chem Soc 
911, 100 (2) 45 ) 

thodium monosulphide, RhS 
Insol in iqua rcgi i 

thodium SLsg'nisulphide, Hh^Sa 
Sol in alkali sulphidts+Aij (D(biay, C 
I 97 1312) 

Insol in ilkali sulphide s+Aq Not at- 
ack(d by HNOa, iqua icgia, 01 Br^ + Aq 
Leidi4, Bull So( (2) 60 (4)4 ) 

Uiodium sodium sulphide, INa^S, Rh2S3 
Decomp by H 2 O (1 fidi(§ ) 

thodium sesguisulphydroxide, RhiSoHe 
Easily sol in aqua regia or Br 2 + Aq Insol 
a alkali sulphides +Aq or acids (Leidid, 
lull Soc (2) 60 664 ) 


Rhodochromimn bromide, 

HOCr2(NH8)ioBr6+H20 
Rather difficultly sol mH20 Decomp by 
boihng or standmg Sol m NH 40 H+Aq 
or NaOH+Aq Insol m dil HBr+Aq, 
KBr+Aq, or alcohol (Jorgensen, J pr (2) 

25 321 ) 

bromide, basic, HOCr 2 (NH 8 )io(OH)Br 4 

+H 2 O 

SI sol inH20 Sol mNH 40 H or NaOH+ 
Aq Insol m alcohol (Jbrgensen ) 

bromoplatmate, HOCr2(NH3)ioBr8PtBr6, 

HOCr 2 (NH 8 ) loBrsfPtBre) 2 +4H2O 

Ppt (Jorgensen ) 

chloraurate, HOCr2(NH8)ioCl3(AuCl4)2 

+ 2 H 2 O 

Difficultly sol but not insol m H 2 O (Jor- 
gensen) 

chlonde, HOCr 2 (NH 3 )ioCl 6 +H 20 

Sol m about 40 pts of cold H 2 O Insol m 
cold dll HCl+Aq, NH4C1+Aq, or alcohol 
Sol m NH 40 H+Aa Jorgensen, J pr (2) 

26 321 ) 

chloroiodide, basic, 

HOCr2(NH3)io(OH)Cl2l2 
SI sol in cold H 2 O, insol in alcohol 
(Jorgensen ) 

chloroplatmate, HOCr2(NH3)ioCl3PtCl6, 

HOCrafNH?) loCKPtCla) 2 + 4 H 2 O 
Precipitate ( Jorgensen ) 

dithionate, [HOCro(NH3)io]2(S206)5+ 

2 H 2 O 

Nearly msol in H2O 

dithionate, basic, 

HOCr (NH3)ioOH(&206)2+H20 
Insol m H2O, cold NH40H+Aq, 01 
NaOH+Aq 

iodide, HOCr 2 (NH 3 )iol 6 +H 20 

Very difficultly sol m H2O Insol m very 
dll HI+Aq 01 alcohol SI sol m NH4OH 01 
KOH+Aq (Jorgensen ) 

— nitrate, HOCr 2 (NH 3 )io(N 03 ) 

Rather difficultly sol in H2O, from which 
it IS precipit itenl by a few drojis of HNO3 + 
Aq Sol m hot dil NH40H+Aq 

mtrate chloroplatmate, 

HOCr2(]NH3)io(N03)(PtCl«) +4H O 
Piecipitate (Jorgensen ) 

Rhodochromium sulphate, 

[HOCr2(NH3)io]2(S04)6+2H20 
Very si sol m cold H2O Easily sol m 
cold dll H2S04+Aq 
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RHODOOTTROUS ACID 


Almost msol in a mixture of 3 vols H 2 O, 
1 vol alcohol, and Vs vol dil H 2 S 04 +Aq 
(JSrgensen ) 

Rhodomtrous acid 

Attunomum rhodomtrite, ('NH4)aRh2(N02)i2 
Nearly insol in cold, si sol m hot H 2 O 
Insol in cone ]NH4C1 or NH4C2H802+Aq | 
Insol m alcohol (Leidid, C R 111 108 ) 

Bantun rbodonitnte, BasRh2(N02)i2 

SI sol in cold, more easily m hot H 2 O 
(Lamy ) 

+I 2 H 2 O Sol m 50 pts H 2 O at 16°, and 
6 5 pts at 100° (Leidid, C R 111 108 ) 

Potassium rhodonitnte, K6Rh2(N02)i2 

NearH insol in cold, verv si sol m boilmg 
H 2 O Completely msol m KN 02 -hAq, and 
m KCl+Aq (30% KCl), or KC2H802+Aqi 
(50% KC 2 HSO 2 ) Insol m alcohol (Leidid, 
C R 111 106) 

Sodium rhodomtnte, N asRh 2 (NO 2 ) 12 
Sol m 2 pts H 2 O at 17°, and 1 pt at 
100° Insol in alcohol Decomp by HCH- 
Aq (Leidid, C R 111 107 ) 

Rhodosochromitun bromide 

Sol m H 2 O, msol m dil HBr+Aq (1 1) 
(Jorgensen, J pr (2) 46 260 ) 

chloraurate, Cr 2 (NH 8 ) 6 (HO) 3 Cl 3 , 

2 AUCI 3 + 2 H 2 O 

Not msol m cold H 2 O (Jorgensen ) 

chlonde, Ci 2 (NB[s) 6 (II 0 ) 3 Cl 8 ‘-i- 2 H 20 
Sol m 10 6 pts H 2 O at 18°, decomp by 
boihng Pptd bv H to 1 vol oil HCl-|-Aq 
Sol in cold dll NH 40 H 4 -Aq (Jorgensen, J 
pr (2) 46 260 ) 

chloroplatmate, 2 Cr 2 (NH 3 ) 6 (OH) 3 Cl 3 , 

3PtCl4+6H20 
Insol m H 2 O (Jorgensen) 
Cr2(NH3)6(OH)sCl3, 2PtCl4+2H20 Insol 
in 95% alcohol (Jorgensen ) 

chromate, [Cr 2 (NH 3 ) 6 (OH) 3 ] 2 (Cr 04 )s+ 

7 H 2 O (Jorgensen ) 

Very si sol in H 2 O (Jorgensen ) 

iodide, Cr 2 (NH 8 ) 6 ( 0 H) 3 l 3 + 2 H 20 

Sol in H 2 O Insol m dil HI-j-Aq (Jdr- 
gensen ) 

mtrate, Cr 2 (NH 3 ) 6 ( 0 H) 3 (N 03 ) 8 +H 20 

Much less sol m cold H 2 O than the chloride 
Insol m dll HNOs+Aq (Jorgensen ) 

oxalate, 

[Cr2(NH3)6(0H)3j2(C204)(HC204)4 + 
2 H 20 

Sol in cold H 2 O, but not very easily (Jor- 
gensen ) 


Rhodosochromium sulphate, 

[Cr2(NH3)6(0H)3]2(S04)8+5H20 
Very si sol m cold H 2 O Easily sol m dil 
NH4C1+Aq (Jorgensen ) 

[Cr 2 (NHj) 6 ( 0 H) 3 ]S 04 ,HS 04 +lMH 20 De- 
comp by H 2 O into H 2 SO 4 and above com- 
pound (Jorgensen ) 

[Cr2(NH3)8(OB[)3]2Sn+ 

Ppt Insol in H 2 O (Jorgensen ) 

Rhodosulpbimc acid 

Potassium rhodosulphate, K 6 Rh 2 (S 04)6 
Two modifications 

(a) Slowly sol m cold, easily m hot H 2 O 

(b) Insol m H 2 O 

Does not exist (Leidid, C R 107 234 ) 

Sodium rhodosulphate 
Insol m H 2 O, HCl, HNOs, or aqua regia 
(Claus ) 

Does not exist (Leidid ) 

Na 2 Rh 2 (S 04)4 Insol m H 2 O (Seubert 
andKobb4, B 23 2560) 

Rhodosulphurous acid 

Potassium rhodosulphite, K 6 Rh 2 (S 03 ) 6 + 
6H2O 

Nearly msol in H 2 O Slowly sol in acids 
Not decomp by boilmg KOH-f Aq (Claus ) 

Sodium rhodosulphite, 

Na6Rh2(S03)6+4J^H20 =3Na2S03, 
2 RhS 03 

Insol in cold, very si sol in hot H 2 O 
Easily sol m HNOs+Aq (Seubert and 
Kobb4, B 23 2558 ) 

Roseochromium bromide, 

Cr(NH3)6Br3+H20 

Easily sol in H 2 O Insol in HBr+Aq 
(Christensen, J pr (2) 23 26 ) 

bromochromate, Cr(NH 3 ) 6 Br(Cr 04 ) 

Somewhat sol m H 2 O, but decomp on 
standing (Jorgensen, J pr (2) 26 398 ) 

bromoplatmate, Cr(NH 3 ) 6 Br(PtBr 6 ) + 

2 H 2 O 

Precipitate Difficultly sol inH20 (Chris- 
tensen, I c ) 

chloride, Cr(NH 3 ) 6 Cl 3 +H 20 

Easily sol in H 2 O with subsequent decomp 
Insol in alcohol (Christensen, J pr (2) 23 
26) 

mercuric chlonde, Cr(NH 3 ) 6 Cl 3 , 3HgCl2 

+2H2O 

SI sol in H 2 O Sol in dil HCl+Aq with 
decomposition (Christensen , I c) 
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toseodironuiun dithionate, basic, 

CrrNH3)6(0H)2S206+H20 
Easily sol in very dil HCl+Aq (Jorgen- 
en, J pr (2) 26 ) 

iodide, Cr(NH3)6l3 

Easily sol in H 2 O, decomp by boilmg 
Chnstensen, I c ) 

mtrate, Cr(NH 8 ) 5 (N 03 ) 3 +H 20 

Rather easily sol in H 2 O (Christensen, 

cI(NH 3 ) 6 (N 03 ) 3 ( 0 H 2 ) 2 , HNO3 Decomp 
y H 2 O or dcohol (Jorgensen, J pr (2) 44 
3) 

sulphate, [Cr(NH 3 ) 6 ] 2 (S 04 )s+ 5 H 20 

Easily sol m H 2 O Precipitated by alcohol 
Chnstensen, I c) 

sulphate bromoplatmate, 

[Cra^H8)6(S04)]2PtBr3 
Difficultly sol m H 2 O (Chnstensen, I c ) 

sulphate chloroplatmate, 

[Cr(NH8)6(S04)l2PtCl6 

Difficultly sol in H 2 O (Christensen, I c ) 

loseocobaltic bromide, 

Co(NH3)6(OH2)Br3 

Sol in H 2 O, insol in HBr+Aq (Jorgen- 
en, J pr (2) 31 49 ) 3 

bromoplatmate, Co(NH 3 ) 6 ('OH 2 )Br 8 , 

PtBr4+H20 

Somewhat sol in H 2 O or dil alcohol Insol 
Q strong alcohol (Jorgensen ) 
2Co(NH3)6(OH2)Br3, 3PtBr4+4H20 Ppt 
Jorgensen ) 

bromosulphate, 

Co(NH3)6(OH2)Br(S04) 

Sol inH^O (Krok) 

bromosulphate bromaurate, 

Co(Nri 3 ) 6 (OH 2 )(S 04 )Br, AuBrg 

carbonate 

Vciy sol m IT O 

chloraurate, Co(NH06(OH2)Cl3, AuCla 

Modcritdy sol in cold H 2 O 

chloride, Co(NH 3 ) 6 (OH 2 )Cl 3 

Sol in 4 8 pts H 2 O at 10 1°, but docomp 
m heating 

100 pts H 2 O dissolve 16 12 pts at 0°, and 
^4 87 pts at 16 19° (Kurnakoff, J russ Soc 
>4 269 ) 

SI sol in 1000 pts fuming HCl+Aq, more 
asily in 20% HCl+Aq (Rose ) 


Roseocobaltic mercunc chlonde, 

Co(NHs)6(OH2)Cl8, SHgCla+HaO 
More easily sol m solvents than the 
anhydrous purpureo salt (Carstanjen ) 
CorNH 8 ) 6 (OH 2 )Cl 8 , HgCls Sol m HC1+ 
Aq with decomp into above salt ( Jdrgensen ) 

chloroplatmate, 

C0(NH8)6(0H2)Cl8, PtCl4 + J^H20 
Decomp bv H 2 O (jQrgensen ) 
2Co(]SrH8)5(OH2)Cl3, PtCl4+2H20 De- 
comp by H 2 O 

2 Co(NH 8 ) 6 (OH 2 )Cl 8 , 3 PtCl 4 + 6 H 20 Not 
difficultly sol m warm H 2 O (Gibbs ) 
Co(NH 8 ) 6 CI 3 , PtCl 4 +H 20 (Gibbs ) 

chlorosulphate, Co(NH 3 ) 6 Cl(S 04 ) 

Easily sol in H 2 O 

chlorosulphate mercunc chlonde, 

Co(NH 8)6C1(S04), HgCla+SHaO 
Sol m hot S 2 O, and can he recrystalhzed 
without decomp (Krok ) 

-- — dichromate, 

[Co(NH8)6l2(Cr207)8+5H20 
Can be recrystalhzed out of weak acetic 
acid 

cobalticyamde, Co(NH8) 6 (OH 2 )Co(CN )6 

Nearly absolutely insol m cold H 2 O (Jor- 
gensen ) 

+H 2 O (Gibbs and Gentele ) 

dithionate, Co(NH 8 ) 6 (S 206 )(OH) 

Decomp by H 2 O (Rammelsberg, Pogg 
68 296) 

Co(NH8)6(OH2)fS206)+2H20 Ppt (Jor- 
gensen ) 

hydroxide, Co(NH ) 5 (OH )3 

Known only in aqueous solution 

mercunc hydroxychlonde, 

CoN6Hi2(HgOH)3Cl3 

Ppt Sol in dll acids (Vortmann and 
Morguiis, B 22 2646 ) 
CoNBHi 2 (HgOH) 8 Cl 2 (OH) Ppt Sol in 
dll acids (Vortmann and Morguiis ) 

— iodide, Co(NH3)6(OH2)T3 

Less sol in H 2 O than bromide Insol in 
HI + Aq (Jdrgensen ) 

— lodosulphale, Co(NH 3 ) 6 (OH 2 )I(S 04 ) 
hasilvbol in H 2 O (Krok) 

mexcunodide, [CoN6Hi3]2(HgI)3l6 

Ppt (Vortmann and Borsbach, B 23 
2805) 

CoN6Hi3(HgI)2l3 Ppt (Vortmann and 
I Borsbach ) 

1 CoN6H,8(HgI)2l2(OH) Ppt 
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BOSEOCOBALTIC NITRATE 


Roseocobaltic nitrate, 

Co(NH8)5fOH2)(NOs)i 

Three modifications 

a Sol m 20 pts H 2 O at 15° (Jorgensen ) 
Known only m solution Insol in cold 
HNOs+Aq (Gibbs) 

7 Easily sol in hob H 2 O (Gibbs ) (Pur- 
pureo salt 

Co(NH 8 ) 5 (OH 2 )(N 03 ) 8 , HNOa Decomp 
by H 2 O or alcohol (JSrgensen, J pr (2) 44 


nitrate chloroplatinate, 

Co(NHs)6(OH2)(N08)Cl2, PtCl4+H20 

Ppt (Jorgensen ) 

mtratosulphate, 

Co(NH8)6(0H2)(NO3)(S04) 

SI sol m cold, easily in hot H 2 O 

oxalate, [Co(NH 8 ) 6 (OH 2 )] 2 ( 0204 ) 3 + 

2H2O 

Nearly insol m H 2 O 
[CoCNH 8 ) 6 ] 2 (C 204 ) 8 , 4 H 2 C 2 O, 

oxalochloroplatmate, 

[Co(NH3)5j2C204Cl2, PtCU 
Sol in hot H 2 O 


oxalosulphate, [Co (NHs) 5] 2 ( 804 ) 20204 , 

J32C2O4 “f-2B[20 
Sol m hot H 2 O 

[Co(NHs)5]2(S04)2(0204)(OH)2+6H20 SI 
sol in H 2 O 


orthophosphate, 

0orNH8)6(0H2)(P04H)(0H) H-ajHzO 
Nearly insol m H 2 O 

[Co(NHs) 6 rOH 2 )] 2 (P 04 H) 8 -f- 4 H 20 Very 
si sol in cold H 2 O, easily in H 2 O containing 
HCl (Jorgensen ) 



Insol m H 2 O (Jorgensen ) 
Co(NH 3 ) 6 (OH 2 )(P 207 Na) +I 2 H 2 O Nearly 
insol m colcL easily sol in hot H 2 O containing 
NH4OH (Jorgensen, J pr (2) 23 252 ) 


sulphate, [Oo(NH 8 ) 5 (OH 2 )] ->( 804 ) 3 + 

3H2O 

Three modifications 

a SI sol m cold H 2 O Sol in 58 pts at 
27° (Gibbs), 83 6 pts at 202 °, and 94 6 pts 
at 17 2° (Jorgensen), more eaily sol in hot 
F 2 O, and still more easily in NH 40 H+Aq 

/3 Sol m 1~2 pts H 2 O (Gibbs ) 

7 Less sol than luteosulphate (Jorgen- 
sen ) 

+ 2 H 2 O Easily sol m H 2 O (Vortmann ) 


Roseocobalhc sulphate, acid, 

rCo(NH8)5]2(S04) , 2H2SO4+3H2O 
(Fremy), or 4 [Co(NH 8 ) 6 ] 2 (S 04 ) 3 , 9 H 2 SO 4 
+IIH 2 O (Jorgensen) 

More eaaly sol in H 2 O than neutral sul- 
phate, into wmch it is converted by recrystal- 
hzation Sol m about 13 pts H 2 O (Jorgen- 
sen ) 

cenum sulphate, 

[Co(NH 8 ) 6 (OH 2 )] 2 (S 04 ) 3 , Ce 2 (S 04)3 + 
23-^H20 

SI sol m cold, practically msol m boilmg 
H 2 O Sol m acids (Gibbs, Am Ch J 16 
560) 

[Co(NH 8 ) 5 rqH 2 )] 2 (S 04 ) 8 , Ce(S 04 ) 2 + 
2 HH 2 O As above (Gibbs ) 

sulphate cMoraurate 

Three modifications 

a Co(NH 8 ) 6 (^OH 3 )(S 04 )C 1 , AuCls Ppt 
(Jorgensen ) 

/3 Co(NH8)6(SOi), AUCI 8 + 2 H 2 O SI sol 
m cold H 2 O (Gibbs ) 

7 As above Can be recrystaUized from 
hot H 2 O 

sulphate chloioplatmate 

2Co(NH3)5(OH2)(S04)Cl2, PtCU 
Three modifications, all difficultly sol in hot 
or cold H 2 O ( Jorgensen ) 

sulphite, [Co(NH 8 ) 6 (OH 2 )j 2 (S 08 ) 8 +H 20 

SI sol in cold, decomp by hot H 2 O 
(Gibbs) 

cobaltic sulphite, 

[Co(NH3) 5 ] 2 ( 803 ) 3 , C 02 (S 03) 3 + 9 H 2 O 
Insol m cold, decomp by hot H 2 O (Kun- 
zel ) 

Roseocobaltic octamme compounds 
See Roseotetramme cobaltic compounds 

Roseoindium compoimds 
See Indoaquopentamiue compounds 

Roseorhodium bromide, 

Rh(NH3)6(OH2)Br8 

Sol m cold H 2 O (Jorgensen, J pr (2) 34 
394) 

Roseorhodium cobalticyanide, 

Rh(NH3)6(OH2)Co(CN)6 
Scarcely sol in H 2 O 

lodosulphate, Rh(NH 8 ) 6 (OH 2 )I(S 04 ) 

Very si sol m H 2 O, easily sol m NH 4 OH + 
Aq (Jorgensen ) 

mtrate, Rh(NH8)6(OH )(N 08)3 

Moderately sol in cold H 2 O (Jorgensen ) 
Rh(NH 3 ) 5 ( 0 H 2 )(N 03 ) 3 , HNOa Decomp 
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by H2O or alcohol (Jorgensen, J pr (2) 44 

63 ) 

Roseorhodium nitrate chloroplatmate, 

[RhrNH3)6(0H2)(N08)]2PtCl6+2H20 
Ppt (Jorgensen ) 

orthophosphate, 

[Rh(NH8)6(0H2)]2(HP04)3+4H20 
Very si sol in H2O 

soditim p2/ro]^osphate, 

[Rh(NH3)fi(0H2)]2NaP207+23H20 
Ppt Very si sol in cold H2O Easily sol 
in very dil acids 

sulphate, 

lRh(NH3)6(OH2)2] (SOOs+SHsO 

Very si sol in cold, much more in hot H2O 

sulphate chloroplatmate, 

Rh(NH3)6(0H2)(S04)PtCl6 
Ppt Nearly insol in H 2 O 01 alcohol 

Roseotetramine cobaltic bromide, 

Co(NH3)4(OH2)2Br8 

Sol in H2O, insol inHBr+Aq Nearly m- 
sol in alcohol (Jorgensen, Z anorg 2 295 ) 

chlonde, Co(NH3)4(OH2)2Cl3 

Easily sol inH20,insof in cone HCl+Aq, 
sol in sit HgCh+Aq (Jorgensen) 

cobalticyamde, 

Co(NH 3 ) 4 (OH 2 ) 2 Co(CN )6 
(Joigcnsen ) 

oxalate sulphate, 

[Co(NH3)4(OH2)2]2(S04)2C O4 
Ppt tJoigcnscn) 

p?/ 7 ophosphate, 

[C()(Nn2)4(()H2)2]4(P207)3+bH20 

Ncaily insol in HiO, but easily sol in very 
dll acids+Aci (Joiginsdi) 

— sulphate, 

[( o(NIf,)4(()lI ) 2 l (S()4)3+3U20 
Sol in ibont ^5 pts 110, ind more ( asily 
by iddition ol dil llCl 01 11 S() 4 +Aq (Jor- 
gensf n ) 

sulphate bromaurate, 

[C()(NK04fOH2)2l2(S()4)2AuBr4 

SI sol in cold H 2 O, insol in alcohol 

( Jdrgensc n ) 

sulphate chloroplatmate, 

[Co(NH 3)4(OH )2l2(S04)2PtClG 
As the bromaurate (Jorgensen ) 


Rubidiixm, Rba 

Decomp H2O with violence Insol m 
hydrocarbons Sol m liqmd NH3 (Seely, 
C N 23 169), (Frankhn, Am Ch J 1898, 
20 829) 

Rubidium acetyhde acetylene RbC2, C2H2 
Very hygroscopic 

Insol m CCI 4 and m ether (Moissan, C 
R 1903, 136 1220 ) 

Rubidium amalgam, RbHgi2 
Stable m contact with Hg below 0° 
Above 0° the composition of the amalgam 
vanes Can be cryst from Hg without de- 
comp below 0° (Kerp, Z anorg 1900 26 
68 ) 

Rubidium amide, RbNH2 
Very dehquescent Violently decomp by 
H2O, less violently acted on by alcohol 
(Titherley, Chem Soc 1897, 71 470 ) 

Rubidium ammonia, RbNHs 
Decomp by H2O 

Very sol m hqmd NH3 (Moissan, C R 
1903,136 1178) 

Rubidium azomnde, RbNs 
SI hydroscopic 
Stable maq solution 
107 1 pts are sol m 100 pts H2O at 16° 

114 1 ' 100 H2O “ 17° 

0 182 K (( 100 “ abs alcohol at 

16° 

Insol in pure ether 

(Curtius, J pr 1898, (2) 68 281 ) 

Rubidium bromide, RbBr 

100 pts H2O dissolve 98 pts at 5°, 104^ 
pts at 16° (Reissig, A 127 33 ) 

Solubility in H2O 
100 pts of the solution contain at 
0 5° 5 0° lb 0° 

47 26 49 50 51 17 pts RbBr 

i9 7° 57 5° 113 5° 

56 87 bO V) ()7 24 jits RbBi 

(Rimbuh, B 1905,38 1557 ) 


Sp gr of RbBr containing g equiv RbBr 
per 1 


C <(iuiv 
RbBr 

Sp Kr 
() /() 

Sp kr 

18 /18 

sp 

iO /SO 

0 508 

1 06448 

1 06389 

1 06326 

1 020 

1 12931 

1 12799 

1 12626 

2 031 

1 25622 

1 25366 

1 25187 

4 072 

1 50574 

1 50107 

1 49870 


(Clausen, W Ann 1914, (4) 44 1070 ) 
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RbErH-Aq containing 6 60% RbBr has 
sp gr 20720° = 10525 
RbBr+Aq containing 14 36% RbBr has 
sp gr 20720° = ! 1226 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 279 ) 

Sol m acetone (Eidmann, C C 1899, 
II 1014) 

Difficultly sol in acetone (Naumann, 
B 1904, 37 4328 ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

Rubidimn ^nbromide, RbBrs 

Very sol m HaO, decomp by alcohol 
and ether (Wells and Wheeler, Sill Am J 
143 475 ) 

Rubiditim rutheniiun bromide 

See Bromoiuthenate and bromoruthemte, 
rubidium 


Rubidium selenitim bromide 


Solubihty m H2O at t° 

1 00 pts of the solution contam pts RbCl 



Pts EbCl 

0 4 

43 61 

15 5 

46 56 

57 3 

53 71 

114 9 

59 48 


(Rimbach, B 1902, 35 1304 ) 


Solubihty of RbCl m H2O at t® 


t° 

1 G RbCl per 100 g | 

t® 

I^G RbCl per 100 g 

H 2 O 

Solution 

H 2 O 

Solution, 

0 

77 0 

43 5 

60 

115 5 

53 6 

10 

84 4 

45 8 

70 

121 4 

54 8 

20 

91 1 

47 7 

80 

127 2 

56 0 

30 

97 6 

49 4 

90 

133 1 

57 1 

40 

103 6 

50 9 

100 

138 9 

58 9 

50 

109 3 

52 2 

112 9 

146 6 

59 6 


(Berkeley, Phil Trans Roy Soc 1904, 203, 
A 189) 


See Bromoselenate, rubidium 


Rubidium tellurium bromide 
See Biomotellurate, rubidium 


Rubidium thalhc bromide, RbBr, TIBrs+HaO 
Recryst from H2O unchanged (Pratt, 
Am J Sci 1895, (3) 49 403 ) 

3RbBr, TlBrj-fHaO Very sol m H2O 
(Pratt ) 


Rubidium stannic bromide 
See Bromostannate, rubidium 

Rubidium bromochloiide, RbBraCl 

Easily decomp , even by H2O (Wells and 
Wheeler ) 

RbBr(5l2 Sol in H2O, decomp by alcohol 
and ether (Wells and Wheeler ) 

Rubidium bromochloroiodide, RbBrClI 
Sol in H2O and alcohol Decomp by ether 
(Wells and Wheeler ) 

Rubidium bromoiodide, RbBr2l 

Very sol in H2O Sat solution contains 
about 44% RbBral, and sp gr =3 84 (Wells 
and Wheeler ) 


Sat RbCl+Aq at 25° contains 48 57% 
RbCl (Foote, Am Ch J 1906, 35 242 ) 

Sp gr of RbCl+Aq containing in 100 pts 
H2O 

13 14 25 88 33 13 pts RbCl 

1 1066 1 2156 1 2675 sp gr 

(Tammann, W Ann 24 1885 ) 

A normal solution of RbCl has sp gr at 
25° = 10610 (Wagner, Z phys Ch 1890, 
6 39) 

RbCl-fAq contaimng 6 64% RbCl has 
sp gr 20°/20° = 10502 
RbCl+Aq contaimng 10 59% RbCl has 
sp gr 20°/20° = l 0S15 (Le Blanc and Roh- 
land, Z phys Ch 1896, 19 278 ) 

Sp gr 2074° of a normal solution of RbCl 
= 1 085405 (Haigh, J Am Chem Soc 
1912,34 1151) 


Sp gr of RbCl+Aq sat at t° 


t° 

Sp gr 

t® 

Sp fer 

0 65 

1 4409 

60 25 

1 5558 

18 7 

1 4865 

75 15 

1 5746 

31 5 

1 5118 

89 35 

1 5905 

44 7 

1 5348 

114* 

1 6148 


* Boilmg pomt 

(Berkeley ) 


Sp gr of RbCl contaimng g equiv RbCl 
per 1 


Rubidium carbide, RbiC2 
Decomp violently by H2O 
C R 1903,136 1221 ) 


(Moissan, 


Rubidium chloride, RbCl 

100 pts H2O dissolve 76 38 pts at 1°, 82 89 
pts at 7° (Bunsen ) 


G equiv 

Sp gr 

Sp gr 

fcr 

30 /30 

RbCl 

6®/6® 

18®/ 18° 

0 5123 

1 06410 

1 04538 

1 04603 

1 001 

1 08916 

1 08810 

1 08749 

2 073 

1 18200 

1 17959 

1 17828 

3 984 

1 34334 

1 33967 

1 33757 


(Clausen, W Ann 1914, (4) 44 1069 ) 
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Very si sol in liqmd NH 3 (Franklin, Am ! 
‘h J 1898, 20 829 ) | 

Solubility m alcohols at 25® 

1 00 g methyl alcohol dissolve 1 41 g 
100 g ethyl alcohol dissolve 0 078 g 
100 g propyl alcohol dissolve 0 015 g 
100 g isoamyl alcohol dissolve 0 0025 g 
(Turner and Bissett, Chem Soc 1913, 103 
909) 

Insol in anhydrous pyridine and m 97% 
yndme+Aq Very si sol in 95% pyndme 
f-Aq, si sol in 93% pjmdine+Aq (Kah- 
nberg, J Am Chem Soc 1908, 30 1107 ) 
Tnsol m methyl acetate (Naumann, B 
909, 42 3790) , acetone, (Naumann, B 1904, 
7 4329), (Eidmann, C C 1899, II 1014) 


ubidium ruthemum inchlonde 
See Chlororuthemte, rubidium 


ubidium ruthemum ieimchlonde 
See Chlororuthenate, rubidium 


•ubidium oxyruthemum chloiide, 
Rb2Ru02Cl4 

Ppt , decomp by H2O, sol in cold HCl 
Howe, J Am Chem Soc 1901, 23 779 ) 

lubidium tellurium chloride 
See Chlorotellurate, rubidium 


tubidium thaUic chloride, 2RbCl, TICI 3 + 

H2O 

Can be reoryst from H 2 O without change 
Pratt, Am J Sci 1895, (3) 49 399 ) 

3RbCl, TlCls Crystallizes from HCl solu- 
lon (Neumann, A 244 348 ) 

Very sol in cold H 2 O (Pratt, 
im J Sci 1895, (U 49 198) 

-f2H 0 IfHonseent in dry air Sol in 
5 pts HA) it 18°, ind 10 pts at 100° 
Goddfioy, Zoitsehr d allgem osterr 
q)()th(k(iv 1880 No 9) 

tubidium stannic chloride 
Set Chlorostannote, rubidium 

{.ubidium titanium chloride, 2RbCI, I 1 CI 3 
d-H^O 

Sol in H 2 O (Stilild, B 1904, 37 4408 ) 

iubidium tungsten chloride, RbjWiClg 
Si sol in cold, moK sol in hot ILO 
Sol in vciy dll NiOH+Aq 
Nearly insol in most orginic solvents 
Olsson, B 1913,46 574) 

lubidium uranous chloride, Rb 2 UCl 6 
As K salt (Aloy, Bull Soc 1899, (3) 21 
64) 


Rubidium uranyl chlonde, 2RbCl, (U02)Cl2 
+ 2 H 2 O 

Solubihty in H 2 O 
100 pts of the solution contain at 
24 8° 80 3° 

57 8 65 73 pts UO 2 CI 2 , 2RbCl 

(Rimbach, B 1904,37 467) 

Rubidium vanadium chlonde, RbaVCls 
+H2‘0 

SI sol m H 2 O and alcohol 
Decomp by H 2 O on standing so that it 
dissolves (Stabler, B 1904, 37 4411 ) 


Rubidium zme chlonde, 2RbCl, ZnCl 
Fasily sol m H 2 O and HCl+Aq (Godef- 
froy, B 8 9 ) 


Rubidium chlonde selemum dioxide, RbCl, 

2Se02+2H20 

Sol m H 2 O (Muthmann, B 1893, 26 
1013) 


Rubidium chloroiodide, RbCLI 

Properties are similar to those of RbBrCH 
(Wells ) 

RbClJ Sol in alcohol, not attacked by 
ether (Wells and Wheeler, Sill Am J 144 
42) 

Sol in POCI3 (Walden, Z anor^ 1900, 
25 212) ^ 

Nearly insol inAsBia (Walden, Z anorg 
1902, 29 374 ) „ , 

Very stable, si sol in H 2 O at 0°, only very 
si sol in HCl (Erdmann, Arch Pharm 
1894, 232 32 ) (C C 1894, I 670 ) 


Rubidium fluonde, RbF 

Very sol in H 2 O (Eggehng, Z anorg 

1905,46 174 ) „ 

100 g H 2 O dissolve 130 6 g RbF at 18 
(de Forcrand, C R 1911,162 1210) 

Sol in dll HF (Pennington, J Am Chem 
Soc 1896, 18 57 ) * t 

Insol m liquid NH3 (Core, Am Ch J 
1898, 20 829 ) 


Rubidium hydrogen fluonde, RbF , HF 

Very deliquescent ^ 

Insol m alcohol and ethei (Chabrie, 
C R 1905, 140 91 ) ^ 1 

Very hygroscopic Sol in H 2 O (Eggehng, 
/j anorg 1905, 46 175 ) 

Rbl , 2HF Very si sol m H 2 O (Egge- 
ling, Z anoig 1905, 46 176 ) 


Rubidium silicon fluonde 
See Fluosilicate, rubidium 


Rubidium tantalum fluonde 
See Fluotantalate, rubidium 

Rubidium uranyl fluonde, 4RbF, UO2F2-I- 
6H2O 

(Ditte, C R 91 115 ) 
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Rubidium hydnde, RbH 

Decomp by H 2 O with, evolution of H 2 
('Moissan, C R 1903, 136 589 ) 

Rubidium hydroxide, RbOH 

Dehquescent, and very sol in H 2 O Sol 
m alcohol (Bunsen ) 

Sat RbOH-f-Aq contams 64 17% RbOH at 
15° (de Forcrand, C R 1909, 149 1344 ) 

Rubidium iodide, Rbl 

100 pts H 2 O dissolve 137 5 pts at 6 9°, 
152 pts at 17 4 ° (Reissig, A 127 33 ) 

Sat Rbl+Aq at 25° contains 61 93% Rbl 
(Foote and Chalker, Am Ch J 1908, 39 
567 ) 

Sp gr of Rbl+Aa containing 

5% 10% cold hot 

sat sat 

Sp gr 1 0353 1 0755 1 726 1 9629 

(Erdmann, Arch Pharm 1894, 232 25 ) 


Sp gr of Rbl+Aq containing g equiv 
Rbl per 1, 


G eqmv 
Rbl 

sp gr 
6®/6° 

Sp gr 
18®/18® 

bp gr 
30®/30® 

0 510 

1 08347 

1 08268 

1 08226 

1 025 

1 16751 

1 16569 

1 16433 

2 025 

1 33012 

1 32637 

1 32531 


1 64781 

1 64144 

1 63780 


vv^xausen, W Ann 1914, (4) 44 1070 ) 


Nearly insol in AsBra (Walden, Z anorg 
1902, 29 374 ) 

So\ in AsCls (Walden, Z anorg 1900, 
25 214), liquid SO 2 (Walden, Z anorg 
1902, 30 161), S 2 CI 2 (Walden, Z anorg 
1900, 26 217), SO 2 CI 2 (Walden), POCI 3 
(Walden ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3789 ) 

Solubility in orgamc solvents at t° 

C = pts by wt of Ebl in 100 ccm of the sat 


solution 

L = no of litres which at the saturation 
temp hold m solution 1 mol Rbl 


Solvent 

t° 

C 

L 

Furfurol 

25° 

4 93 

4 31 

Acetomtrile 

25° 

1 350 

15 73 


0° 

1 478 

14 36 

Propiomtrile 

25° 

0 305 

69 61 


0° 

0 274 

77 48 

Nitrome thane 

25° 

0 518 

41 00 


0° 

0 507 

37 44 

Acetone 

1 

25° 

0 674 

31 5 

0° 

0 960 

22 1 


(Walden, Z phys Ch 1906, 66 718 ) 


Rubidium ^niodide, Rbis 
Very sol m H 2 O Sol m about Vs pt H 2 O 
at 20°, sol m alcohol Decomp by ether 
(WeUs and WheUer, Sill Am J 143 475 ) 
Solubihty determmations show that Rblj 
is the only polyiodide of rubidium formed at 
25° Rbl? and Rbig, mentioned by Abegg 
and Hamburger, (Z anorg 60, 403) could not 
be obtamed (Foote and Chalker, Am Ch 
J 1908, 39 667 ) 

Rubidium silver iodide, 2RbI, Agl 
Easily decomp by H 2 O (Wells and 
Wheeler, SiU Am J 144 155) 

Rbl, AgI+V2H20 (Marsh, Chem Soc 
1913, 103 783 ) 

Rbl, 2AgI Not dehquescent 
Very sol m acetone (Marsh, Chem Soc 
1913, 103 783 ) 

Rubidium tellurium iodide 
See lodotellurate, rubidium 

Rubidium thalhc iodide, Rbl, TII 8 + 2 H 2 O 
Decomp by H 2 O (Pratt, Am J Sci 
1895, (3) 49 403 ) 

Rubidium mtnde. 

Decomp by heat (Franz Fischer, B 1910, 
43 1468) 

See also Rubidium azoimide 

Rubidium d^oxlde, RbOa 
Decomp by H 2 O (Erdmann, A 1897, 
294 68) 

Rubidium sulphide, Rb2S-f4H20 
Dehquescent, very sol m H 2 O (Biltz, 
Z anorg 1906, 48 299 ) 

Rubidium d^sulphlde, RboS^ 

Anhydrous 
Sol m H 2 O 

Very hydroscopic (Blitz, Z anorg 1906, 
60 72 ) 

+H 2 O From Rb 2 S 2 +Aq 
Hydroscopic (Biltz ) 

Rubidium insulphide, Rb 2 S 3 
Anhydrous 
Sol in H 2 O 

Hydroscopic (Biltz, Z anorg 1906, 60 
75) 

+H 2 O From Rb 2 S 3 -}-Aq (Biltz ) 

Rubidium ^e^rosulphide Rb2S4H-2H20 
Sol in H 2 O (Blitz, Z anorg 1906, 48 
304) 

Rubidium pe/^^osulphlde, Rb 2 S 6 
Dehquescent Decomp by H 2 O 
Very easily sol in 70% alcohol 
Insol in other, ethyl sulphide or CHCI 3 
(Blitz, B 1905,38 127) 
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tubidiuiQ hydrogen sulphide, RbHS 
Deliquescent, very sol m H 2 O (Biltz, 

/ anorg 1906, 48 300 ) 

Rubidium copper ie^rasulphide, RbCuS 4 
Decomp very slowly m the air 
SI sol inHaO 

Very slowly decomp by cold cone , more 
apidly by hot cone , and still more rapidly 
►y dll HCl, H2SO4 and HNOs SI sol m 
Icohol (Blitz, B 1907, 40 978 ) 

luthemc acid 

larium ruthenate, BaRu 04 +H 20 
Ppt (Debray and Joly, C R 106 1494 ) 

■'alcium ruthenate, CaRu 04 
Ppt 

Magnesium ruthenate, MgRu 04 
Ppt 

Potassium ruthenate, K 2 Ru 04 H-H 20 
Very sol in H 2 O 

^erruthemc acid 

^otassium perruthenate, KRUO 4 
SI sol m H 2 O (Debray and Joly, C R 
L06 1494) 

jodium pemithenate, NaRu 04 +H 20 
SI sol m H 2 O 

luthemum, Ru 

Not attacked by acids, (xcept aqua regia, 
vhich dissolves it only veiy slightly (Claus, 
^ogg 66 218 ) 

luthenium ammonium comps 
Sec Ruthenoriiamine comps, etc 

luthenium /nbromide, HuBra 
Sol in II 2 O Solution decomposes slowly 
)n st Hiding, but 1 ipidly on he iting (Gut 
lur, / iiioig 1005,46 17S ) 

luthenium /nbromide, ammonia, 

2RuBri, 7 NH 3 

Sol inlliO uid irrimoni i with slight w 11 m 
ng 

Insol in alcohol (Gutbier, Z anoig 
1905, 46 182 ) 

R.uthemum dzchlonde, RuCh 
Insol in acids, even in aqua ugia SI 
ittacked by acids Traces are dissolvtHl by 
loiling with cone KOH+Aq 
H-a;H20 Known only in aqueous solution 
Claus, A 69 238 ) 


Ruthemum inchlonde, RuCh 
Dehquescent Sol m H 2 O and alcohol, but 
solution IS decomp by heatmg mto RU 2 O 3 and 
HCl (Claus ) 

Pure RuCls is msol m cold H 2 O, mineral, 
or orgamc acids Slowly decomp by boihn 
H 2 O Insol m CCI4, CS 2 , CHCI3, PCls, or 
ether Slowly sol m hot absolute alcohol, 
but decomp mto Ru(OH)Cl 2 by 95% alco- 
hol (Joly, C R 114 292 ) 

Hydroscopic 

Sol m H 2 O , decomp at 50° 

Sol m alcohol (Gutbier, Z anorg 1905, 
46 174) 

See also Ruthenium mtrosochlonde 

Ruthemum ^eirachlonde, RuCU 
Sol m H 2 O and alcohol (Claus ) 

Ruthemum inchlonde with MCI 
See Chlororuthemte, M 

Ruthemum ^eimchlonde with MCI 
See Chlororuthenate, M 

Ruthemum sesffw^hydroxlde, RU 2 O 6 H 6 
Sol in acids, insol m alkahes Less sol 
m NH 40 H+Aq than any other oxide of the 
Pt metals (Claus ) 

Ruthemum dzhydroxide, RUO 4 H 4 + 3 H 2 O 
Sol in acids and alkalies (Claus, A 69 
237) 

Contains NO Joly, C R 107 994 ) 

Ruthemum ^nodide, Ruls 
Ppt (Claus ) 

Insol in H 2 O, KI+Aq, and alcohol 
(Gutbier, Z anorg 1905, 46 181 ) 

Ruthemum irnodide ammoma, 

2RUI3, 7NH3 

bol in H 2 O and ammoma with slight warm- 
ing 

Insol m alcohol (Gutbier, Z anoig 
1905,46 182) 

Ruthenium mtrosochlonde, RuCl 3 (NO) + 
HiO, and 5 H 2 O 

Slowly sol in cold, easily in hot H 2 O 
(Joly, C R 108 855) 

Ruthemum dihydromtrosochlonde, 

NO RU 2 II 2 CI 3 , 2HC1 

Sol in H 2 O (Brizard, A ch 1000, (7) 
21 353) 

Ruthemum silver mtrosochlonde, 

NO RU 2 H 2 CI 3 , 2HC1, 3AgCl 
Ppt (Brizard, A ch 1900, (7) 21, 357 ) 

Ruthenium mtrososesg?izoxide, Ru20s(N0)2 
+2H2O 

Ppt (Joly, C R 108 854 ) 
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Ruthemtun d^hydrorntrosohy dioxide, 

NO Ru 2H2(0H)84-2H20 
SI sol m cold H 2 O with decomp (Briz- 
ard, A ch 1900, (7) 21 349 ) 

Ruthemtun d'ihydromtrosooxychlonde, 

NO RU 2 H 2 CI 2 OH+ 2 H 2 O 
Ppt (Brizaid, A ch 1900, (7) 21 349 ) 

Ruthemum w 2 o?toxide, RuO 
Insol in acids (Claus, A 69 236 ) 

Ruthemum ses^^oxide, RU 2 O 8 

Insol m acids Mixture of Ru and RUO 2 
(Debray and Joly, C R 106 1494 ) 

See Ruthemum mtrososes^utoxide 

Ruthemum dzoxide, RUO 2 

Insol m acids (Debray and Joly ) 

Ruthemum inoxide, RuOa 

'^Ruthemc acid Known only m its salts 

Ruthemum ^eifmxide, RuO 4 
Rather difficultly and slowly sol m H 2 O 
(Claus ) 

Decomp m aqueous solution mto RU 2 OS+ 
2 H 2 O (Debray and Joly ) 

Ruthemum penioxide, RU 2 O 6 

(Debray and Joly, C R 106 1494 ) 
-f-2H20 Ppt (Debray and Joly ) 

Ruthemum /iepioxide, RU 2 O 7 

‘‘Perruthemc acid’’ Known only m its 
salts 

Ruthemum oxide, RU 4 O 0 
(Debray and Joly ) 

Ruthemum oxychlonde, Ru(OH)Cl 2 

Very sol m H 2 O, but decomp by an excess 
(Joly, C R 114 293 ) 

Ruthemum silicide, RuSi 

Insol m boihng acids, slowly attacked by 
a mixture of fused KHSO4 and KNOs 
(Moissan, C R 1903, 137 231 ) 

Ruthemum insulphide, RuSs 
Ppt (Antony, Gazz ch it 1900, 30 539 ) 

Rutheno??icmamine hydroxide, 
Ru( 0H)2(NH8)2+4H20 
See Ruthenosamine hydroxide 

Ruthenodzamme carbonate, 

Ru(N2H«)2C08-h5H20 
Easily sol m H 2 O Insol m alcohol 
(Claus ) 


Ruthenodzamme chlondO, 
Ru(NoH6C1)2+3H20 

Not very sol in cold, easily sol m hot H 2 O 
Insol m alcohol 

See Ruthenomtrosodzamme comps 

mercuric cblonde, Ru(N 2 H 6 Cl) 2 , HgCU 

Nearly msol m cold, sol in hot H 2 O 
(Gibbs, SiU Am J (2) 34 , 350 ) 

chloroplatinate, Ru(N 2 H 6 Cl) 2 , PtCb 

SI sol in H 2 O (Claus ) 

hydroxide, Ru(N 2 H 60 H )2 

Known only in aqueous solution 

mtrate, Ru(N 2 H 6 N 03 ) 2 + 2 H 20 

Somewhat difficultly sol m cold, easily in 
hot H 2 O Insol m alcohol 

sulphate, Ru(N 2 H 6 ) 2 S 04 + 4 H 20 

Moderately sol m H 2 O Insol in alcohol 
(Claus ) 

Ruthenocyanhydnc acid, H4Ru(CN)6 
Easily sol m H 2 O and alcohol Less sol 
m etW (Claus, J B 1866 444 ) 

Potassium ruthenocyamde, K 4 Ru(CN) 6 + 
3 H 2 O 

SI efflorescent Very sol in H 2 O, si sol 
m dll alcohol (Claus ) 

Ruthenomtrosodzamme bromide, 

Ru(NO)(NH8)4Br3 

SI sol m H 2 O (Joly, C R 111 969 ) 
Ru(NO)OH(NH 8 ) 4 Br 2 Less sol than cor 
responding chloride (Joly, C R 108 300 ) 

chlonde, Ru(NO)(NH 3 ) 4 Cl 3 

SI sol in H 2 O (Joly, C R 111 969 ) 
Ru(NO)OH(NH 3 ) 4 Cl 2 Sol m H 0 
(Joly, C R 108 1300 ) 
Ru(N 0 )(NH 3 ) 4 Cl 3 + 2 H 20 = 
Ru(NO)(OH)(NH 3 ) 4 Cl 2 , HCI+H 2 O (?) 
Very sol m H 2 O (Joly, C R 111 969 ) 

chloroplatmate, 

Ru(NO)OH(NH3)4PtCl6 
Scarcely sol in boilmg H 2 O (Jolv, C R 
108 1300) 

Ru(NO)(NH 3 ) 4 Cl 8 , PtCL Ppt (Jolv, 
C R 111 969) 

iodide, Ru(NO)(NH 3 ) 4 l 3 

SI sol in H 2 O (Joly, C R 111 969 ) 
Ru(NO)OH(NH 3 ) 4 l 2 Less sol than the 
corresponding bromide (Joly, C R 108 
1300) 

mtrate, Ru(N 0 )(NH 3 ) 4 (N 03)3 

More sol in H 2 O than 

Ru(N 0 )( 0 H)(NH 8 ) 4 (N 03)2 (Joly, C R 
111 969 ) 
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Ru(N 0)0H(NH3)4(N08)2 si sol in cold 
EI2O, msol in cone HNOs+Aq (Joly, C R 
08 1300) 


lutSienonitrosodtaniine sulphate, 

[Ru(NO)(NH3)4l2(SO4)8+10H2O 
SI sol m H2O (Joly, C R 111 969 ) 
[Ru(N0)(NH3)4]4(S04)g, H2SO4+H2O De- 
omp by cold H2O (Joly ) 
Ru(N0)(0H)4(NH3)4S04d-H20 Most sol 
n H2O of this class of salts (Joly, C R 
LOS 1300) 


Eluthenomtrous acid 

Vimnomum mthenomtnte, RuH2(N02)4, 
3NH4NO2+2H2O 

Easily sol in H2O, practically msol in 
KCl+Aq (Brizard, A ch 1900, (7) 21 
568) 


Potassium ruthenomtrite, 

E:6RU2(N02)i 2 = 6KN02, RU2(N02)8 
Easily sol in H2O, alcohol, or ether 
Gibbs, Sill Am J (2), 34 344 ) 

SI sol m H2O Easily sol in KN02+Aq 
Claus ) 

JK4RU2(NO2)i0 “ RU202(N203)8, 4KN02 

/ery sol in H2O (Joly and V^zes, C R 109 
>67) 

K8RU2(N02 )i 4 = RU202(I^203)2, 8KNO2 SI 
lol in H2O Sol in cold dil acids (Joly 
ind Vezes ) 

Ru2H2(N02)4, 3KNO2+4H2O Very sol 
n H2O Aqueous solution decomp si on 
ong boiling Almost msol in cone KCH- 
^q (Brizard, C R 1899, 1?9 216 ) 

jilver ruthenomtrite, NO Ru 2H2(N02)4, 
3AgN02+2H20 

Ppt (Brizard, A ch 1900, (7) 21 368 ) 

Sodium ruthenomtrite, Ru2(N02)6, 4NaN02+ 
4H2O 

Very sol m H2O without decomp (Joly, 
3 R 1894, 118 4()9 ) 

Ruthenosamine hydroxide, 

Ru(NH30H)2+4H20 (0 
Very deliquescent, and sol mH20 (Claus) 

Samarium, Sm 

The element has not been isolated 

Samarium bromide, bmBrs 4-61120 
Very dehquescent (Cleve ) 

Samanum carbide, SmC2 
Decomp by water and acids (Moissan, 
C R 1900, 131 925 ) 


Samanum dzchlonde, SmCh 
Decomp by H2O with hberation of H2 and 
formation of samarium oxide and samanum 
oxychlonde Insol m CS2, CHCI3, benzene, 
abs alcohol, pyndme and toluene (Matig- 
non, C R 1906, 142 85 ) 

Samanum ^nchlonde, SmCh 
The anhydrous salt is very hydroscopic 
and easily sol m H2O (Matignon, C R 
1902, 134 1309 ) 

Very sol in H2O Very sol m abs alcohol 
6 38 g are sol m 100 grams pyndme at ord 
temp , msol m qumolme (Matignon, A ch 
1906, (8) 8 406 ) 

4-3H2O Dehquescent 

Samanum chlonde ammoma, SmCls+NHs, 
+2NH3, 4-3NH3, 4-4NH3, 4-5NH8, 
4-8NH3, 4-9 5NH3, +11 5NH3 
(Matignon, C R 1905, 140 143 ) 

Samanum fluoiide, SmF3+3^H20 
Precipitate Insol in H2O and dil acids, 
(Cleve ) 

Samanum iodide, SmIs 
(Matignon, A ch 1906, (8) 8 413 ) 

Samanum hydroxide, Sm2(OH)6 
Insol m alkalies, easily sol in acids, and 
decomposes ammomum salts (Cleve, C N 
61 145) 

Samanum oxide, Sm208 
Easily sol m acids (Cleve, C N 61 145 ) 

Samanimi peroxide, Sm409 
Precipitate (Cleve ) 

Samanum oxychlonde, SmOCl 
(Matignon, A ch 1906, (8) 8 412 ) 

Samanum sulphide, Sm2S3 

(Matignon, A ch 1906, (8) 8 415 ) 

Scandium, Sc 

Element has not been isolated 

Scandium bromide, Sc2Br6 +3H2O, and 
+I2H2O 

(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 

Scandium chlonde, SC2CI6, +3H2O, and 
+ I2H2O 

(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 
Scandium hydroxide 

Easily sol in cone HNOs or HOl+Aq 
(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 
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Scandiiiin oxide, SC2O8 
Easily sol by boiling with cone HNO3 or 
HCl+Aq 

Scandium sulphide, SC2S3 
Decomp by H2O and by acids with evolu- 
tion of H2S (Wirth, Z anorg 1914, 87 5 ) 

Selenantimomc acid 

Sodium selenantimonate, NasSbSe4+9H20 
Sol m 2 pts cold H2O Insol m alcohol 
(Hofacker^ A 107 6 ) 

SI sol m H2O, unstable (Pouget, A ch 
1899, (7) 18 562 ) 

Selenantunonous ac d 
Potassium oriAoselenantunonite, KaSbSes 
Ppt Decomp by H2O (Pouget, A ch 
1899, (7) 18 560 ) 

Potassium paraselenantimomte, K2Sb4Se7+ 
3H2O 

SI sol m H2O, ims table (Pouget, A ch 
1899, (7) 18 560 ) 

Sodium ori^oselenantunomte, NasSbSead- 
9H2O 

Very sol in H2O Aqueous solution on 
standing deposits red crystals of sodium selen- 
antimonate, Na8SbSe4+9H20 (Pouget, A 
ch 1899, (7) 18 562 ) 

Sodium pomselenantimomte, Na2Sb4Se7 
(Pouget, A ch 1899, (7) 18 661 ) 

Selemc acid, H 2 Se 04 

' 

Very sol m H2O with evolution of heat 
If aqueous solution is evaporated at temp 
of 165°, acid has 2 524 sp gr , at temp of 
267°, acid has 2 60 sp gr , at temp of 285°, 
acid has 2 625 sp gr Decomp to H2Se08 
at higher temp (Mitscherlich, Pogg 9 623 ) 
By evaporation at 265°, acid of 2 609 sp 
gr contaming 95% H2Se04 is obtamed If 
brought at same temp m vacuo over II2SO4, 
acid of 2 627 sp gr with 97 5% H2Se04 is 
obtamed (Fabian, A Suppl 1 243 ) 


Sp gr of H2Se04+Aq 


% HsSeO^ 

Sp gr 

% H2Se04 

Sp gr 

99 73 

2 6083 

90 0 

2 3848 

99 50 

2 6051 

89 0 

2 3568 

99 00 

2 6975 

88 0 

2 3291 

98 5 

2 5863 

87 0 

2 3061 

98 0 

2 5767 

86 0 

2 2795 

97 5 

2 5695 

85 0 

2 5558 

97 0 

2 5601 

84 0 

2 2258 

96 0 

2 5388 

83 0 

2 1946 

95 0 

2 5163 

82 0 

2 1757 

94 0 

2 4925 

81 0 

2 1479 

93 0 

2 4596 

80 0 

2 1216 

92 0 

2 4322 

79 0 

2 0922 

91 0 

2 4081 

73 50 

1 9675 


(Cameron and Macallan, Lond R Soc Proc 
46 13) 


Sp gr of H2Se04+Aq at 20° compared with 
H2O at 4° 

Wts corrected to vacuum 


Sp gr 


io4 

Sp gr 

c 

Hai 

3e04 

Sp gr 

H 2 S 

Se04 

1 

000 



1 

295 

32 

64 

1 

590 

54 

62 

1 

005 

0 

9 

1 

300 

33 

08 

1 

595 

54 

92 

1 

010 

1 

56 

1 

305 

33 

50 

1 

600 

55 

28 

1 

015 

2 

12 

1 

310 

33 

92 

1 

605 

55 

62 

1 

020 

2 

92 

1 

315 

34 

36 

1 

610 

55 

96 

1 

025 

3 

62 

1 

320 

34 

82 

1 

615 

56 

30 

1 

030 

4 

16 

1 

325 

35 

26 

1 

620 

56 

60 

1 

035 

4 

70 

1 

330 

35 

72 

1 

625 

56 

88 

1 

040 

5 

32 

1 

335 

36 

10 

1 

630 

57 

20 

1 

045 

6 

08 

1 

340 

36 

43 

1 

635 

57 

48 

1 

050 

6 

66 

1 

345 

36 

88 

1 

640 

57 

70 

1 

055 

7 

34 

1 

350 

37 

34 

1 

645 

58 

04 

I 

060 

7 

92 

1 

355 

37 

80 

1 

650 

58 

47 

1 

065 

8 

56 

1 

360 

38 

24 

1 

655 

58 

86 

1 

070 

9 

20 

1 

365 

38 

66 

1 

660 

59 

24 

1 

075 

9 

82 

1 

370 

39 

10 

1 

665 

59 

56 

1 

080 

10 

44 

1 

375 

39 

50 

1 

670 

59 

74 

1 

085 

11 

02 

1 

380 

39 

98 

1 

675 

59 

94 

1 

090 

11 

62 

1 

885 

40 

06 

1 

680 

60 

18 

1 

095 

12 

20 

1 

390 

40 

66 

1 

685 

60 

36 

1 

100 

12 

88 

1 

395 

41 

10 

1 

690 

60 

58 

1 

105 

13 

58 

1 

400 

41 

56 

1 

695 

60 

80 

1 

no 

14 

14 

1 

405 

41 

98 

1 

700 

61 

06 

1 

115 

14 

66 

1 

410 

42 

36 

1 

705 

61 

36 

1 

120 

15 

20 

1 

415 

42 

78 

1 

710 

61 

64 

1 

126 

15 

74 

1 

420 

43 

16 

1 

715 

61 

90 

1 

130 

16 

32 

1 

425 

43 

56 

1 

720 

62 

24 

1 

135 

16 

86 

1 

430 

43 

94 

1 

725 

62 

48 

1 

140 

17 

38 

1 

435 

44 

32 

1 

730 

62 

76 

1 

145 

17 

90 

1 

440 

44 

52 

1 

735 

63 

06 

1 

150 

18 

44 

1 

445 

45 

00 

1 

740 

63 

32 

1 

155 

18 

92 

1 

450 

45 

32 

1 

745 

63 

60 

1 

160 

19 

48 

1 

455 

45 

68 

1 

750 

63 

86 

1 

165 

20 

02 

1 

460 

46 

04 

1 

755 

64 

04 

1 

170 

20 

58 

1 

465 

46 

36 

1 

760 

64 

24 

1 

175 

21 

08 

1 

470 

46 

70 

1 

765 

64 

42 

1 

180 

21 

60 

1 

475 

47 

01 

1 

770 

64 

62 

1 

185 

22 

22 

1 

480 

47 

32 

1 

775 

64 

84 

1 

190 

22 

66 

1 

485 

47 

66 

1 

780 

65 

06 

1 

195 

23 

18 

1 

490 

47 

98 

1 

785 

65 

28 

1 

200 

23 

70 

1 

495 

48 

28 

1 

790 

65 

48 

1 

205 

24 

26 

1 

500 

48 

54 

1 

795 

65 

66 

1 

210 

24 

84 

1 

505 

48 

92 

1 

800 

65 

90 

1 

215 

25 

30 

1 

510 

49 

30 

1 

805 

66 

12 

1 

220 

25 

84 

1 

515 

49 

68 

1 

810 

66 

36 

1 

225 

26 

30 

1 

520 

50 

02 

1 

815 

66 

64 

1 

230 

26 

84 

1 

525 

50 

34 

1 

820 

66 

90 

1 

235 

27 

28 1 

1 

530 

50 

68 

1 

825 

67 

16 

1 

240 

27 

70 

1 

535 

51 

04 

1 

830 

67 

46 

1 

245 

28 

18 

1 

540 

51 

38 

1 

835 

67 

72 

1 

250 

28 

58 

1 

545 

51 

66 

1 

840 

68 

02 

1 

255 

29 

06 

1 

550 

51 

98 

1 

845 

68 

30 

1 

260 

29 

44 

1 

555 

52 

28 

1 

850 

68 

50 

1 

265 

29 

82 

1 

560 

52 

56 

1 

855 

68 

70 

1 

270 

30 

26 

1 

565 

52 

88 

1 

860 

68 

92 

1 

275 

30 

76 

1 

570 

53 

28 

1 

865 

69 

12 

1 

280 

31 

26 

1 

575 

53 

56 

1 

870 

69 

34 

1 

285 

31 

74 

1 

580 

53 

94 

1 

875 

69 

56 

1 

290 

32 

18 

1 

585 

54 

30 

1 

880 

69 

72 
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Sp gr of Concluded 


£ 

gr 

|hJ 


Sp gr 

1 H2fl04 

Sp gr 

hJ 

e04 

1 

►85 

69 

94 

2 

125 

80 

25 

2 

365 

89 

14 

1 

►90 

70 

14 

2 

130 

80 

42 

2 

370 

89 

30 

1 

►95 

70 

38 

2 

135 

80 

68 

2 

375 

89 

48 

1 

►00 

70 

64 

2 

140 

80 

74 

2 

380 

89 

60 

1 

t06 

70 

78 

2 

145 

80 

96 

2 

385 

89 

72 

1 

no 

71 

00 

2 

150 

81 

14 

2 

390 

89 

84 

1 

•15 

71 

21 

2 

155 

81 

36 

2 

395 

89 

96 

1 

i20 

71 

38 

2 

160 

81 

60 

2 

400 

90 

10 

1 

25 

71 

68 

2 

165 

81 

80 

2 

405 

90 

20 

1 

30 

72 

00 

2 

170 

82 

02 

2 

410 

90 

30 

1 

35 

72 

38 

2 

175 

82 

22 

2 

415 

90 

46 

1 

40 

72 

66 

2 

180 

82 

44 

2 

420 

90 

74 

1 

45 

72 

88 

2 

185 

82 

64 

2 

425 

91 

00 

1 

50 

73 

12 

2 

190 

82 

78 

2 

430 

91 

24 

1 

55 

73 

34 

2 

195 

82 

96 

2 

435 

91 

46 

1 

60 

73 

54 

2 

200 

83 

10 

2 

440 

91 

70 

1 

65 

73 

74 

2 

205 

83 

24 

2 

445 

92 

00 

1 

70 

73 

98 

2 

210 

183 

44 

2 

450 

92 

28 

1 

75 

74 

22 

2 

215 

83 

62 

2 

455 

92 

56 

1 

80 

74 

44 

2 

220 

83 

78 

2 

460 

92 

85 

1 

85 

74 

66 

2 

225 

83 

96 

2 

465 

93 

02 

1 

90 

74 

86 

2 

230 

84 

14 

2 

470 

93 

20 

1 

95 

75 

08 

2 

235 

84 

30 

2 

475 

93 

36 

2 

00 

75 

28 

2 

240 

84 

48 

2 

480 

93 

68 

2 

05 

75 

46 

2 

245 

84 

60 

2 

485 

94 

02 

2 

10 

75 

66 

2 

250 

84 

82 

2 

m 

94 

32 

2 

15 

75 

88 

2 

255 

1 85 

02 

2 

495 

94 

48 

2 

20 

76 

06 

2 

260 

85 

26 

2 

500 

94 

64 

2 

25 

76 

14 

2 

265 

85 

44 

2 

505 

94 

80 

2 

30 

76 

48 

2 

270 

85 

60 

2 

510 

94 

96 

2 

35 

76 

68 

2 

275 

85 

78 

2 

515 

95 

32 

2 

iO 

76 

84 

2 

280 

85 

96 

2 

520 

95 

58 

2 

i5 

77 

08 

2 

285 

86 

16 

2 

525 

95 

86 

2 

50 

77 

36 

2 

290 

86 

38 

2 

530 

96 

10 

2 

55 

77 

50 

2 

295 

86 

60 

2 

535 

96 

41 

2 

60 

77 

62 

2 

300 

86 

82 

2 

540 

96 

68 

2 

65 

77 

80 

2 

805 

87 

04 

2 

545 

96 

92 

2 

70 

78 

06 

2 

810 

87 

26 

2 

550 

97 

12 

2 

75 

78 

24 

2 

815 

87 

46 

2 

555 

97 

30 

2 

30 

78 

48 

2 

820 

87 

66 

2 

560 

97 

48 

2 

35 

78 

68 

2 

825 

87 

84 

2 

565 

97 

68 

2 

^0 

78 

84 

2 

580 

88 

00 

2 

570 

97 

94 

2 

35 

79 

08 

2 

5 55 

88 

18 

2 

575 

98 

20 

2 

30 

79 

28 

2 

540 

88 

34 

1 2 

580 

98 

46 

2 

35 

79 

50 

2 

545 

88 

48 

2 

585 

98 

70 

2 

10 

79 

68 

2 

550 

88 

66 

2 

590 

99 

04 

2 

15 

79 

90 

2 

555 

88 

82 

2 

595 

99 

36 

2 

^0 

80 

10 

2 

360 

88 

98 






(E mer And lienhor J phys Chen) 1909, 
13 509) 


d 1 in ( one or fuming H2SO4 
ibol in liquid NH3 (I<ranklin, Am Ch 
J ?^98, 20 830 ) 

►ccomp by alcohol 

H2O (Cameron and Macallan, C N 
69 232 ) 

2H2O, and +6H2O (?) (C and M ) 
4H2O (Kremann and Hofmeier, M 
19 5,29 1117) 


Selenates 

All the neutral and acid salts of B[2Se04 are 
sol m H2O, except BaSeO^, SrSeO^, CaSeOi, 
and PbSeO^ which are nearly or quite insol 
m H2O or HNOs+Aq 

Aluminum selenate, Al2{'Se04)8 
Resembles m every way almnmum sul- 
phate (Berzehus ) 

Aluminum ammomum selenate, 
Al2(NH4)2(Se04)4+24H20 
More sol m H2O than the corresponding 
sulphate (Wohl\vill, A 114 191 ) 

Alummum caesium selenate, Al2Cs2(Se04)4+ 
24H2O 

(Peterson, B 9 1563) 

Much more sol in H2O than the corre- 
spondmg sulphate (Fabre, C R 105 114 ) 


Alummum potassium selenate, Al2K2(Se04)4 
+24H2O 

More sol m H2O than common alum 
(Weber, Pogg 108 615 ) 

Aluminum rubidium selenate, Al2Rb2 (8004)4 
'-j“24H20 

(Peterson, B 9 1563 ) 

Much more sol m H2O than the corre- 
sponding sulphate (Fabre, C R 105 114 ) 

Aluminum sodium selenate, Al2Na2(Se04)4-l- 
24H2O 

SI efflorescent Very sol in H2O (Wohl- 
will, A 114 191) 

Aluminum thallium sulphate, Al2Tl2(Se04)4 + 
24H2O 

Sol mHaO (Fabre, C R 106 114) 

Alummum selenate potassium sulphate, 
Al 2 (Se 04 ) 3 , K2SO4+24H2O 
Sol in H2O (v Genchten, A 168 222 ) 

Ammomum selenate, (]NH4)2Se04 
Easily sol in H2O 

100 g H2O dissolve 117 g (NH4)2Se04 at 
7°, 164 g at 59®, 197 g at 100® (Tutton, 
Proc Roy Soc 1907, 79 , A 351 ) 

Insol m liquid NHs (Franklin, Am Ch 
J 1898, 20 826 ) 

Ammomum hydrogen selenate, NH4HSe04 
Sol m H2O (Topsoe ) 

Ammomum cadmium selenate, (NH4)2Se04, 
CdSe 04 + 2 H 20 

Sol m H2O (Topsoe, W A B 66, 2 2 ) 
+6H2O Efflorescent Very easily sol in 
H2O (Topsoe ) 
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Aixunomtun cerous selenate, 
CNH4)2Ce2(Se04)4-l-9H20 
Easily sol m H2O (John ) 

Ammomtun chromium selenate, 
(NH4)2Cr2(Se04)4+24H20 
Sol in H2O (Fabre, C R 106 114 ) 


Ammonium zmc selenate, 

(NH4)2Se04, ZnSe 04 + 6 H 20 
Sol mH20 (Topsoe) 

Antimony selenate , ' 

Insol m H2O Not* very sol in acid^ Sol 
in H2Se04 (Cameron and Macallan ) 


Ainmomum cobaltous selenate, (NH4)2Se04, 
CoSe 04 "|“6E[20 
Easily sol mB[20 (Topsoe) 

Ammomtun cupnc selenate, (NH4)2Se04, 
CuSe04+6H20 
Sol m H2O (Topsoe ) 

Ammonium didymium selenate, (NH4)2Se04,' 
Di2 (Se04) 8 +6B[20 
Easily sol in H2O (Cleve ) 

+IOH2O (Cleve, BuU Soc ( 2 ) 43 363 ) 

Ammomum erbium selenate, (NH4)2Se04, 
Er2 r Se04) 3 ”I"4H20 
Easily sol m H2O (Cleve ) 

Ammomum ferrous selenate, (NH4)2Fe(Se04)2 
+6H2O 

Easily sol in H2O (Topsoe ) 

+2H2O 

Ammomum lanthanum selenate, ('NH4)2Se04, 
La2 ( SeO 4) 8 + 9H2O 
Sol in H2O (Cleve ) 

Ammonium magnesium selenate, 

rNH4)2Mg(Se04)2+6H20 
Easily sol m H2O (Topsoe ) 

Ainmomum manganous selenate, (NH4)2Se04, 
MnSe04-f6H20 

Not dehquescent Easily sol in H2O 
(Topsoe ) 

Ammomum mckel selenate, (NH4)2Se04, 
NiSe04+6H20 
Sol in H2O (Topsoe ) 

Ammonium samanum selenate, (NH4)2Se04, 
Sm2(Se04)3+6H20 
Easily sol m H2O (Cleve ) 


Banutn selenate, BaSfe04 

Somewhat more sol' m H2O and d^l acids 
than BaS04 (Rose ) ' 100 ccip H2O dissolve 
11 8 mg m the cold,) and 13 8 mg at 100® 
(Petersson, Z 'anal 12 287 ) ^ 

Notdecompi byH2S04 Insol mHNOsd- 
Aq ''Bo^/eli a'' but ^ecomp by solution ol 
i |j ( rbori' i - at ordmary temp 
Very slowly decomp by fiCl+Aq . (RosCj 
Pogg 96 426 ) i ’ 

' ' I 

Bismuth selenate 

Insol m, and not decomp by cold or hot 
H2O (Camerbn and Macallan ) 

Caesium selenate, Cs2Se04 
Sol m H2O ('Petersson, B ' 9 1561 ) 

100 g H2O 4t 12® dissolve 244 8 g Cs2Se04 
(Tutton, Chem Soc 1897 , 71 850 ) 

Sp 'gr of Cs2Se04^Aq at 20® compared 
with H2O at 4®, containmg 

% Cs2Se04 ! 45 94 53 43 

Sp !gr 1 5841 1 7432 

(Tutton ) 

Caesium hydrogen selenate, CsHSe04 
Ppt Very hygroscdpic (Norris, Am Ch 
J 1901, 26 322 ) 

Caesium chroxmc selenate, Cs2Cr2 (8004)4 4 
24H2O 

Sol inHaO (Fabre, C R 106 114) 

Caesium cobaltous selenate, Cs2Co(St04) -f 
6H2O 

Sol in H2O (Topsoe ) 

Caesium mdium selenate, C&In(Se04)2H 
I2H2O 

FjSiorescent, sol m H2O (Matheis, J 
Am Chem Soc 1908, 30 215 ) 


Ammomtun thallium selenate, (NH4) 28004, 
Tl2(Se04)84'8H20 

Sol m H2O (Fortim, C C 1903 , II 706 ) 

Ammomtun uranyl selenate, (NH4) 28004, 
(U02)Se04+2H20 
Easily sol in H2O (Sendtner ) 

Ainmomum yttrium selenate, (NH4)2Se04, 
Y2(SeO4)846H0 
Very sol in H2O (Cleve ) 


Caesium iron (feme) selenate, Cb2h 02(^004) 
+24H2O 

SI sol in H2O (Roncogliolo, Gazz cl 
It 1905 , 36 ( 2 ) 553 ) 

Caesium magnesium selenate, Cs2SeO 
MgSe04 46H20 

(Tutton, Chem Soc 1905 , 87 , 1163 ) 

Caesium zmc selenate, Cs2Zn(Se04)2 4 - 6 HoC 
(Tutton, Zeit Kryst 1900,33 14 ) 
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< dmiuin selenate, CdSe04+2H20 

V'ery sol in F2O (v Hauer, W A B 39 

2 ?) 


Clxromic rubidimn selenate, 
24H2O 
Sol in H2O 


Cr2Rb2(Se04)4+ 


< droium potassium selenate, CdSe04 , K2SO4 

-I-2H2O 

3ol in H2O, can be recrystallized without 
c omp (v Hauer, W A B 64 209 ) 

< Icium selenate, CaSe04+2H20 

Less sol in hot than m cold H2O (v , 
I Luer, J pr 80 214) 

3at CaSe04+Aq con tarns at 
- L° +5° 20° 37° 67° 

t 7 3 7 6 6 8 51%CaSe04i 

rfitard, A ch 1894, (7) 2 551 ) I 

< rous selenate, Ce2(S04)3+6H20, 9H2O, or 

I2H2O 

More sol in cold than hot H2O (John ) 
-1-4H20 Very easily in cold, si sol in hot 
I 0 (Cingolani, C C 1908,1 1606) 

Stable above 100° 
f5H20 Stable at 92-100° 
f 7H2O Stable at 80-92° 

■i-8H20 Stable at 50-78° 

-f-lOftO Stable at 3-4-40° 

f IIH2O Stable at 12-28° 
fl2H20 Stable at 0-12® (Cmgolam, C 
A 1908 2658) 

Solubility of Ce2(Se04)8 m H2O at t° 

(< salt calculated as anhydrous Ce2 (804)3 
dissolved in 100 co H2O ) 


Chromic sodium selenate, Cr2Na2 (8604)4+ 
24H2O 

Sol inH20 (Fabre, C R 106 114) 

Chromic thaUous selenate, Cr2Tl2(Se04)4+ 
24H2O 

Sol in H2O (Fabre, C R 106 114 ) 

Chromic selenate potassium sulphate, 
Cr2(Se04)s, K0SO4+24H2O 
Sol m H2O (v Gerichten ) 

Cobaltous selenate, basic, 4CoO, 3Se03+ 
H2O 

Insol m H2O, sol m acids (Bogdan, Bull 
Soc (3) 9 586 ) 

Co8(OH)2(Se04)8 Insol m H2O Sol in 
acids (Bogdan, C C 1896 630 ) 

Cobaltous selenate, CoSe04+5H20 
Easily sol m H2O (Topsoe ) 

+6H2O Easily sol in H2O (Topsoe ) 
-i-7H20 EjBBlorescent Extremely sol in 
H2O (Topsoe ) 

+I8H2O Very unstable (Copaux, A 
ch 1905, (8) 6 553 ) 

Cobaltous potassium selenate, CoSe04, 

K2Se04+6H20 

More sol m H2O than corresponding sul- 
phate (v Hauer, W A B 39 837 ) 



0 
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Cobaltous rubidium selenate, CoRb2 (8004)2 
+6H2O 

Sol in H2O (Topsoe ) 

Cobaltous thallous selenate, CoTl2(Se04)2+ 
6H2O 

Sol m H2O (Topsoe ) 

Cupnc selenate, basic, 3CuO, 2Se03+4H20 
Insol inH20,sol in acids (Bogdan, Bull 
Soc (3) 9 588 ) 

-hSHzO SI sol in cold H2O (Metzner, 
C R 1898, 127 55 ) 


C 

sc 

C 

Cl 


(Ciiigol nil, / c ) 

ous potassium selenate, 0(2(8004)3, 
5K S(()4 

lore sol in 11 () thui th( corresponding 
)hxt( (lolin ) 

ous sodium selenate, Co2(bc04)3, N 128004 

+ 5H2O 

>uitc sol m H2O (John ) 

omic potassium selenate, Cr K2(Se04)4+ 
24H2O 

esembles the sulphate in every particular 


Cupnc selenate, CuSe04+5H20 
Solubihty m H^O — 

257 K salt m 1 1 sat bolutaon at 15° 

^46 '^“11“ “ 35° 

435 ‘‘ “11 “ 55° 

Aq solution decomp at 70° (Metzner, 
C R 1898, 127 55 ) 

-f H2O, and +2H2O (Metzner ) 

Cupnc hydrazme selenate, N2H4 H2Se04, 

CuSe04+HH20 


Decomp in aq solution (Rimim, C C 
1907, 1 86 ) 
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Cupnc magnesium selenate, CuMgj(Se 04 ) 4 + i 
28 H 2 O 

Sol m H 2 O (WohlwiU ) 

Cupnc mckel selenate, CuSe04, NiSe 04 + 
I 4 H 2 O 

Sol mHaO (WohlwiU) 

Cupnc potassium selenate, CuSe 04 , K 2 Se 044 - 
6 H 2 O 

SI sol in H 2 O (Topsoe ) 

Cupnc zmc selenate, CuZn 8 (Se 04 ) 4 + 28 H 20 
SolmHaO (WohlwiU) 

Cupnc selenate ferrous sulphate, 2 CuSe 04 , 
3FeS04+35H20 
Sol mHaO (WohlwiU) 

Cupnc selenate magnesium sulphate, CuSe 04 , 
3MgS04+28H20 
Sol m H 2 O (WohlwiU ) 

Cupric selenate zmc sulphate, CuSe 04 , 
3ZnS04+28H20 
Sol inH 20 (WohlwiU) 

Didymium selenate, Di 2 (Se 04 )s+ 5 H 20 , and 
6 H 2 O 

Sol mH 20 

+ 8 H 2 O Easily sol in H 2 O (Cleve ) 
4 ‘ 10 H 20 Sol mH 20 (Cleve) 

Didymium potassium selenate, Di 2 (Se 04 ) 8 , 
K 2 Se 04 +ra 20 

Not dehquescent Easily sol m H 2 O 

(Cleve ) 

Didymium sodium selenate, Di 2 fSe 04 ) 3 , 
Na2Se04+4H20 
Easily sol in H 2 O (Cleve ) 

Dysprosium selenate, Dy 2 (Se 04 ) 8 + 8 H 20 
Easily sol in H 2 O, insol in alcohol 

(Jantsch, B 1911, 44 1275 ) 

Erbium selenate, Er 2 (Se 04 ) 8 + 8 H 20 , and 
9 H 2 O 

Easily sol in H 2 O (Topsoe ) 

Erbium potassium selenate, Er 2 (Se 04 ) 3 i 
K2Se044-8H20 
Easily sol in H 0 (Cleve ) 

Gadolinium selenate, Gd 2 (SeO 4 ) 3 + 10 H 2 O 
Decomp in the air (Benedicks, Z anorg 

1900, 22 410 ) 

Gadolinium potassium selenate, Gd 2 (Se 04 ) 3 , 

3K2Se04+4JEl20 

Sol m H 2 O (Benedicks, Z anorg 1900, 

22 412) 


Glucmum selenate, GlSe 04 + 4 H 20 
Very sol in H 2 O (Atterberg ) 

Gold (aunc) selenate, Au 2 (Se 04)3 
Insol m H 2 O Sol in hot cone H 2 Se 044 - 
Aq Somewhat sol m H2SO4 and HNOsH- 
Aq Decomp byHCl+Aq (Lenher, J Am 
Chem Soc 1902, 24 355 ) 

Indium selenate, In2(SeO4)3+10H2O 
Hydroscopic, easily sol m H 2 O (Mathers, 
J Am Chem Soc 1908, 30 214 ) 

Iron (ferrous) selenate, FeSe 04 + 5 H 20 
Sol m H 2 O (WohlwiU, A 114 169 ) 
+ 7 H 2 O Efflorescent, and sol m H 2 O 
(Topsoe ) 

Iron (ferrous) potassium selenate, FeSeOi, 
K2Se04+6H20 

Easily sol mH20 Solution decomp some- 
what on standmg (Topsoe ) 

Iron (feme) rubidium selenate, Rb2Fe2(Se04)4 
+ 24 H 2 O 

SI sol in H 2 O (Roncogliolo, Gazz ch it 
1905,36 (2) 553) 

Iron (feme) selenate potassium sulphate, 
Fe2(Se04)8, K 2 SO 4 + 24 H 2 O 
Sol in H 2 O (v Genohten ) 

Lanthanum selenate, La 2 ('Se 04 ) 8 + 6 H 20 , and 
IOH 2 O 

Easily sol in cold H 2 O (Cleve ) 

H- 12 H 20 (Frerichs and Smith, A 191 
355) 

Lanthanum potassium selenate, La 2 (Se 04 )s, 
K2Se04-f9H20 
Quite sol m H 2 O (Cleve ) 

Lanthanum sodium selenate, La 2 ( 8004 ) 3 , 
Na2Se04“|-4H20 
Easily sol in H 2 O (Cleve ) 

Lead selenate, basic, 2 PbO, SeOs 

Decomp by acids with separation of 
PbSe 04 

3PbO, PbSe 04 +H 20 Ppt (Stromholm, 
Z anorg 1904, 38 443 ) 

Lead selenate, PbSe 04 

Insol in H 2 O or HNOs+Aq (Schafarik, 
W A B 47 256) 

Mm Kerstemte 

Lithium selenate, Li 2 Se 04 +H 20 
Not dehquescent Easily sol m H 2 O 
(Topsoe ) 
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agnesitim selenate, MgSe04+6H20 
Solubility resembles closely that of MgS04 
I opsoe ) 

agnesmm potassium selenate, MgK2(Se04)2 
+6H2O 

Easily sol in H2O (Topsoe ) 

agnesium rubidium selenate, MgSeOi, 
Itb2Se04+6H20 

(Tutton, Chem Soc 1905, 87 1163 ) 

anganous selenate, MnSe0i+2H20 
Easily sol in H2O (Topsoe ) 

+5H2O Easily sol in H2O Solution 
< cotop on warming or standing (Topsoe ) 

anganous potassium selenate, K2Se04, 
MnSe04 

Not dehquescent Easily sol m H2O 
I opsoe ) 

ercurous selenate, 6Hg20, SSeOs 
Very si sol in H2O SI attacked by boil- 
] g HNO3 Insol in HCl+Aq (KoMer, 
)gg 89 146 ) 

Hg2Se04 Very si sol in H2O, in sol in 
Cl+Aq (Cameron and Dayy, C N 44 
i ) 

ercuric selenate, basic, 6HgO, 2Se03+H20 
Insol in HiO, or cold HNOs+Aq Sol in 
] .t HNO3 or HCl+Aq (Kohler ) 

HgSe04, 2HgO Sol in 10,330 pts H2O 
I 'ameron and Dayy ) 

ercuric selenate, HgSe04+H20 
Decomp by H2O with formation of basic 
It (Kohler ) 

Sol m H2Se04, H2SO4, HNO3, or HCl+Aq, 

1 Lt docomp by H2O to 2HgO, HgSe04 
I ’ameron ind Davy, C N 44 63 ) 

ckel selenate, NiSe04+6H20 
Very eisily sol m H O (v Hauer, W A 
39 305) 

ckel potassium selenate, N1SCO4, K2Se04 + 
6H2O 

Sol m H^O (1 opsoe) 

ckel thallium selenate, NiSe04, ri2SG04+ 
6H2O 

Sol in H2O (Peteisson ) 

atmum selenate 

Sol m boihng H2O Sol in HCl+Aq 
sol m alcohol (Cameron and Macallan, 
)nd R Soc Proc 46 13 ) 


Potassium selenate, K2Se04 

Nearly equally sol m cold and hot H2O 
(Mitscherlich, Pogg 9 623 ) 

100 g H2O dissolve 110 5 g K2Se04 at 0°, 
112 8 g at 20°, 122 2 g at 100° (fitard, 
C R 1888, 106 741 ) 

Sat K2Se04+Aq contains at 
—20° —5° +5° 

51 5 51 7 52 0% KoSe04, 

18° 97° 

52 6 54 9% K2Se04 

(fitard, A ch 1894, (7) 2 550 ) 

100 g H2O at 12° dissolve 115 0 g K2Se04 
(Tutton, Chem Soc 1897, 71 850 ) 

Sp gr of K2Se04+Aq at 20° compared 
with H2O at 4°, containing 
%K2SeOi 35 76 41 79 50 00 

Sp gr 1 3591 14385 1 5590 

(Tutton, Chem Soc 1897, 71 851 ) 

Potassium hydrogen selenate, ICHSe04 
Sol in H2O 

Potassium praseodymium selenate, 3K2Se04, 
Pr2(Se04)8+4H20 

SI sol in H2O (von Scheele, Z anorg 
1898, 18 361 ) 

Potassium samanum selenate, K2Se04, 
Sm2(Se04)3+6H20 

Easily sol in H2O (Cleve, Bull Soc (2) 
43 166) 

Potassium sodium selenate, 3K2Se04, 
Na2Se04 

Sol in H2O (Topsoe ) 

Potassium thalhum selenate, K2Se04, 
T.l2(Se04)3+8H20 

Veiy sol in dil acids (Fortini, C C 1903, 
II 706) 

Potassium uranyl selenate, K2Se04, 
(U02)Se04+2H20 

SI sol in cold, easily in hot H2O (Sendt- 
nei ) 

Potassium yttrium selenate, K2Se04, 
Y2(Se04)3+6H20 
Very sol in H2O (Cleve ) 

Potassium zme selenate, K2Se04, ZnSe04+ 
2H2O 

Sol in H2O (1 opsoe ) 

+6H2O Sol in H2O (Topsoe ) 

Potassium selenate alummum sulphate, 
K2Se04, Al2(S04)3+24H20 
Sol in H2O (v Gerichten ) 
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Potassium selenate chromic sulphate, 
E:2Se04, Cr2(S04)8+24H20 
Sol m H2O (v Gerichten ) 

Potassium selenate feme sulphate, K2Se04, 
Fe2(S04)8+24H20 
Sol m H2O (’V Gerichten ) 

Potassium selenate manganous sulphate, 
KaSeO^, MnS04+6H20 
Sol m H2O (v Gerichten, A 168 225 ) 

Potassium selenate mangamc sulphate, 
K2Se04, Mn2(Se04)8-i-24H20 
Sol in H2O (v Gerichten ) 

Praseodymium selenate, Pr2(Se04)2 

Sol m H2O (von Schule, Z anorg 1898, 
18 360) 

+8H2O SI sol m H2O, sol m H2SO4 
(von Schule ) 

Rubidium selenate, Rb2Se04 
Sol m H2O (Petersson ) 

IOC g H2O at 12° dissolve 158 9 g Rb2Se04 
(Tutton, Chem Soc 1897, 71 850 ) 

Sp gr of Rb2Se04+Aq at 20° compared 
with H2O at 4°, containmg 

%Rb2Se04 40 60 47 07 

Sp gr 14688 15806 

(Tutton ) 

Rubidium hydrogen selenate, RbHSe04 
Sol m equal pts H2O, very hydroscopic 
(Norris, Am Ch J 1901, 26 321 ) 

Rubidium zme selenate, Rb2Zn(Se04)2+ 
6H2O 

(Tutton, Zeit Kryst 1900, 33 8 ) 

Samarium selenate, Sm2(Se04)8+8H20 
More sol m H2O than Sm2(S04)3 
+I2H2O Efflorescent (Cleve) 

Scandium selenate, Sc2(Se04)8+2H20, and 
+8H2O 

rCrookes, Roy Soc Proc 1908, 80, A 
518) 

Silver selenate, Ag2Se04 
As Ag2S04 (Mitscherlich, Pogg 12 138 ) 

Silver selenate ammoma, Ag2Se04, 4NIJ8 
Easily sol m H2O or ]NH40H-|-Aq without 
decomp (Mitscherhch, Pogg 12 141 ) 

Sodium selenate, Na2Se04 

Very sol m H2O, forming supersat solu- 
tions Cryst dso with IOH2O, which 
effloresce Maximum pomt of solubility is 
at 33° (Mitscherhch ) 


Solubihty m H2O at t° 


t° 

% Na2Se04 

Mols H 2 O 
to 1 mol 
Na2Se04 

Mols anhy 
drous salt to 
100 mols H 2 O 

35 2 

45 47 

P 59 

7 94 

39 5 

45 26 

12 70 

7 87 

50 

44 49 

13 10 

7 63 

75 

42 83 

14 00 

7 14 

100 

42 14 

14 42 

6 93 


(Funk, B 1900, 33 3697) 


+IOH2O Solubihty m H2O at t° 


t® 

% Na2Se04 

Mols H 2 O 
to 1 mol 
Na2Se04 

Mols anhy- 
drous salt to 
100 mols H 2 O 

0 

31 74 

79 08 

1 26 

15 

25 01 

31 48 

3 18 

25 2 

36 91 

17 95 

5 57 

27 

39 18 

16 30 

6 13 

30 

44 05 

13 33 

7 50 


(Funk ) 


Sp gr of sat solution at 18° - 1 315 
(Funk) 

Sodium selenate vanadate 
/SeCtSelenovanadate, sodimn 

Strontium selenate, SrSe04 
Insol m H2O or HNOs+Aq, decomp by 
long boilmg with HCl+Aq 

TeUmium selenate, 2Te02, SeOa 
As sulphate (Metzner, A ch 1898, (7) 
16 203) 

Thallous selenate, Tl2Se04 
SI sol in cold, much more in hot H2O 
Insol in alcohol and ether (Kuhlmann ) 

100 g H2O dissolve 2 13 g at 9 3, 2 4 g 
at 12°, 10 86 g at 100° (Tutton, Proc 
Roy Soc 1907, 79 A, 351 ) 

2 8 g are sol in 100 g H2O at 20°, 8 5 g 
at 80° (Glauser, Z anorg 1910, 66 437 ) 

Thallous hydrogen selenate, HT1S(04 4- 
3H2O 

(Oettinger ) 

Thallous zme selenate, T1 Se04, ZnSe04-f- 
6H2O 

Easily sol in H2O, but less than the cor- 
responding sulphate (Werther, Bull Soc 

1866 60) 

Thonumf selenate, Th(Se04)4+9H20 

100 pts fH20 dissolve 0 498 pt Th (8004)4 
at 0°, and 1 972 pts at 100° (Cleve ) 
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Tm f stannic) selenate, basic, Sn0(Se04) + 
Ei20 

1 liquescent Sol m H2O (Ditte, C R 
104 231 ) 

Un yl selenate, (U02)Se04, H2Se04+ 
I8H2O 

ry deliquescent 

2 [J02)Se04, H2Se044-12H20 Efflores- 
cen Sol m II2O fSendtner, A 196 325 ) 

Ytt bium selenate, Yb2(Se04)8 
j. ihydrom 

15H2O r?), +8H2O Ppt (Cleve, Z 
anc y 1902,32 145 ) 

Ytt um selenate, ¥2(8664)8 

1 ihydrous Sol in H2O with hissmg and 
eve ition of heat (Popp ) 

8IJ2O Easily sol in H2O (Cleve ) 
9H2O EflBiorescent 

ZxL selenate, ZnSe044-5fi[20 
Sim H2O (Topsoe ) 

6H2O Sol m 1120 (Topsoe ) 

7H2O Sol mHaO 

Se mous acid, H2Se08 
] liquescent in moist, efflorescent m dry 
air Very sol in cold, and in nearly every 
pre ortion in hot H2O Easily sol in alcohol 
(B< zehus ) 


Sp of H2Se03 and of H2Se03 4‘Aq at t° 
Two series of experiments 



t 

Sp gr 
at t° 

Ha. Os+Aq (A) 

18 0 

1 4386 

vol A+O 5 vol H2O 

18 0 

1 3179 

‘‘ + 1 0 

17 7 

1 2337 

‘ + 1 5 

16 6 

1 2045 

‘+2 0 

14 0 

1 1984 

‘ -i -2 5 “ 

17 0 

1 1712 

“ + 1 0 

19 2 

1 1600 

H2 Oa+Aq (B) 

15 8 

1 4698 

vol BH-0 5 vol ihO 
^ +1 0 

16 5 
13 0 

1 3191 
1 2515 

“H-1 5 

14 2 

1 2074 

‘^+2 0 

17 0 

1 1992 

“H-2 5 

16 5 

1 179 5 

‘‘-fi 0 

1 14 2 

1 1678 


(dtComnck, C C 1906 , 1 lb 93 ) 

K e aho Selemum rftoxide 


] sol m liquid NH3 (Gore, Am Ch J 
18 ( , 20 830 ) 

Se] Qites 

kali selemtes are sol in H2O The other 
nei ral selemtes are insol in H2O, but sol in 
HI )3+Aq, Pb, and Ag salts slowly The 


neutral salts are insol mHCl+Aq The acid 
salts of the heavy metals are sol m H2O 

Alnmimim selemte, basic, dALOa, 9Se02+ 
36H2O 

Precipitate (Nilson, Upsala 1876 ) 

Aluminum selemte, Al2(Se03)3 
Precipitate (Berzehus ) 

+7H2O SI sol m HsQ (Nilson ) Sol 
m H2Se08+Aq 

+3H2O Insol m H2O, sol m acids 
(Boutzoureano, A ch ( 6 ) 17 289 ) 

Aluminum selemte, acid, AI2O8, 4 Se 02 + 
3H2O 

(Boutzoureano ) 

2AI2O 8 , 9 Se 02 + I2H2O Sol m H2O (Nil- 
son ) 

AI2O8, 6 Se 02 Very sol m H2O (Ber- 
zehus ) 

+5H2O (Nilson) 

-f- 2 H 20 (Boutzoureano ) 

Ammomum selemte, (NH 4 ) 2 Se 08 
Deliquescent Very sol m H2O 
Precipitated from aqueous solution by al- 
cohol Insol m ether (Muspratt, A 70 
275 ) 

Ammomum hydrogen selemte, NH4HSe08 
Not dehquescent Sol m H2O (Berzehus ) 

Ammomum ^nliydrogen selemte, 
NH 4 H 8 (Se 08)2 
Deliquescent (Berzehus ) 

Ammomum vanadium selemte 
See Vanadioselemte, ammomum 

Ammomum uranyl selemte, (NH4)2Se03, 
(U 02 )Se 03 

Completely insol m H2O (Sendtner ) 

Antimony selenite, Sb2(Se08)3, SeOa 
(Nilson, Bull Soc (2) 23 494 ) 

Barium seJemte, BaSeOs 

SI sol m H2O Sol m H2Se08+Aq So 
in acids (Nilson ) 

H-H^O (Nilson ) 

Barium p2/^oselemte, BaSe206 

Very si sol in (old, more in warm H2O 
(Berzehus ) 

Bismuth selemte, B12 (8003)3, HaSeOa 
(Nilson ) 

Bi2(Sc08)8 (Nilson ) 

Cadmium selenite, CdSeOa 
Insol mHaO Sol in HaSeOa+Aq (Mus- 
pratt, Chem Soc 2 65 ) 
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2CdO, 3Se02+H20 Insol in H2O, sol 
in acids (Boutzoureano ) 

-I-J4H2O Insol in H2O, sol m dil acids 
(Boutzoureano ) 

Cadmimn selenite ammonia, CdSeOs, NHs 
Insol in cold or hot H2O (Boutzoureano, 
17 289 ) 

lemte, CaSe08+V8H20 
sol in H2O (Berzelius ) More 
Os+Aq 
(Nilson ) 

lydrogen selenite, CaH2(Se08)24* 

m H2O (Nilson ) 

11 Easily sol m H2O (Nil- 


nite, basic, 2Ce208, 5Se02+ 
-.fce (Nilson ) 

lemte, Ce2(Se03)8+3H20 

Insol in H2O Sol in much selemous acid 
John ) 

-I-I2H2O (Nilson ) 

Cerous selemte, acid, Ce20s, 4Se02+5, or 6 
020 

I Insol m H2O, but sol m selemous, and 
other acids (John ) 

Ce20s2 6Se02+5H20 Not decomp by 
H2O (Nilson ) 

Cenc selemte, Ce(Se08)2 
Insol m H2O 

SI sol m cone HNOs Sol m dil acids 
Sol m H202+Aq (Barbien, B 1910, 43 
2215) 

Chromium selemte, basic, 4Cr208, 9Se02+ 
64H2O 

Precipitate (Nilson ) 

Chromic selemte, Cr2(Se0s)8+3H20 
(Boutzoureano ) 

-f I5H2O (Nilson ) 

Very si sol or msol m H2O, si sol m 
H2Se08+Aq, sol m hot cone HCl-j-Aq 
(Taquet, C R 96 107 ) 

Chronuc selemte, acid, Cr203, 4Se02+13H20 
Slowly sol m HCl+Aq Insol m H2O 
•(Nilson ) 

Cr20s, 5Se02+9H20 Insol m H2O 
(Nilson ) 

Chromic d^selemte 

Insol m H2O, sol m acids (Taquet, C 
B 97 1435) 


Cobaltous selemte, CoSeOs 
Insol m H2O (Berzehus ) 

+V8H2O Insol in H2O, sol in acids 
(Boutzoureano, A ch (6) 17 289 ) 

Cobaltous hydrogen selemte, CoH2(Se08)2 
Sol m H2O (Berzehus ) 

-f2H20 Sol in H2O with decomp 
(Boutzoureano ) 

Cuprous selemte 

Insol m H2O Sol in NH40H+Aq 
(Berzehus ) 

Cupnc selemte, basic, 2CuO, Se02 
Insol m H2O, sol m NH40H+Aq 
(Boutzoureano ) 

Sol m acids 

Cupnc selemte, CuSe08+HH20 
Insol in H2O or H2Se03+Aq (Berzehus ) 
-fH20. and 2H2O (Boutzoureano ) 
+2H2O Mm Chalcomenite Insol mH20 
or H2Se08+Aq (Fnedel and Sarasin, Zeit 
Kryst 1881, 6 300 ) 

Cupnc selemte, acid, CuO, 2Se02+H20 = 
CuH2(Se03)3 

Insol m H2O Sol in acids (Nilson ) 
+2H2O As above (Boutzoureano ) 
+4H2O As above (B ) 

Cupnc selemte ammoma, CuSeOs, NH3-I- 
H2O 

Decomp by H2O (Boutzoureano, A ch 
(6) 17 289 ) 

Didymium selemte, basic, 3D12O3, 8Se02+ 
28H2O 

Precipitate (Nilson ) 

+2IH2O Insol in HiO (Cleve, Bull 
Soc (2) 43 363 ) 

Didymium selemte, Di2(Se03)3+6H20 
Precipitate (Smith ) 

Didymium selemte, acid, D12O3, 4Se02+ 
5H2O 

Precipitate (Cleve ) 

Composition is Di2(Se03) s 4-6H20 (Smith ) 
+9H2O (Nilson ) 

2D12O3, 9Se02 + I8H2O (Nilson ) 

Erbium selemte, Er2(Se08)3+5H20, and 
9H2O 

Precipitate (Nilson ) 

Erbium hydrogen selemte, Fr2H2(Se08)4+ 
4H2O 

Decomp by hot H2O 
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Ga olmium hydrogen selenite, 

Gd2(Se03)3, HaSeOa+eHaO 
Dt (Benedicks, Z anorg 1900, 22 
41 ) 


G1 mum selemte, basic, 6G10, 2Se02+ 
lOHaO 

reoipitate (Nilson ) Accordmg to Atter- 
be , IS 7G10, 3Se02+14H20 

j-10, Se024-AH20 (Atterberg, Bull Soc 
(2 19 497) 

3rlO, 2Se02+6H20 Insol m H2O 
(A erberg ) 


Gl cmum selemte, GlSe04+2H20 

d 1 in httle H2O, decomp by excess 
(b son ) 

G] cmiim selemte, acid 

0 3G10, 5Se02+3H20, (6) GIO, 2Se02 
+ [2O, (c) 3G10 7Se02-f5H20, id) GIO. 
3£ 52+2H2O All are very si sol in cold 
or varm H2O a, 6, and c are sol m warm 
H ) containing HCl, d is sol only in boilmg 
di HCl+Aq (Nilson ) 

In imn selemte, basic, In8Se903o+64H20 
NTilson ) 

Id lum selenite, In2(S03)8 4-6H20 

1 sol in H2O (Nilson ) 

Id itim hydrogen selemte, 102(8003)3, 
3H2Se03+4H20 
ol in H2O (Nilson ) 

In2(Se03)3, 3H2Se08-l-12H20 Sol in 
H ) (Nilson) 

Ii 1 (ferrous) selenite 

*pt Sol in HCl+Aq with partial sepaia- 
ti 1 of So (Berzelius ) 

Ii a (ferrous) hydrogen selemte 
>1 sol in H2O (Berzelius ) 

Ii a (feme) selemte, basic, 2I"c203, SSeOid* 
xThO 

nsol in H2O (Berzelius ) 

^eaOs, 2Se02 Insol in H2O, easily sol m 
a ds (Boutzouieano, A ch (6) 17 289) 
iFeaOs, 8Se02-f28H20 Insol in H2O 
( ilson ) 

L n (feme) selemte, Fe 2 (Se 03 ) 3 “f 4H2O 
[nsol in H2O (Muspratt, Chem Soc 2 
5 ) 

-I-H2O Insol m H2O (Boutzoureano, 

ch (6) 17 289 ) 

d-3H20 Insol in H2O (B ) 

-i“10H2O Insol in H2O (B ) 


Iron (feme) selemte, acid, FeaOs, 6Se02+ 
ajHaO 

Insol m H 2 O Sol in HCl+Aq (Ber- 
zehus ) 

+ 2 H 2 O (Boutzoureano, A ch (6) 17 
289) 

FeaOs, 4Se02+H20 Insol in H 2 O, sol m 
acids (Boutzoureano ) 

Lanthanum selemte, basic, 3La203, 8Se02+ 
28H2O 

Precipitate (Nilson ) 

Lanthanum selemte, La 2 (Se 03 ) 3 + 9 H 20 , or 
I I2H2O 

Insol in H 2 O (Nilson ) 

Lanthanum selemte, acid, La 2 H 4 (SeOs) 6 + 
4H2O 
(Nilson ) 

Ija2H6(Se0s)6+2H20 (Cleve ) 

Lead selemte, PbSeOa 
Scarcely sol in H 2 O, even when it contains 
H 2 SeOs SI sol in HNOs+Aq (Berzehus ) 

Lithium selemte, Li 2 Se 03 +H 20 

Difficultly sol in H 2 O (Nilson, BuU Soc 
(2) 21 253 ) 

Lithium hydrogen selemte, L 1 HSO 8 
Very sol m H 2 O (Nilson ) 

Lithium /nhydrogen selemte, LiH3(Se08)2 
Not dehquescent Sol in H 2 O (Nilson ) 

Lithium vanadimn selemte 
See Vanadioselemte, lithium 

Magnesium selemte, MgSe 03 + 2 H 20 

Insol in H 2 O, sol in dil acids, especially 
if warm, also in H 2 Se 03 +Aq (Boutzour- 
eano, A ch (6) 18 302 ) 

+ 3 H 2 O Very si sol in hot H 2 O (Ber- 
zehus ) 

+bH20 As the 2 H 2 O salt (Boutzour- 
eano ) 

+ 7 H 2 O SI sol in H 2 O Fasily sol in 
acetic, and mineral acids (Hilger, Z anal 
13 132) 

Magnesium hydrogen selenite, MgH 2 (Se 03)2 
+3H2O 

Very deliquescent Easily sol m H 2 O 
(Nilson ) 

Insol in alcohol (Muspratt) 

MgO, 2Se02 Insol in H 2 O, sol in acids 
(Boutzoureano ) 

Magnesium ^eimhydrogen selemte, 
MgH4(Se08)3, and + 3 H 2 O 
Sol m H 2 O (Nilson ) 
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Manganous selemte, MnSe0s+H20 
Precipitate CNilson ) 

+2H2O Insol m H2O (Berzelius ) 

Sol in coldHCl+Aq (Muspratt ) 
+J^H20 Insol in H2O, sol in dil acids 
(Boutzoureano ) 

Manganous selemte, acid, MnSe205 
Sol m H2O (Berzehus, Nilson ) 

MnO, 2Se02+H20=MiiH2(Se03)2 
(Boutzoureano, A eh (6) 17 289 ) 

+5H2O Decomp by H2O to MnSeOj 
(Boutzoureano ) 

Mangamc selemte, basic, Mn205, 2Se02 
Insol m H2O, cold H2SO4, or HNOs+Aq, 
insol in hot dil H2SO4 or HNOa+Aq 
(Laugier, C R 104 1508 ) 

Sol in warm HCl+Aq with decomp 

Mangamc selemte, Mn2(Se03)s+5H20 
(Laugier ) 

Manganic selenite, acid, Mn208, 4Se02 
Insol m H2O, cold H2SO4, and HNOa+Aq 
Insol m dll hot H2SO4, and HNOaH-Aq Sol 
in cold HCl+Aq, and m H2S08+Aq with 
separation of Se (Laugier, C R 104 1508 ) 

Mercurous selemte, basic, 3Hg20, 2Se02+ 
5H2O 

(Boutzoureano ) 

Mercurous selemte, Hg2Se08 
Insol m H2O or H2SeOs+Aq Sol in hot 
HN08+Aq (Kohler, Pogg 89 146) 

SI sol m HCl+Aq, and KOH+Aq (Ber- 
zelius ) 

Mercurous selemte, acid, 3Hg20, 4Se02 
Insol m H2O or H2Se08+Aq SI sol m 
boiling HN08+Aq (Kohler) 

Mercuric selemte, basic, 7HgO, 4Se02 
Insol in H2O SI sol in HNOs+Aq 
Easily sol in HCl+Aq (Kohler, Pogg 89 
146) 

Mercuric selemte, HgSeOs 
Insol m H2O (Berzehus ) Nearly msol 
in HNOs+Aq Sol in KzSeOs+Ao (Di- 
vers, Chem Soc 48 585 ) 

Insol in dll HNOs+Aq, sol m HCl+Aq 
(Rosenheim and Pritze, Z anorg 1909, 63 
278) 


Solubihty in Na2SeO^+Aq at 25*^ 


NaisSeOa+Aq 

Normality 

% HgSeOs 

2 0 

2 73 

1 0 

1 39 

0 5 

0 70 

0 25 

0 53 

0 125 

0 32 

0 0625 

0 18 


(Rosenheim and ^ anorg 1909, 63 


HgSeOs, H2Se03 Easily sol in H2O, very 
,sl sol m alcohol (Berzehus ) 

See also selemum dzoxide 

Mercunc sodium selemte, HgSeOs, Na2Se08 
Decomp by H2O and alkahes with pptn 
'of HgSeOs (Rosenheim and Pntze, Z 
anorg 1909, 63 279 ) 

Mercunc selemte sodium chloride, 

HgSeOs, NaCl+2H20 
Decomp by H2O (Rosenheim and Pritze, 
Z anorg 1909, 63 280 ) 

Nickel selemte, NiSe08+H20 
Insol in H2O, sol m H2Se03+Aq (Mus- 
pratt, Chem Soc 2 52 ) 

+HH2O Insol in H2O (Boutzoureano, 
A ch (6) 17 28 ) 

Nickel selemte, acid 
Sol mH20 (Berzehus) 

Potassium selemte, K2Se03+H20 
Very dehquescent Sol in nearly all pro- 
portions m H2O Insol m alcohol, which 
separates it as oil from aqueous solution 
(Muspratt, Chem Soc 2 52 ) 

Potassium hydrogen selenite, KHSeOs 
Very dehquescent Very si sol in alcohol 
(Muspratt, Chem Soc 2 52 ) 

Potassium irihydrogen selemte, KH3(Se03)2 
Very deliquescent Pptd from H2O by 
alcohol (Muspratt ) 

Not dehquescent (Nilson ) 

Potassium hydrogen pyroselemte, KHSe20& 
+H2O 

(Muthmann, B 1893, 26 1015 ) 

Potassium uranyl selenite, K2Se03, 
(U02)Se03 

Absolutely msol in H2O (Sendtner ) 

Praseodymium hydrogen selenite, 

Pr2(Se03)3, HaSeOs+SHaO 
Sol m H2O (von Scheele, Z anorg 
1898, 18 362) 

Samarium selemte, basic, 3Sm203, 8Se02 + 
7H2O 

Precipitate (Cieve) 

Samarium selemte, acid, Sm203, 4Se02 + 
5H2O 

Piecipitate (Cieve ) 

Scandium selemte, 802(8603)3 +H2O 
Insol precipitate 
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Sci dium hydrogen selenite, Sc2(SeOs)3, 
SHaSeOs 

] sol in H2O Not* attacked by cold dil 
ac] 3, but easily if warmed 

Sil r selemte, Ag2Se03 

Ty si sol m cold, somewhat more sol in 
hoi H2O Easily sol in hot HNOs+Aq, 
fro which it IS precipitated by H2O 
(B zehus ) 

sol mK2Se08+Aq, si sol mdilHNOsH- 
Aq (Divers, Chem Soc 49 685 ) 

Sil r selenite ammoma, Ag 2 Se 08 , NHj 

sol in boilmg H2O (Boutzoureano, A 
ch ( 6 ) 17 289 ) 

So um selemte, Na 2 Se 08 

ry sol in H2O Insol m alcohol (Ber- 
zel s ) 

5H2O 

So um selemte, acid, NaHSeOs 
jmianent Sol in H2O 
a 4 Sp 308 Sol in H2O ('Sacc, A ch fS) 
21 19 ) 

aH 8 (Se 08)2 Not dehquescent Sol in 
Hs 

So um vanadium selemte 
e Vanadioselemte, sodium 

St ntium selemte, SrSe03+7H20 

ecipitate Insol in H2O Sol m HNO3 
:i (Muspratt ) 

St Dtium hydrogen selemte, SrH2(Se03)2 
a,silv sol in hot or cold H2O (Nilson ) 
eaily insol in hot or cold H2O (Ber- 
ze] Ls ) 

T 1 llous selemte, 1 bScOs 

asily sol in H2O Insol in alcohol and 
ctl 1 (Kuhlniann, Bull Soc ( 2 ) 1 330 ) 

T1 llous hydrogen selemte, J IHScOs 

[ore sol in HiO than tho above comj) 
(h hlrn inn ) 

T 1 Ilic selenite, 112(8003)3 

isol in H2O Sol in dil HNOs 
isily decomj) by TICl and H28O4 (Ma- 
rii , / anorg 1909, 62 177 ) 

T 1 num selemte, I h(Se03)2+H20, or 8H2O 
isol in H2O, easily sol in HCl+Aq 
(h son ) 

T 1 num selemte, acid, 2Th02, 7Se02H- 
I6H2O 

h02, 5Se02+bH20 (Nilson ) 


Tm (stanmc) selemte 
Insol m H2O, sol m HCl+Aq, from which 
it is pptd by F2O (Berzehus ) 

Uramc selemte, U2OS, Se02 
Insol in H2O (Boutzoureano ) 

+2H2O (B ) 

Uramc selemte, acid, 2U2O8, 3Se02+7H20 
Insol m H2O (Boutzoureano, A ch (6) 
17 289 ) 

Uranyl selemte, (U02)Se08+2H20 
Precipitate (Nilson ) 

Uranyl selemte, acid, SUOs, 5Se02+7H20, or 
9H2O 

Insol in H2O 

UOs, 2Se02+H20 = (U03)H2(Se03)2 
Absolutely insol in H2O and H2Se03+Aq 
(Sendtner, A 196 325 ) 

Vanadium selemte 
See Vanadioselemous acid 

Ytterbium selemte, Yb2(Se08)8 
Insol precipitate 

Ytterbimn hydrogen selemte, Yb2H2(Se08)4 
+4H2O 
Insol mH20 

Yttnum selemte, Y2(Se08)3+12H20 
Insol in H2O or H2Se03+Aq (Berzelius ) 
Sol m hot H2Se03+Aq (Nilson) 

Yttnum hydrogen selemte, Y2H2 (8003)4 + 
3H2O 

SI sol in H2O Easily sol in HCl or 
HNOs+Aq (Cleve) 

Zme selemte, ZnSeOa 
Insol inH20,sol in acids (Boutzoureano, 
A ch f6) 18 289 ) 

+2H2O Insol in H2O Sol in H2Se08, 
or HNOs+Aq f Muspratt, Chem Soc 2 
52) 

Zme hydrogen selemte, ZnH2(Se03)2 
Easily sol in H2O (Berzelius ) 

+2H2O Sol in cold H2O (Boutzour- 
eano ) 

ZnO, 4Se02+3H20 hasily sol in H2O 
(Wohler, A 63 279 ) 

Zme selemte ammoma, ZnSeOs, NH3 
Insol in cold or hot H2O (Boutzoureano, 
A oh (b) 17 289 ) 

Zirconium selemte, basic, 4Zr02, 3Se02 + 
I8H2O 

Precipitate SI sol in HCl+Aq (Nil- 
son ) 
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Zirconium selemte, Zr (8003)2 
Absolutely msol m H2O, difficultly sol m 
boiling HCl+Aq (Nilson ) 

+H2O (Nikon ) 


Selenium, Se 


Insol in H2O Schultz (J pr (2) 32 390) 
has obtained a soluble coUoid^ modifica- 
tion which can be isolated by dialysis 
Insol m HCl-hAq Decomp by HNOa-h 
Aq Sol m fuming H2SO4 (Schultz-Sellac, 
B 4 113) 

1000 pts CS2 dissolve 1 pt cryst Se at 
boilmg-point (46 6°), and 0 16 pt at 0® (Mit- 
scherhch, J B 1855 314 ) Solubility of Se 
in CS2 is variable — 1 pt Se is sol m 1376- 
2464-3746 pts CS2 at 20° (Rammekberg, B 
7 660) Cryst Se, which is sol m CS2, be- 
comes msol in CS2 after heatmg to 110°, but 
after fusion is agam sol (Otto) 

Four modificatioris — (1) Amoiphous red, 
(2) crystallme red, (3) granular gray, (4) 
lammated 1 and 2 are sol m CS2, 3 and 4 are 
msol m CS2 All forms are sol m SeCL, 
from which crystallizes a black modification, 
msol m CS2 CCI4 with trace of CS2 dis- 
solves red Se shghtly, black Se not at all 
Se(C2H6)2 dissolves all modifications m 


small but apparently equal quantities 
(Rathke, A 152 181 ) 

Accordmg to Saunders (J phys Chem 
1900^ 4 428) selemum exists m three modi- 
fications 


1 Liquid, mcludmg vitreous, amorphous, 
and colloidal selemum 


a Vttreous 

Sol m hqmd NHs at 25° (Franklin, Am 
Ch J 1898, 20 820 ) 

Insol m hqmd NHs between — 30° and 
+10° FrankLm’s results are due to impure 
selemum and not completely diy NHs 
(Hugot, A Ch 1900, (7) 21 5 ) 

Ahnost msol m CS2 (Schutzenberger 

Chimie g4n4rale 1 438 ) 

Action of hght mcreases solubility m CS2 
(Saunders, J phys Chem 1900, 4 456 ) 
Solubility in methylene iodide at 12° is 
1 3 pts in 100 (Retgers, Z anorg 1893, 
3 343) 

Sol m CSes, ethyl selenide, and in ethyl 
sulphide 

Very sol in Se2Cl2 (Rathke, A 1869, 152 
181 ) 

b Amorphom 

Completely sol m CS2 at ord temp if 
Se has not been heated If heated or ex- 
tracted with warm CS2 it becomes partly 
msol (Peterson, Z phys Chem 1891, 81 
612) 

Passes into red crystalhne form in solution 
m CS2, CeHe, isobutju-ic acid, acetophenone, 
acetone CHCI3, thiophene, toluene, ben- 
zomtrile, ethyl acetate, and alcohol (Saun- 
ders, J phys Chem 1900, 4 463 ) 

Solution m qmnolme, aniline, p3u*idine, 


etc, cause conversion mto gray metalhc 
form 

c Colloidal 

Forms colloidal solution with H2O 

A coUoidal solution of Se m H2O can be 
obtamed It is not decomp by boilmg, but 
is decomp by dectrolytes with separation of 
red selemum (Gutbier, Z anorg 1902, 32 
106) 

2 Red crystallme 

Sol mCS2 

3 Grayj crystalline or metallic 

Sol m selemum chloride and other solv- 
ents as vitreous Se (Rathke, A 1869, 162 
181) 

SI sol m CS2, toluene, mtrobenzene, 
qumohn^ anihne, and KOH Pptd from 
cone KOH+Aq m long needles with mpt 
219° (Coste, C R 1909, 149 674 ) 

Sol m many organic substances at high 
temp as qumohne, ethyl benzoate, anihne 
and naphthaline (Saunders, J phys Chem 
1900, 4 469 ) 

Completely msol in CS2 (Saunders, J 
phys Chem 1900, 4 474 ) 


Solubihty of the two modifications of gray 
crystalhne Se m CS2 


100 cc boilmg CS2 dissolve mg Se 


I 

II 

III 

Mg Se 

Mg Se 

Mg Se 

3 2 

4 1 

2 7 

2 8 

4 0 

2 2 

3 b 

2 9 

1 9 

3 3 

2 8 

1 0 

2 2 

2 9 

2 0 

1 

1 

4 0 



I Se heated 1 hr at 140° Modification A 

II Modification A 

III Se heated 48 hrs at 190°-200° 
Modification B 

(Marc, Z anorg 1907, 53 302 ) 


Se2Bro dissolves 22% Se (Schneider, 
Pogg 128 327 ) 

Red Se is sol m (NH4)2S03+Aq (Uels- 
mann, A 116 122 ) 

Sol in alkalies and Mg sulphites +Aq 
365 pts K2S03+Aq dissolve 102 pts Se 
360 pts MgSOs, 3H20+Aq dissolve 116 
pts Se 

Insol in BaSOs+Aq (Rathke and Zschie- 
sche, J pr 92 145 ) 

Sol in KCN + Aq with formation of 
KSeCN (Franklm, Am Ch J 1898, 20 
830) 

100 pts methylene iodide dissolve 1 3 pts 
Se at 12° (Retgers, Z anorg 3 343 ) 

Sol m qumohne, but reacts with the solvent 
with evolution of H (Beckmann and Gabel, 
Z anorg 1906, 61 236 ) 




SELENIUM OXIDE 


797 


S< mtun moTiobromide, Se2Br2 

Qsol in H 2 O, but gradually decomp 
tt xby Decomp by absolute ^cohol and 
b< zene Sol m C 2 H si, but soon decomposed 
IV] scible with CS 2 , less sol m CHCL and 
C IsBr (Schneider, Pogg 128 327 ) 

S< emum tetrahxomidey SeBr 4 

ol in H 2 O with decomp Decomp by 
a] ihol Sol in HCl+Aq, si sol m CS 2 , 
C CI3, and C2H6Br (Schneider, Pogg 
V 450 ) 

)ecomp by C 2 H 6 I 

S emum b^omo^r^chlo^de, SeCLBr 

nsol m CS 2 (Evans and Ramsay, 
C em Soc 46 62 ) 

S emum ieirabromide sulphur inoxide, 
SeBr4, 2 SO 3 

Decomp by H 2 O (Prandtl, Z anorg 
1 )9, 62 242 ) 

S emum ^nbromochlonde, SeClBra 
3ee Selemum chloroZnbromide 


S [emum monochlonde, SciCL 

jrradually decomp by H 2 O Dissolves 
a modifications of selenium on heatmg 
( athke, A 162 181) Insol in cone H 2 SO 4 , 
e }ily sol in fuming H 2 SO 4 Sol in CHCI 3 , 
C He, CCI 4 Gradually decomp by H 2 O, 
a ohol, and ether (Divers and Shimosd, 
I 17 862 ) Sol in CS 2 (Evans and Ram- 
s rj Chem Soc 46 62 ) 

S lemum ^e/mchlonde, SeCL 

Deliquescent on moist air Dccomp with 
I O (Berzelius, A ch 9 225 ) Insol m 
( )2 Easily sol in hot POCI3, from which 
1 crystillizes on cooling (Michaelis, Zeit 
( lem (2) 6 460 ) Very si sol in CS 2 
( V ms md Ramsay, Ch( m Soc 46 62 ) 

^ lenium d^chlorob^omlde, BcCl Br 2 
(Evans ind Ramsay, Chein So( 46 62 ) 

* lemum chloro/ribromide, ScClBr^ 

Very si sol in ( (I vans and Ramsay ) 

‘ lemum /nchlorobromide, ScClgBi 
See Selenium bromo/nchloride 

{ lemum fluoride 

Sol in (onc HF+Aq D(comp immcdi- 
ely by H 2 O (Knox ) 

J lemum monoiodide, be 2 l 2 

Decomp by H 2 O All solvents of iodine 
< Bsolve out that element (Schneider, 
Dgg 129 627) 


Selemum ie^raiodide, Sel 4 
Slowly decomp by much H 2 O Iodine is 
dissolved out by all solvents of that element 
(Schneider, Pogg 1?9 627 ) 

Selemum mtnde 
See Nitrogen selemde 

Selemum monoxide, SeO (?) 

SI sol in H 2 O (Berzehus) 

Does not exist (Sacc ) 

Selemum d^oxlde, Se02 
Deliquescent Easily sol in H 2 O and 
alcohol Sol in glacial HC 2 H 8 O 2 (Hms- 
berg, A 260 40) 

Solubihty in H 2 O between — 3° and +36° 
=45 0+0 7692t (fitard, C R 1888, 106 
742) 


1 pt is sol in 2 67 pts H 2 O at 11 3 ° 
1 pt “ “ 2 60 “ 14 ° 

Ipt “ “ 2 54 “ “ “15 6° 

(de Conmek, C R 1906, 142 571 ) 


Sp gr of Se02+Aq at t° 


X® 

% Se02 

Sp gr 

15 1 

1 

0 9923 

35 3 

2 

1 0068 

13 0 

3 

1 0200 

13 0 

4 

1 0302 

14 5 

5 

1 0346 

14 8 

6 

1 0402 

14 1 

7 

1 0535 

15 0 

8 

1 0571 

15 6 

9 

1 0719 

15 2 

10 

1 0743 


(de Coninck, C R 1906, 142 571 ) 
See also Selemous acid 


1 pt SeO 2 IS sol in 9 84 pts alcohol (93°) 
at 14 ° 

1 pt Se 02 IS sol in 15 0 pts methyl alco- 
hol at 11 S° 

1 pt Se 02 IS sol in 23 0 pts acc tone at 
15 1 ° 

1 pt S( O 2 is sol in 90 0 pts acetic acid 
at 12 9° (dc Coninck, C R 1906, 142 
572 ) 

Traces dissolve in acetic anhydiide Sol 
m phenyl mercaptan (Hinsberg, A 1890, 
260 40) 

Insol in i)uro CeHr (Clausmzei, A 1879, 
196 271 ) 

See Selemous acid 

Selemum inoxide, SeO 3 

Not obtained in a pure state (Cameron 
and Macallan ) 

See Selemc acid 
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Selenium e^zoxide hydrobromic acid, SeOs, 
4HBr 

Decomp at 55 ° (Ditte, A oh (5) 10 1 
82 ) 

SeOs, 5HBr Decomp at 65 ° (Ditte^ 
A ch (5) 10 82 ) I 

Selemum d^ox^de hydrochloric acid, SeOg, 
2HC1 

Decomp at 26® i 

Se 02 , -fiSCl Decomp at 0® Sol m H 2 Q 
without evolution of gas (Ditte, A ch (5) 
10 82) 

Selemum tfioxide sulphur ^rioxtde, Se 02 J 
SO 3 

Decomp violently by H 2 O (Weber, B^ 
19 3185) 

Composition may be (Se 0 )S 04 C^) j 

Selemum oxy-compoimds 
See Selenyl compounds j 

Selemum dtphosphide, p 2 Se * 

See Phosphorus wonoselemde 

Selemmn ie^raphosphide, P 4 Se 
See Phosphorus semselemde 

Selemum monosulphide, SeS 
Insol m II 2 O and ether Sol m CS 2 
Decomp by alcohol (Ditte, C R 73 625, 
660) 

Other compounds of Se and S are probably 
mixtures of the two elements , 

Selemum dzsulphide, 8082 

Compoimd of this formula is a mixture of 
SeS and 8 (Ditte, C R 73 625, 660 ) * 

Selemum sulphoxide, SeSOs 
Decomp by H2O Sol in fuming H2SO4, 
cone H2SO4 Sol in H2SO4 of 1 808 sp gr 
without decomp (Weber, Pogg 166 531 ) 
Decomp by H2O, sol m H2SO4 (Divers 
and Shimosd, B 17 858 ) 

Seleniuretted hydrogen, H 28 e 
See Hydrogen selemde 

Selenoarsenic acid 

Potassium selenoarsenate, KAsSe 3 + 2 H 20 
Only si sol m cold H 2 O, sol in warm H 2 O 
with decomp , more stable in KOH+Aq 
(Clever, Z anorg 1895, 10 132 ) 

Sodium selenoarsenate, NasAsSe 4 -f 9 H 20 
Very sol in H 2 O, very unstable (Szar- 
vasy, B 1895, 28 2658 ) 


Selenoarsemous acid 

Sodium selenoarsemte, Na8AsSeB+9H20 
Moderately sol m H 2 O (Clever and 
Muthmann, Z anorg 1895, 10 139 ) 

Selenobismuthous acid 

Potassium meioselenobismuthite, Bi 2 Se 8 , K 2 Se 
or jKBiSe 2 

Insol m cold dil HCl+Aq Sol on warm- 
mg, with evolution of H 2 Se (Hilger and 
van Scherpenberg, Mitt Pharm II 4 ) 

Selenocyanhydnc acid, HSeCN 
Known only in aqueous solution 

Ammomum selenocyamde, NH 4 SeCN 
Very dehquescent, and sol in H 2 O 

Barium , Ba(SeSClM )2 

Very sol m H 2 O 

Lead , Pb(SeCN )2 

SI sol m cold, sol with si decomp m 
boihng H 2 O Insol m alcohol 

Mercurous , Hg 2 (SeCN )2 

Ppt 

Mercuric , Hg(SeCN )2 

SI sol m cold H 2 O Easily sol in MCN, 
MSCN, or MSeCN+Aq, also sol in hot 
HgCh+Aq (Cameron and Davy, C N 44 
63) 

Decomp by hot H 2 O (Rosenheim, Z 
anorg 1909, 63 276 ) 

Mercuric potassium , HgCSeCN)^, 

KSeCN 

Easily sol in H 2 O 81 sol in cold alcohol 
(Cameron and Davy, C N 44 63 ) 

Mercunc selenocyamde chloride, 

Hg(SeCN) 2 , HgCh 

80 I m boiling H 2 O and in abs alcohol 
Decomp by long boiling with H 2 O (Rosen- 
heim and Pritze, Z anorg 1909, 63 276 ) 

Platmum potassium (Potassium platmo- 

selenocyanide) K 2 Pt(SeCN )6 
80 I in H 2 O and alcohol (Clarke, B 11 

1395 ) 

Potassium , KSeCN 

Very deliquescent, and sol in H 2 O with 
absorption of heat More sol in H 2 O than 
KSCN bol in alcohol 

Potassium mercunc bronude, KSeCN, 

HgBr 2 

81 sol m cold, more easily m hot H 2 O or 
alcohol (Cameron and Davy, C N 44 63 ) 






SELEN0SULPHAB.8ENATB, POTASSIUM 


799 


Po 


KS™N mercunc chlonde, | Selenosanuc aad, HSeOjNHs 

s the bromide ' Known only m its salts 


Pc issium mercuric iodide, KSeCN 

Hgla 

1 sol in cold, easily m hot HjO or alcohol 
(C meron and Davy ) 

P< assium mercunc sulphocyanide, 

KSeCN, Hg(SCN)2 

I sol in cold, much more m hot H2O or 
al ihol Somewhat sol in ether (Cameron 
ai Davy ) 

S] er , AgSeCN 

nsol in H2O Almost insol m NH4OH+ i 
A or cold dll acids Quickly decomp by 
h< cone acids 


Ammonium selenosamate, (NH4)Se02NH2 
Dehquescent Decomp slowly by H2O 
mto (NHJaSeOs 

1 pt is sol m 116 pts cold alcohohc am- 
moma at 12“ More sol m hot alcoholic 
ammoma SI attacked by cold HCl or HNO 3 
(Cameron and Macallan, C N 1888, 67 163 ) 

Ammomum hydrogen selenosamate, 

NH4H(Se02NH2)2 

Deliquescent Sol m 14 pts alcohol at 
14® (Cameron and Macallan, Proc Roy 
Soc 44 112) 

Selenostanmc acid 


S( bum - — , NaSeCN 
^ery sol m H2O 


Ammomum selenostannate, 3SnSe2 (NH4)2Se 

+3H2O 

Sol m H2O (Ditte, C R 96 641 ) 


S 

P 

0 

s 


lenomolybdic acid 

assr^^selenomolybdate, 5K2O, bSeOj, 

leadily sol in H2O without decomp 
bbs. Am Ch J 1895, 17 177 ) 

tenopentathiomc acid 


Platmum potassium , K2Se, 3PtSe, SnSe2 

Insol m hot or cold H2O, Nfi40H, or 
KOH-f Aq Not attacked by hot HCl-f-Aq 
(Schneider, J pr (2) 44 507 ) 

Platmum sodium , Na Se, 3PtSe, SnSe2 

Properties as the corresponding K salt 
(Schneider ) 


S hum selenopentatbionate, Na2S4Se06 
V dll solution may be boiled for some time 
bout change (Norris and Fay, Am Ch 
1900, 23 121 ) 

8 lenophosphonc acid 

^ unomum selenophosphate, 

2(NH4) O, F/)6, 2bc03-h3H20 
sol in H2O with dccomp (Weinland, B 
1 )3, 36 1402) 

I tassium selenophosphate, 

2K2O, P2O0, 2bco +sn,o 

3ol m H2O with decomp 
35K2O, PiOfi, 5Se08+5 5H20 Easily 
e m H2O (Weinland ) 

I ibidium selenophosphate, 

2Hb2(), 2 ScC),4-3H20 

Sol m H 0 with dffom (Weinland ) 

' nselenophosphorous acid 

] ►tassium inselenophosphite, 

K2HPSe3+2HH20 

Decomp by moist air and diJ acids, sol 
1 cone KOH+Aq , si sol in cold, easily sol 
] hot H2O (Muthmann, Z anorg 1897, 

mo ^ JO, 


Potassium , K2SnSe3+3H20 

Easily sol in H2O (Ditte, C R 95 441 ) 

Selenosulphantimomc acid 

Sodium selenosulphsintimonate, NasSbSeSs-j- 

9H2O 

Sol in H2O (Hofacker, A 107 b ) 
NasSbSi 5862 6H-9H20 Somewhat sol in 
H2O (Pouget, A ch 1899, (7) 18 564 ) 

Selenosulphantimonotis acid 

Potassium selenosulphantimomte, 

Sb4S5Se6Kio+4H20 

Sol m H2O (Pouget, A ch 1899, (7) 
18 563) 

Sodium selenosulphantimomte, NaaSbhj eSoi & 
-f9H20 

Sol in H2O (Pouget, A ch 1S99, (7) 18 
564) 

Selenosulpharsemc acid 

Potassium selenosulpharsenate, SKaS, Afl2Se« 
+12H2O 

Very unstable m the air Very sol in H^O 
Fairly stable in aqueous solution Decomp 
by acids (Clever, Z anorg 1895, 10 134 ) 
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Sodium selenosulpharsenate, NasAsSsSeH- 
8H2O 

Decomp by acids, stable m dry air 
(Messinger, B 1897 , 30 801 ) 

3Na2S, As 2 Se 6 -f- 18 H 20 Quite sol m H2O, 
quite stable m air (Clever, Z anorg 1895 , 
10 140 ) 

Na 6 As 2 S 6 Se 8 “l“ 16 H 20 SI sol in H2O, de- 
comp by acids (Messmger, B 1897 , 30 
803 ) 

Na 6 As 2 S 7 Se+ 16 H 20 Stable m dry air, 
easily sol m H2O, deoomp by acids (Mes- 
smger, B 1897 , 30 800 ) 

Na8AsS2Se2+9H20 Decomp m aq solu- 
tion by dll acids (Messmger, B 1897 , 30 
802 ) 

NasAsSSea 4-91120 Sol in H2O, decomp 
by aq acids hydroscopic (Messmger ) 

Selenosulphophosphorous acid 

Potassium selenosulphophosphite, 2K2S, 
P2Se34"5H20 

Sol m H2O, decomp by acids (Muth- 
mann, Z anorg 1897 , 13 198 ) 

Selenosulphostannic acid 

Ammomum selenostilphostannate, (N 114)28, 
3SnSe2 "j-3H20 

Easily decomp (Ditte, C R 1882 , 96 
643 ) 

Potassixun K2SnSe2S43H20 

Very easily sol m H2O (Ditte, C R 96 
641 ) 

Sodium , Na2SnSe2S43H20 

Sol in H2O (Ditte, C R 96 641 ) 

Selenosulphoxyarsemc acid 

Sodium selenosulphoxyarsenate, NasAsOaSSe 
4IOH2O 

Easily sol in H2O but solution rapidly 
decomp (Messinger, B 1897 , 30 798 ) 
Na6As2S2Se06 424H20 Sol in H2O 
(Messinger ) 

Na6As2SeS3O4 420H2O Stable in dry air 
SI sol in H2O, decomp by dil acids (Mes- 
smger ) 

Na6As2S3Se2O3 420H2O Ppt (Messin- 

ger) 

Na9As3S2Se208 436 H 20 Decomp by aq 
acids, sol m H2O, quite stable (Messinger ) 

Selenosulphtir fnoxide, SeSOs 
See Selemum sulphoxide 

Selenosulphunc acid, HaSeSOa 
Known only m its salts 


Potassium selenosulphate, K 2 SeS 084 icH 20 
Deliquescent m moist air, decomp by H2O 
(Rathke, J pr 96 1 ) 

Selenotnthiomc acid, H 2 S 2 Se 06 
Known only m solution, which is stable m 
dark (Schulze, J pr ( 2 ) 32 390 ) 

Banum selenotnthionate 
Sol in H2O (Rathke ) 

Potassium , K 2 SeS 206 

Sol m H2O with gradual decomp (Rathke 
J pr 96 8, 97 56 ) 

Diselenotnthiomc acid, H2SSe206 
Exceedmgly unstable (Schulze ) 

Selenovanadic acid 

Lithium selenovanadate, 4L12O, 6V2O6, 5 Se 02 
43OH2O 

Very sol m H2O (Prandtl and Lustig, Z 
anorg 1907 , 63 401 ) 

Potassium selenovanadate, 2K2O, 3V2O6, 
12 Se 02412 H 20 
(Prandtl and Lustig ) 

3K2O, 5V2O6, 16 SeO 2440 H 2 O (Prandtl 
and Lustig ) 

4K2O, 6V2O5, 2 lSe 02437 H 20 (Prandtl 
and Lustig ) 

5K2O, IOV2O6, 26 Se 02 443 H 20 (Prandtl 
and Lustig ) 

Sodium selenovanadate, 4Na20, 6V2O6, 6SeO 
42OH2O 

Very sqI in H2O Solution decomp grad 
ually (Prandtl and Lustig ) 

2 Na 20 , 7V2O5, 10SeO2 413 H 2 O (Prandtl 
and Lustig ) 

2]Sra20, 7V2O5, 12Se02 445 H 20 , anc 

49OH2O (Prandtl and Lustig ) 

Selenoxyarsemc acid 

Ammomum selenoxyarsenate, 2 (NH 4 ) 20 , 
2 Se 03 , AS2O643H2O 

Sol in H2O with decomp (Weinland, B 
1903,36 1403 ) 

Banum sodium selenoxyarsenate, 

BaKaAs 03 Se 49 H 20 
Ppt (Weinland, Z anorg 1897, 14 56 ) 

Potassium selenoxyarsenate, 2 X^ 0 , 2 Se 08 
AS2O643H2O 

Sol in H2O with decomp (Weinland anc 
Bartthngck, B 1903 , 36 1403 ) 
7K2O,10SeO3,2As2O6411H2O Very sol 
in H2O (Wemland anci Barttlmgck ) 

3K2O As2Se6410H2O Easily decomp b'^ 
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m sture Very sol m H 2 O (Clever, Z 
ar rg 1895, 10 126 ) 

Ri uditun selenoxyarsenate, 2 Rb 20 , 2Se08, 
AS2O5 -f- 3 Il 20 

ol m H 2 O with decomp (Weinland and 
Bj ttlmgck ) 

Sc lum selenoxyarsenate, NasAsSeOs 

airly stable m air and in aq solution 
(\ inland, B 1896,29 1010) 

a3AsS^8+12H20 Stable in the air 
w] n pure, sol m H 2 O with decomp (Wem- 
la I, Z &norg 1897, 14 50 ) 

asAsSe 03 + 12 H 20 Very sol m H 2 O, 
VC r unstable (Szarvasy, B 1895, 28 2657 ) 
N'a 2 ^ 3Na2Se, AS 2 O 6 + 5 OH 2 O Easily 
so m jBL20 Solution may be boiled for a 
lo] time without decomp (Clever, Z 
ar rg 1895, 10 136 ) 

S< enoxyphosphonc acid 

Ai nomum /nselenmonox 3 rphosphate, 
(NHOsPSeaO+lOHsO 
pt (Ephraim, B 1910, 43 280 ) 

Ai nomum hydrogen inselenmonoxyphos- 
phate, (NH 4 ) 6 H(PSe 30 ) 2 -fl 8 H 20 
pt (Ephraim ) 

Ba um hydrogen d^selend^oxyphosphate, 
BaHPSe202 4 - 14 H 20 
ecomp in moist air (Ephraim ) 

Pc issium selenoxyphosphate, K 3 PSe 2 sOi 5 
+H2O 

ecomp by HNOj Insol in alcohol and 
et] 1 (Ejihi um ) 

So um ///owoselen/rioxyphosphate, 
Ni,PS((),+20H O 
((onip by 11 0 (hi)lii um ) 

So um ///selem/^owoxyphosphate, NaaPSe^O 

+ 1011 0 

I )1 in JI 0 Dccomp in aq solution 
El ly sol in (one Ni()Il+Aq (Muth- 
mt n, Z inoig 1807,13 109) 

Se nyl bromide, SeOBi 2 (‘^) 
chne idol, Po^g 129 450) 

Se nyl bromide sulphur /?'ioxide, ScOBr 2 , 
SO, 

‘laiidtl, / inorg 1909, 62 242 ) 

Se nyl chloride, S 0 O 2 CI 2 

isily decomp by H 2 O (Wcbei, Pogg 
IIJ 615) 

Se nyl sulphur chloride 
/ e Sulphoselenyl chloride 


Selenyl stanmc chloride, 2SeOCl, SnCL 
Extremely deliquescent Completely sol 
m H 2 O (Weber, BAB 1865 154 ) 

Selenyl titanium chloride, 2SeOCl2, TiCL 
Decomp by II 2 O with separation of an 
insol residue Decomp by NH 40 H+Aq 
(Weber, BAB 1865 154 ) 

Sesqtuaurarome 
See Sesqmamaxnme 

Sesqtuhydraurylamine, (HOAu) 3 N, NHs 
See Sesquihydiamylamme 

Silicic acid, S 1 O 2 , a;H 20 
See also Sibcon dioxide 
Sihcic acid is sol m 1000 pts pure H 2 O 
(Kirwan ) 

When pptd from alkah sihcates+Aq by 
CO 2 , 0 021 pt S 1 O 2 remams dissolved m 100 
pts H 2 O (Strupkmann, A 94 341 ) 

When pptd as above, 100 pts H 2 O dissolve 
0 09 pt S 1 O 2 m 3 days, 100 pts H 2 COs+Aq 
dissolve 0 078 pt S 1 O 2 in 3 days But if 
heated much more dissolves, the jelly itself 
becoming liqmd, such jelly contaimng 2 49 
pts S 1 O 2 to 100 pts H 2 O This solution is 
not pptd by considerable quantities of al- 
cohol, but cone (NH 4 ) 2 C 03 , NaCl, or CaCl 2 + 
Aq, etc , cause gelatimzation (Maschke, J 
pr 68 234) 

Solubihty in H 2 O depends on the amt of 
H 2 O, in presence of which the silicic acid 
IS set free W dil acids, CO 2 , or alkali salts + 
Aq If H 2 O IS present in sufficient quantity 
to retain the silicic acid, much more will 
remain m solution than can be dissolved by 
digesting the gelatinous acid with H 2 O after- 
wards 1 pt S 1 O 2 can thus be held in solution 
by 500 pts H2O Presence of NH4OH, 
(NH4) CO3, or NH4CI (in solutions of which 
bi 02 is lemaikn-bly msol ) diminishes the 
power of H 2 O to 1 etam S 1 O 2 in solution S 1 O 2 
IS ilways more sol in dil than cone NH4OH 
+Aq (Liebig, A 94 37 H) 

Silicic acid fiom the coagulation of the col- 
loid il fonn (si e p 802) is sol in ibout 5000 
pts PI 2 O when for mill fiom a 1% solution, 
ind 10,000 pts whin foirriod fiom a 5% solu- 
tion, but is insoI il 1 Cl being di lid (Gi iham, 
A 121 3(>) 

Silicic and IS inori sol in dil icids than in 
ILO, because, when leid is added m excess 
to meiderately ehl K SiO^+Aq, the solutiem 
lemuns ele ii, but if only enough aciel is 
added to neuti ili/c the base picsont, silieie 
acid will giaduxlly sopariti out If and is 
added to cone K 2 Si 03 +Aq, silicie acid sep- 
arates out msol m ixcess of aeid, but if 
20-30 pts H 2 O are present to 1 pt K 2 S 1 O 8 , 
and an excess of acid addt d at once , the silicic 
acid will remain m solution This result is 
obtained with HCl, HNO 3 , H SO 4 , or 
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HC 2 H bOs + Aa These solutions may dissolve 
a neutral salt until saturated and no silicic 
acid wiU separate out Therefore it is the 
acid that holds the S 1 O 2 m solution, and not 
the H 2 O (C J B Karsten, (1826) Pogg 
) 353) 

Even CO 2 has the power of holding S 1 O 2 
n solution (Karsten, I c ) 

Solubihty m acids of sihcic acid of Struck- 
cnann (see above) 100 pts dil HCl-f Aq of 
L 088 sp gr dissolve 0 0172 g S 1 O 2 mil days, 
too pts S2O sat with CO2 dissolve 0 0136 g 
31 O 2 in 7 days 

Sihcic acid obtamed by passmg S 1 F 4 mto 
H 2 O IS sol while still moist m 11,000 pts 
Bold, and 5500 pts boilmg HCl+Aq of 1 115 
sp gr (Fuchs, A 82 119 ) 

Sihcic acid at the moment of separation (as 
m dissolvmg cast-iron, steel, etc) is abun- 
dantly sol m aqua regia (3 pts HCl-f-Aq of 
sp gr 1 13 and 1 pt HNOa+Aq of sp gr 

I 33) (Wittstem, Z anal 7 433 ) 

The aq solution obtamed by the hydroly- 
sis of ethyl sihcate is more stable m acids + 
Aq or aUkah than m pure H 2 O (Jordis, Z 
anorg 1903, 36 16 ) 

NH 40 H-f-Aq dissolves considerable freshly 
precipitated sihcic acid, (NH 4 ) 2 COs only a 
ve^ little (Karsten, Pogg 6 357) 

Dry or igmted S 1 O 2 is sol m NH 4 OIH- 
Aq 100 pts NH 40 H+Aq contaimng 10% 
NHs dissolve 0 714 pt S 1 O 2 from gelatinous 
sihcic acid, 0 303 pt from artificially dried 
sihcic acid, 0 377 pt from amorphous S 1 O 2 , 
0 017 pt from quartz (Pribram, Z anal 6 
119) 

NH 40 H+Aq dissolves 0 382 pt S 1 O 2 from 
dry sihcic acid 0 357 pt from igmted S 1 O 2 , 
0 00827 pt from quartz (Souchay, Z anal 

II 182) 

Silicic acic^recipitated from aJkah silicates 
-1-Aq with Cf02 IS sol as follows 100 pts 
pure H 2 O dissolve 0 021 pt S 1 O 2 , 100 pts 
(NH 4 ) 2 C 03 +Aq containing 5% (NH4)2C08, 
0 020 pt , 100 pts containing 1 %(NH 4 ) 2 C 03 , 
0 062 pfc , 100 pts NH 40 H-f-Aq contaimng 
19 2% NHs, 0 071 pt , 100 pts contaimng 
16%, 0 0986 pt (Struckmann, A 94 
341 ) 

100 pts NH 40 H+Aq (10% NHs) dissolve 
of crystalhsed S 1 O 2 , 0 017 pt , amorphous 
S 1 O 2 , Igmted, 0 38 pt , amorphous 3S1O2, 
4 H 2 O, 0 21 pt , amorphous silicic acid in form 
of 3 elly, 0 71 pt Upon evaporation no ppt 
IS formed, even when 80 mols S 1 O 2 are present 
to 1 mol NHs (Wittstem, J B 1866 192 ) 
Sol m KOH or NaOH+Aq, especially if 
warm (Dumas ) 

Sol m K 2 S 1 OS or Na 2 SiOs+Aq (Fuchs ) 
Easily sol m boilmg Na 2 COs+Aq, separat- 
mg as a jelly on cooling (Pfaif } 

NH 4 CI or other NH4 salts ppt S1O2 from 
solution in Na^COs+Aq 

100 pts TI 2 O m H 2 O dissolve 4 17 pts 
amorphous S 1 O 2 m 24 hours’ boilmg (Flem- 
ming, Jena Zeit 4 36 ) 


Sol m butyl amine (Wurtz, A ch (3) 42 

Not moie sol m H 2 O contaimng sugar than 
in pure H 2 O (Petzholdfc, J pr 60 368 ) 

Soluble sihcic acid 

Colloidal form by dialysis Solutions con- 
taimng 4 9% S 1 O 2 may be evaporated until 
they contain 14% S 1 O 2 The S 1 O 2 is separated 
from its solution thus made m many ways — 

(1) By standmg This happens the more 
easily the more cone the solution is, and is 
hastened by heat A 10-12 % solution gelatin- 
izes at ordmary temp m a few hours, and 
immediatdy upon heating A 5-6% solution 
may be kept 5-6 days, a 2% solution, 2-3 
months, and a 1% solution may be kept 2 
or more years without gelatimzmg 

(2) 'V^en the solution is evaporated to dry- 
ness m vacuo at 15® a transparent glass is l^t 
which IS msol m H 2 O 

(3) The coagulation of colloidal silicic acid 
IS accelerated by powdered graphite and other 
mdifferent bodies, and it is brought about m a 
few nunutes by a solution of the alkali car- 
bonates, even when only Vio,ooo pt of the 
carbonate is present (Graham, A 121 36 ) 

(4) Coagulation is also brought about by 
passing CO 2 through the solution (Liebig ) 

CO '2 does not cause coagulation (Maschke ) 

Coagulation is not caused by H 2 SO 4 , HCl, 
HNOs, HC 2 H 3 O 2 , H 2 C 4 H 4 OG, or NH 4 OH+ 
Aq, or by neutral or acid salts +Aq (Gra 
ham ) 

NaCl and Na 2 S 04 -f'Aq coagulate the solu 
tion (Maschke ) 

Alcohol, sugar, glycerine, or caramel dc 
not coagulate 

Soluble AI 2 O 6 H 0 , Fe206Hc, ilb union, and 
casein precipitate soluble SiCi^ (Gr ili im, A 
121 36) 

Ihe jelly from colloidal bi 02 ifc. vciv sol 11 
shghtly alkahne H 2 O 1 pt NaOH m 10,00C 
pts H 2 O dissolves in an houi it 100° in amt 
of the jelly coiresponding to 200 i)ts SiO 
(Graham ) 

Other colloidal forms 

Various solutions of silu k kkI in ly b< 
obtained as follows 

The jelly foimed when bib 4 is pisstt 
through H 2 O dissolves m a laigc iint of H O 
and S 1 O 2 separates out on cv qioi ition 1 hi 
IS still sol m H 2 O, but IS m idc insol by ( vap 
oration with HCl or H 2 b 04 ( lie r/clius ) 

When biF 4 is absorbed by crystallize 
H 3 BO 3 , and the HF and HsBOs n moved b 
a large excess of NH 40 H+Aq, a silu k uid 1 
obtained which is very sol in H 2 O ih 
solution IS not deoomp by boiling, but oi 
evaporation an msol powder remains (Ber 
zelius, A ch 14 366 ) 

When K 2 Si 03 +Aq is precipitated by CuCl 
the precipitate washed and dissolved in HCl-j 
Aq, the solution treated with H 2 S filtered an< 
boiled, a solution of silicic acid is obtaine< 
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whic gelatinizes with KOB. or NH.OH-l-Aa 
(T>o^ 1 , A ch (3) 21 40 ) 

W n Na 2 Si 03 -f-Aq containing at most 3 % 
S1O2 I saturated with HCl+Aq of 1 10 sp 
gr , £ d Na 2 Si 03 added until the solution is 
sligh r opalescent and carefully warmed to 
30^, gelatinous mass is obtained which will 
disso e in H 2 O by 12-16 hours’ boilmg if 
treat I before bemg exposed to the air The 
solut n IS slightly opalescent The solution 
can 1 evaporated by heat until it contains 
6 % £ 32 In a vacuum or over H2SO4, solu- 
tions ontaimng 10% may be obtained The 
elect current, freezing, alcohol, or H 2 SO 4 
preci tate or coagulate the solution (Kuhn 
J pr >9 1 ) ' 

Si£ with H 2 O gives off H 2 S, and forms a 
solut n of S 1 O 2 which, after dilution, can be 
kept )r months But when boiled or evapo- 
rated or when a sol silicate is add^, it 
becoi s gelatinous It leaves an msol 
resid when evaporated to dryness (Fremv* 
A ct (3) 38 314 ) 

Va ous forms of sihcic acid have been de- 
scrib as defimte compounds of S 1 O 2 with 
vary] g amounts of H 2 O, but it is doubtful if 
any 1 le definite compounds exist, as the per- 
cent c of H 2 O varies with the moisture of the 
air tc vhich it is exposed (See Ebelmen, A 
ch ( 16 129, Doveri, A ch (3) 21 40, 

Fuch A 82 19, Merz, J pr 99 177, van 
Bern] dc n, B 11 2232, etc ) 


guti), IS converted thereby mto double sili- 
cates of K and Al, which are sol m HCl+Aq 
(Lemberg ) 

Solubility m KOH and HCl increased if 
first heated to a low glow (Glinka, C C 
1899,11 1063) 

Colloidal c^ay (Schlosmg, C R 79 473 ) 

+ 4 H 2 O Halloysite Decomp by acids 

4 AI 2 O 3 , 9 S 1 O 2 + I 2 H 2 O Mm Porcelain 

clay from Passau 

AI2O3, 3S1O2+3H2O Mm Razoumoff- 

skine 

ALO 3 , 4 S 1 O 2 + 7 H 2 O Mm Montmonl- 
lomte Not decomp by HCl+Aq, but by 
hot H 2 &O 4 

+H2O Mm Pyrovhyllite Not decomp 
by H2SO4 

+ 3 H 2 O Mm Anauxite 

2 AI 2 O 3 , 9 S 1 O 2 + 6 H 2 O Mm Cimohte 

“Alummum sihcate” is msol m acetone 
(Naumann, B 1904, 37 4328), ethyl acetate 
(Naumann, B 1910, 43 314 ) 

Alummum baniirn silicate, AI 0 O 3 , BaO, 2 S 1 O 2 
+H2O (?) 

Mm Edingtomte Decamp by HCl+Aq 
with separation of S 1 O 2 , a:H 20 

5 AI 2 O 8 , 4BaO, IOS 1 O 2 (Fremy and Fell, 
C R 86 1033) 

2 AI 2 O 3 , 4BaO, 7 S 1 O 2 Mm Baryhte Very 
s\ deoomp by alkali carbonates +Aq (Blom- 
strand ) 


SlllCc s 

Th siIk it(b arc insol in H 2 O with the ex- 
cepti i of the ilkali salts, and these are sol 
only he n t ho 1 it u) of the base to the acid is 
abov a ( c rt un limit 

Aluir lum silicate, 2A1 Oi, SiO +IOH 2 O 
Ml Colly nU Sol m uids, with forma- 

tion SiO , cil 0 Becomes tiansparent in 
HiO 1(1 I'l d( ( omp 

4A )j, ^SiO Min DillniU 
Al J, SiO Mm AmlaUisite, Chiastolile, 
Sitin' ntiLi( Distfuru ()i CyaniU Insol m 
icids 

+ ' 7 110 Mm Allophane Completely 
bol 11 (III L( ids, (l( ( omp liyconc xcicis with 
bO]) u ion ol Si( ) j:I1 O 

2A > 3 , kSi()2+4JI 0 Min Pholene In- 
bol 1 llNOj + Aci 

+( lA) Min Gla/(n( 

Al J, JSiO +211 () Mill Kaolin, Clay 
Insol 11 (111 IK 1 01 lINOj+Aq, naoderately 
dll 1 ''Od+Mi wh( n h( i(( (I to ( viporation, 
cxti i s Al ()( ind soiTK SiOi, ana leaves the 
rest ( the SiOi, sol in boiling Na^COa+Aq 
All tl Al ( ) , IS dissolve d by he atmg with 5-6 
pts 1 S()^ + l])t 11 2O until H4BO4 evaporates, 
and t n tre Uing with H 0 

Qu kly ittacked by H 2 SiK+Aq 
De imp by boiling KOH+Aq, with resi- 
due c biOi (Rimmelsbeig ) 

KC I+Aq extracts 3^ of the S1O2 (Mala- 


Aluminum banum potassium silicate, 

AI2O3, (Ba, K2)0, 5S1O2+2H2O 
Min Harmotome When finely powdered, 
chfficultly decomp by HCl+Aq with separa- 
tion of pulverulent S1O2, a;H20 
AI2O3, (Ba,K2)0. 4S1O2 Mm Hagalophane 
Scarcely attacked by acids 

Alummum caesium silicate, H 2 CS 2 AI 2 S 15 O 16 (?) 

Min Polhicite Very si decomp byHCl+ 
Aq 


Alummum calcium sihcate, AI2O3, CaO, 2S1O2 

Min Anoithite Completely decomp by 
HCl+Aq with separation of pulverulent S1O2, 
XH2O 

Mm Barso'wite Inst mtaneously docomp 
by HCl+Aq, with sepaiation of gelatinous 

S1O2, a;H20 

-I-4H2O Mm Gismofihte Gelatinizes 
with HCl+Aq 

ALO 3 , CaO, 3biO +3H2O Mm Scolezite 
hasily sol m HCl+Aq, without foimation of 
gelatinous S1O2 Sol m HC04+Aq with 
pptn of CaC204 

Decomp by, and sol to a ccitain extent in 
H2C03+Aq, and decomp also even by pure 
H2O (Rogers, Am J Sci (2) 6 40S ) 

+5H2O Mm Levyri Decomp by acids 
without gelatinizing 

AlaOs, CaO, 4S1O2+3H2O Mm Capor- 
ciamte Leonhardite Efflorescent Easily 
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sol in acids, with pptn of gelatinous S1O2, 
ajH20 

AI2O3, CaO, 4S1O2+4H2O Mm Laumortr- 
Uie Easily gelatinizes with HCl or HNOsH- 
Aq, but IS not affected by H2SO4 unless hot 
AI2OS, CaO, 6S1O2+6H2O Mm Episitl- 
bite Gelatimzes with cone HCl -f-Aq (Gold- 
schmidt, Z anal 17 267 ) 

Scarcely decomp by boiling cone HC1+ 
Aq (Jannasch and Tenne, Mmer Jahrb 
1880, 1 43 ) 

+6H2O Stilhite Heulandite Slowly 
but completely gelatinized by HCl+Aq 
AI2O8, 2CaO, 3Si02-fH20 Mm Prehmte 
Imperfectly decomp by acids before igmtion, 
but easily afterwards 
ALOa, 3CaO, 3S1O2 Lme alunnna garnet 
Grossulante Partially decomp by acids 
before igmtion, but easily afterwards 
2AI2OS, CaO, 2S1O2+H2O Margarxte 
Not attacked by acids 

3AI2OS, 4CaO, 6S1O2+H2O Zoi&ite Par- 
tially decomp bV HCl -f-Aq 
4AI2OS, 6CaO, 9S1O2 Min Meiomte 
Completely sol in HCl-j-Aq 

Aluminum calcium feme silicate, 2AI2O3, 
4CaO, Fe203, OSiOa+HsO 
Mm Epidote Only si attacked by HCl-f- 
Aq before igmtion 

Aluminum, calcium feme magnesium sihcate, 
Hi4(Ca, Mg)4o(Aj2j Fe2)ioSi850i47 
Mm Vesuviamte Idiocrase Only partially 
decomp by HCl -f-Aq before ignition 

Alummum calcium uon, etc , silicate borate, 

H2R'6^(Al2, 32)3818032 

Min Aannite Not attacked by HCl-j-Aq 
before igmtion 

Alummum calcium magnesium sihcate, 
4H4Ca Mg8Si6024, SHsCaMgAhOia = 
I5AI2O3, 13CaO, 37MgO, 24Si02-h 
I3H2O 

Min Clintomte Completely decomp by 
HCl -f-Aq without gelatinization 
3H4Ca2Mg8Si6024, 4H2CaMgAl60j2 Mm 
Brandisite Not attacked by HCl-|-Aq 
Slowly decomp by boiling cone H2SO4 
5H4Ca2Mg8Si6024, 8H CaMgAhOia Mm 
Xanihophylhie Very si decomp by hot 
HCl -f-Aq 

3(Ca, Mg)0, AI2O3, 2S1O2 Min Gehlemle 
Easily decomp by acids 

Alummum calcium potassium sihcate, 

(H, K)2CaAl2Si50ifi+6H20 
Mm Chahasite Decomp by HCl -f-Aq 
(K2, Ca)Al2Si30io-f-4H20 Min Zeagomte 
Completely sol m HCl-fAq 

Aluminum calcium sodium sihcate, SALOs, 
8CaO, Na20, QSiOa 
Mm Sarcohte Decomp by acids 


2AI2O3, 12(Ca,Na2)0, QSiOa (*?) Mm 
Melhliie Gelatimzed by acids 
Na2CaAl4Si20i2 Mm Margartte 
Na2CaAl4Siio028 Min Favjasiie De- 
comp by HCl -f-Aq 

(Na2, Ca)Al2Si40i2 Mm Cfmehmte De- 
comp by HCl -f-Aq 

(Ca, Na2)Al2Si80i9+6H20 Mm Foresite 
Difficultly decomp by HCl-fAq 
(Ca, Na2)Al2Si208-f 2f^H20 Mm Thom- 
somte Gelatinizes with HCl-fAq 
a;Na2Al2Si60i6, 2/CaAl2Si208 Mm Ohgo- 
close, Labradonte SI decomp by acids, 
more easily the larger the amt of Ca present 

Alummum calcium sodium sihcate sulphate, 
2(Na2, Ca)Al2(Si04)2, (Naa, Ca)S04 
Mm Hauyn Gelatinizes with HCl-fAq 

Alummum glucmtim sihcate, AI 2 O 3 , 3G10, 
6S1O2 

Mm Beryl Emerald Not decomp by 
acids, exceptmg partially by H2SO4 after be- 
mg igmted 

AbOs, 2G10, 2Si02-fH20 Min Enclose 
Not attacked bv acids 

Alummum ferrous sihcate, Al2Fe(S04)3 
Mm Garret SI decomp by HCl-fAq 
H2FeAl2Si07 Mm Chlontoid Not at- 
tacked by HCl-fAq Completely decomp 
by H 2 SO 4 

AbOs, 3FeO, 3Si02-f3H20 Min VoigHie 


Aluminum uon lithium potassium silicate, 

K3Ll3Fe4Ali2Sl2o066 

Mm Zinniiald%Le SI decomp b'v acids 

Alummum ferrous magnesium silicate, 

eAbOs, 3(Mg, Fe)0, 6Si02-fH20 
Mm Staurohte Not attacked by a( ids 

Aluminum feme magnesium silicate, 

2(Ab, Fe2)0<i, 2MgO, 5Si() 

Min Cordiente SI ittuk((l })\ ukIs 
- fa.H20 Mm Fsmaikili, Chloiaphylhlc 

Alummum ferrous manganous silicate, M O3, 
IcO, 2MnO, 3biO 
Mm Partschmite 

Alummum ferrous sodium, etc , sihcate borate, 

HJ(Ab) (B2) S14O20 + Rl(Ah) ( lb) S14O20, 
etc 

Min louimaUrc Notdfcoiiip IlCl-f 
Aq, veiy si decomp by H2b04 

Alummum lithium silicate, AbOa, Li O, 5S1O2 
Not attacked by acids ( Haute feuille, 

C R 90 541 ) 

AbOs, L12O, 6S1O2 

AbOs, L12O, 4S1O2 [Min Spodumene Not 
attacked by acids 
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3L120, 3OS1O2 Mm PetaUte Not 
by acids 

n lithium potassium sihcate, 

K)itAlloSli 6062 

tepidohte SI decomp by acids 

n magnesium silicate, SAbOs, 4 MgO, 
2 

apphinne 

n magnesium potassium sihcate, 
'C 2 AJ 6 SI 6 O 24 , 2/Mgl2Sl6021 
Lepidomelane Easily decomp bv 
NOs+Aq, with residue of a skeleton 

, 12MgO, 2K2O, I2S1O2+H2O Mm 

, 35MgO, 7K2O, 36 Si 02 Mm 
e 


m alkah hydroxides or carbonates +Aq 
(Gorgeu, A ch (6) 10 145 ) 

Not attacked by H2O (Silber, B 14 941 ) 
+3H2O Easily sol m HCl+Aq (v 
Ammon ) 

AhOs, Na 20 , 3S1O2+3H2O Decomp by 
acids (Deville, A ch ( 3 ) 61 326 ) 

AI2OS, Na 20 , 4S1O2+3H2O Easily sol m 
HCl+Aq (v Ammon ) 

2AI2OS, 3 Na 20 , 3S1O2 Insol in cold H2O, 
but 27 - 30 % dissolves on boihng (Gorgeu ) 
H 4 Na 2 Al 6 Si 6024 Mm Paragomte De- 
comp by cone H2SO4 

Na2Al2Si40i2+2H20 Mm AnacUte 
Readily decomp by HCl+Aq 
Na2Al2SisOio+2H20 Mm Natrohte Sol 
m H2O with separation of S1O2 Also sol m 
H2C2O 4 + Aq 

Na2Al2Si60i6 Mm AlUte Not attacked 
by acids 


n manganous sihcate, 2AI2O3, 6MnO, 
^2 

comp by very dll HCl+Aq (Gor- 
l 97 1303 ) 


Aluminum sodium sihcate chloride, 
3Na2Al2(Si04)2, 2 NaCl 
Min Sodahte Easily decomp by HCl, 
and HNOs+Aq 


m potassium silicate, AI2O3, K2O, 

lowly decomp by cold H 2 O, 12% is 
by hot H 2 O Sol in alkali hydrox- 
[, but insol m carbonates +Aq 
U 2 O 3 , 2 S 1 O 2 Insol in cold H 2 O, but 
Dives on boiling Sol m dil acids 
alkali hydroxides or carbonates +Aq 
A ch (6) 10 45 ) 

AI 2 O 3 , 3 Si() 2 + 3 H 20 Easily sol in 
Aq (Deville, A ch (3) 61 313 ) 

A1 ()<}, 4SiO Mm Leucile De- 
y IICl+Aq with separation of piil- 
SiOi 

l) Ppt (D(villc, C R 54 124) 
k.l,Si,() 4 Min Muscon^e, ‘"Micvi” 
{ k( (1 by lECl or II S 04 +Aq 
M (> 17 +11120 Mm Pimtt Pxrtly 
by IK 1+Aq 

Mm Orlfiodase Felds pm 
itti(k((l by Kids Slowly sol in 
►1 JICl+Aci whdi hndy jiowdircd 
) 

m potassium sodium silicate, 

l2(Sl()04, 5Ni Al2(bl04)2 (0 
yej)h(liu( Doiomj) by HCl+Aq 

m silver silicate, Al 2 Ag 4 bi 20 j 

ill NILOH+Aq (Silbci, B 14 941 ) 

N I 4 S 16 O 4 As il)oy( (Silbd ) 

m sodium sihcate, AbOa, Na 20 , Si 02 
in (old JI 2 O, but 38-40% dissolyts in 
(Gorgeu ) 

NiO, 2 S 1 O 2 Insol m cold H 2 O, 
I 2 O dissolves 1-2% Sol in HCl or 
iluted with 10-20 vols H 2 O Insol 


Alummum sodium sihcate sulphate, 

3 Na 2 Ali (8104)2, Na2S04 
Min Nosean Easily decomp by HC 1 + 
Aq 

Alummum sodium silicate sulphide 
See Ultramarine 

Barium sihcate, BaSiOs 
Somewhat sol m boiling H2O Completely 
sol in dll HCl+Aq (v Ammon ) 

+6H2O, or 7 H O Boiling H2O decom- 
poses, and dissolves about H the weight of 
this substance (le Chatelier, C R 92 931 ) 
2BaO, bi02 Decomp by H2O into BaSiOs 
+()H20 (1 audrm ) 

Bismuth silicate, 2Bi203, 3S1O2 

Mm Eulytite Dccomp by HCl+Aq 

Bismuth feme silicate, Bi2Fc4Si40i7 
Min Bismuthofemte 

Boron calcium sihcate 
See Borate silicate, calcium, and Silicate 
borate, calcium 

Cadmium sihcate, CdSiOs + ll^H O 
Sol in IICl+Aq with deposition of pul- 
veiuhnt S1O2, ajTHO (Rousseau and Tito, 
C R 114 1202) 

Caesium silicate, Cb 2 Si 03 

(Kahlcnberg, J phys Chem 1898 , 2 

82 ) 
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Calcium siUcate, CaSiOa 
Slowly sol m H 2 O, sol m HCl+Aq 
Sol in about 100,000 pts H 2 O (Gorgeu, 
A ch 1885, (6) 4 550 ) 

100 cc sat aq solution of air dned cal- 
cium silicate contams 0 0046 g CaO«0 0095 
g CaSiOs at 17° (Weisberg, Bull Soc 
1896, (3) 16 1097) 

100 cc sat solution of air dried calcium 
silicate m 10% sugar solution at 17° contains 
0 0065 g CaO== 0 0135 g CaSiOa, 20% sugar 
solution, 0 0076 g CaO*=0 0175 g CaSiOs 
After boilmg and filtermg hot, 10% sugar 
solution contains 0 0094 g CaO= 0 0195 g 
CaSiOa, 20% sugar solution, 0 0120 g CaO = 

0 0249 g CaSiOa TWeisberg ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910,43 314) 

4CaO, 3 S 1 O 2 (Laudrm ) 

5CaO, 3 Si 02+5H20 When freshly pre- 
cipitated IS somewhat sol m H 2 O and easily 
decomp by HCH-Aq (v Ammon ) 

CaO, 3 S 1 O 24 - 2 H 2 O (Hjeldt, J pr 94 
129) 

2Ca(X 9 Si 02H“3B[20 Ppt 
CaSiOa Mm Wollastomte Gelatinizes 
with HCl+Aq 

CaSi206+2H20 Min Okemte Easily de- 
comp by cold HCl+Aq when powdered 

I 

Calcium glucmum silicate sodium fluonde, 
(Ca, G1 )i6Sii 4048, 6NaF 
Mm Lemophane 

7(Ca, GllaSiaO?, 6NaF Mm Melinophane 

Calcium ferrous silicate, CaSiOs, FeSiOs 
Mm Hedenhergitej Pyroxene SI decomp 
by acids 

Calcium feme silicate, Ca 8 Fe 2 (Si 04)8 
Mm Garnet SI decomp by HCl+Aq 
2CaSiOs, 11 Fe2fSi08)8 Mm Szahoite 
SI attacked by HCl+Aq, and still less by 
H2S04+Aq 

Calcium ferrofemc silicate, 2CaO, 4FeO, 
Fe208, 4 S 1 O 2 +H 2 O =H2Ca2Fe4Fe2Si40i8 
Min Lieimte limits Easily gelatinizes 
with HCl+Aq 

Calcium ferrous magnesium silicate, 

(Ca, Fe, Mg)SiOs 

Min AmphihoUf Homhlendej Asbestos, 
Actinohte, Tremohte Only si attacked by 
acids 

Calcium ferrofemc sodium sihcate, CaSiOs, 
FeSiOs, Fe 2 ^^SiOs) 3 , Na 2 Si 03 
Mm Aegznte 

Calcium magnesium silicate, CaO, MgO, 
4 S 1 O 2 

mutschler, A 176 86 ) 

Ca 2 Si 04 , Mg 2 Si 04 Mm Monttcelhte 
Completely sol in dil HCl+Aq 


(Ca,Mg)Si08 Min Dtopstde, Pyroxene 
Very si attacked by acids 

Calcium manganous sihcate, CaSiOs, 
2MnSi08 
Min Bustamite 

Calcium potassium silicate 
See under Glass 

Calcium sodium sihcate, (Ca, Na 2 , H 2 )SiOs 
Min Pectohie Decomp by HCl+Aq 
See under glass 

Calcium sodium sihcate zirconate, 
Na4Ca(Si,Zr)902i+9H20 
Min Wohleiite Decomp by HCl+Aq 

Calcium uranyl silicate, 3CaO, 5 UO 3 , 6S1O2+ 
I8H2O 

Mm Uranophane Gelatmizes with acids 
CaO, SUOs, 3 S 1 O 2 + 9 H 2 O Min Uranotile 

Calcium silicate chlonde, 2CaO, S 1 O 2 , CaCL 
Insol m H 2 O or alcohol Sol in HCl+Aq 
(le Chatelier, C R 97 1510 ) 

Calcium silicate fluonde, 2 CaO, 3S1O2, 6 CaF 2 
(Deville, C R 62 110 ) 

Calcium silicate potassium fluonde, 
4H2CaSi206, KF+ 4 H 2 O 
Mm ApophylMe Decomp by HCl+Aq 

Calcium sihcate stannate 
See Sihcostannate, calcium 

Calcium sihcate titanate, CaO, S1O2, T1O2 
(Hautefeuille, A ch (4) 4 154 ) 

Mm Tiiamte Incompletely decomp by 
HCl+Aq, wholly by H 2 S 04 +Aq 

Cerous silicate, 062 ( 8103)3 
More or less attacked by HCl, HNOs, or 
H 2 S 04 +Aq, according to the concentration 
(Didier, C R 101 882 ) 

Cerium didymium lanthanum silicate, 
2 (Ce,La,Di) 203 , SSiOa 
Min Cente Gelatinizes with HCl+Aq 

Cenum glucmum yttrium silicate, 

(Y,Ce G1)2 Si06 

Min Gadohmte Easily gelatinized by 
HCl+Aq 

Cerous silicate chlonde, 2Ce208, 3 S 1 O 2 , 
4CeCla-Ce4(Si04)3, 4CeCl8 
Insol m H 2 O, but slowly decomp thereby 
(Didier, C R 101 882 ) 
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Cobaltous dicate, C02S1O4 
Gelatin es with HCl-f-Aq (Bourgeois, C 
R 108 1 77) 

Cupnc sil ate, CUH2S1O4 
Min loptase Sol m HCl, HNOs, or 
NH40HH with separation of S1O2 Not 
attacked yKOH+Aq 
CuSiOi 2H2O Min Chrysocolla De- 
oomp by ICl+Aq 

+3H2( Min Asperohte Easily de- 
comp by ECl+Aq 

‘ ' Cupr] sihcate ^ ^ is msol m methyl acetate 
(Naumar , B 1909, 42 3790 ) 

Cupnc s: cate ammonia, CUS12O5, 2NH8 
Ppt Ichiff, A 123 38 ) 

Glucmui silicate, Gl2Si04 
Min *henaeite Not attacked by acids 

Glucmui ferrous manganous sihcate ferrous 
mar anous sulphide, 3(G1, Fe, Mn)2Si04, 
(Mr Fe)S 

Min lelvine Decomp by HCl+Aq 

Iron ffei >us) sihcate, Fe2Si04 
Mm Fayakte Gelatimzes with HC14- 

*^6810 Min Grunente 
-f-6H ' Mm Chlorophite 
4FeO I 1 O 2 (Zobel, Dmgl 164 111 ) 

Iron (fe ic) silicate, Fe2Si309 4-5H20 
Mm Vontronzte Gelatmizes with hot 

4Fe2C 9S1O2+I8H2O Mm H%singente 

2Fe2C 9S1O2+2H2O Mm Anthosider- 

lie 

Iron (f< rofemc) magnesium sihcate, 

(F( Mg)3Fe2Si20ioH“4H20 
Mm Cronstadtite Gelatmizes with 

acids 

Iron (fe ofemc) sodium sihcate, 5Na2Si08, 
2F 51O3, 4Fe2(Si03)3 
Mm Akmte SI decomp by acids 

Iron (f Tous) magnesium silicate, Fe2Si04, 
M S1O4 

Mm Olivene, Chrysolite, Pendote Gelat- 
inizes '' th HCl or H2S04+Aq 

(Fe, [g)Si03+V2H20 Min PicrophyUiie 
+ 34 2O Mm Monradite 
(Fe, g)Si08 Mm BronzUe, Hypersthene 
Not at eked by acids 
xMg iOb, yPeSiOs Mm Anthophylhte 
Not at icked by acids 

Iron ( rrous) manganous silicate, Fe2Si04, 
M 2S1O4 

Mm Knebehte Gelatmizes with HC1+ 
Aq 


Iron (ferrous) manganous sihcate chlonde, 
7(Fe,Mn)Si08, (Fe,Mn)Cl 2 + 5 H 20 
Mm Pyrosmakte Completely decomp 
by cone HNOa+Aq 

Iron (feme) potassium sihcate, Fe(SiOs)s, 
KaSiOa 

(Hautefeuille and Perrey, C R 107 1150 ) 

Iron (feme) sodium sihcate, Na 2 Fe 2 Si 40 i 2 
Mm Crokydohte Not attacked by 
acids 

Lead sihcate 

Insol m acetone (Naumann, B 1904, 37 
4329), methyl acetate (Naumann, B 1909, 
42 3790) 

See under Glass 

Lithium silicate, L 12 S 16 OU 
L 14 S 1 O 4 

L 12 S 1 O 3 More stable towards H 2 O than 
the other alkah metasdicates (Rieke and 
EndeU, C C 1911, I 7 ) 

Decomp by boiling H 2 O and acids (Frie- 
del, C C 1901, II 89 ) 
scarcely attacked by cold H 2 O (Friedel, 
i Bull Soc Mm 1901, 24 141 ) 

I Insol m ethyl acetate (Naumann, B 
1904, 37 3601 ) , methyl acetate (Naumann, 
B 1909,42 3790) 

Magnesium sihcate, Mg 3 Si 207 + 2 H 20 
Mm Serpentine Decomp by HCl+Aq, 
more easi^ by H 2 SO 4 
Mm Uhrysotile 

Mg4Si80io+6H20 Mm Gymmte^, Soap- 
stone Decomp by H 2 SO 4 

MgSiOa Not completely decomp by 
HCl+Aq 

+^H20 Min Aphrodite Decomp by 
hot acids 

+ 34 H 2 O Mm Picromine 

+IV 3 H 2 O Sol mdil acids (v Ammon) 

Mm Forstente 

3MgO, 4 S 1 O 2 +H 2 O or 4MgO, 5 S 1 O 2 + 
Mm Talc or Steatite Not at- 
tacked by HCl or H 2 S 04 +Aq 
Mg6fei60i7+4H20 Min Spadaite De- 
comp by cone HCl+Aq 
Mg2Si308+4H20 Mm Meerschaum 
Decomp by HCl+Aq 

Magnesium silicate,'^ is insol m methyl 
acetate (Naumann, B 1909, 42 3790) 

Magnesium potassium silicate, 

MgO, K 2 O, 3 S 1 O 2 

Easily sol m acids with decomp (Du- 
boin, C R 1896, 120 681 ) 

Magnesium silicate fiuosilicate, MgsBiaO®, 

Mg6Sl2Fi8 

Mm Humite, Chondrodite Gelatmizes 
with HCl or H 2 S 04 +Aq 
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SILICATE, MANGANOUS 


Manganous silicate, MnaSiO^ 

Mm Tephrot^ Decomp by HCl+Aq 
with h>rnuition a stiff jelly 

MiitSjOt Min Rhodonite, Hermannite 
Not ttttackis.1 by HCl+Aq 
Mn4SitUio4"^HaO Mm Fnedehte 
1 iiHily g<hitini/<^i by HCl+Aq 

Manganous silnatc’' is msol in ethyl 
at t tub (Vauinann, B 1910, 43 314) 

Manganous 2 mc silicate, (]Mn,Zn) 2 Si 04 
Mm Trooattte 

Manganous silicate chloride, MnSiOs, MnO, 
m nds 

Decomp by H2<) (Gorgeu ) 

Nickel silicate, NiiSi04 

Kasily di < tmq) liy at ids (Bourgeois, C R 
108 1077 ) 

Potassium silicate, K 2^10 a 
Coinphttly sol in 1120 (Ordway, Sill 
Am J (2) 3d U) 

limol in nu til's 1 acetate (Naummn, B 
BH>9 42 i7<M)) 

KjMaOi. Sol in II O Cone K bnZ-lo+Aq 
< tmfiauHis' of 1h( salt, and hah &p gi 1 25 
(I mliH ) 

Hydroscopic Decomp at once by H 2 O 
(Morty, J Am Chem Soc 1914, 36 222) 
KiMnOi Butiall> sol m H O is K S1O3 
K Si 404^ M()I1 0 Insil m H O (loieh- 
h mimi t ) 

Ihf K silit it(H 111 {)ptd from thill iqiit )us 
Holiilion bs ill oliol with putul dicornp , but 
ii ss it idih thin N i mIk itis 

Mon s >1 in HO thin thi lonesponding 
Ni silts t< )nlw I'Si Sill Vin J (2)32 15^) ) 
Soluli m 1 to b( ot>t inii <1 which ispirftitb 
lit u wlun D jSiO in pnsint to IKO if 
tlitn in no iinjaintirs laistnt fOidw l^ ) 

I ht K sih( itts iisiinhli tin Ni silts 
whn h sf < foi fni fin 1 d it i 

Potassium hydrogen silicate, Kllsi () 

\ot It nhlv lib ( t( tl b\ I f ( ), ( \ t II l)\ tn it 
nn ul it 101) loi St vt 1 il lioui s 

Dmoiop h\ ht iting withdil H( 1 (Mokn, 
I \in ( in in Sot 1<)1 }, 36 222 ) 

Potassium zme silicate 

Sol in K()H I (Sihintllti ) 

IW), bZnO, 4Si(b bol luIICl-fAq (Du- 
bom ( U VH)\ 141 2 )^> ) 
bkaO, OZnO, 17bi02 Sol in IlCl+Aq 
(Duboin ) 

Potassium zirconium silicate, K O ZiO , 
iSiO 

Dt niinj) bylKl-h\q (Mtlliss) 

Rubidium silicate, lib biOi 

(Kihlinbtrg, 1 ph>s Chun ISOS, 2 S2 ) 


Silver silicate, Ag 2 Si 03 

Decomp by all acids, sol m NH 40 H-f-Aq 
(Hawkins, Sill Am J 139 311 ) 

Sodium silicate, Na 2 Si 03 

Rapidly decomp by H 2 O (Morey, J 

4.m Chem Soc 1914, 36 224 ) 

Insol in methyl acetate (Naumann, 

B 1909, 42 3790 ) 

H-5, 6 , and 8 H 2 O Easily sol in H 2 O 
-I- 9 H 26 Solubihty in H-N NaOH-j- 
Aq 

100 cem of the solution contain 25 56 g 
Na 2 Si 03 + 9 H 20 at 17 5 ° 

Sp gr of the solution = 1 129 (Vester- 
berg, C C 1913 777 ) 

100 cem of a sat solution of sodium sih- 
cate m }^-N NaCl+Aq contain 3 83 g 
Na 2 Si 03 + 9 H 20 at 17 5 ° Sp gr of solution 
= 1 15 

100 cem of a sat solution of sodium silicate 
in sat NaCl+Aq contam 20 64 g Na2Si0s 
4 - 9 H 2 O at 17 5® (Vesterberg ) 

NaaSiaOfi Sol m H 2 O 
Slowly decomp by cold H 2 O (Morey 
J Am Chem Soc 1914, 36 223 ) 

: Na 4 Si 60 12 
Na»S ]30 

NuibiiOo Slowly sol m H O 
+ I 2 H 2 O 

\bove compounds are all more or less 
indefinite 

Water glass a;Na 20 , 2 /& 1 O 4 - O Sol 
in H O, but solution is decomposed by all 
weak acids, even CO 2 

bused water glass is but little acted on by 
cold H O, but when pure, easily dissolves 111 
HO by long boiling (Oidwiy, \m J Sci 
(2) 32 H7) 

When the biO is picsont m gii iti i piopoi- 
tion than m Na^O, ibiO , it is vtiv difiicult 
to dihsoK e in II2O 

Ni i silicate is less eisily sol 111 Jf () tli in 
the com spending K compound 

bolubility of w ltd gl iss in HO is much 
imp UK d bye ii thy irnpuiitK s, so I li il triKs 
hi\( gu it i ITc ( t in pn venting tin solubililv 
\Hi silts (l(conii) w it( 1 gl iss solutions 
\ solution ( out lining • 2^/ N i Si( ) j is s( in ( l> 
pH ( ij)it itcd by NJfiCl, but < isil> !>> 
MfiNO (Mnckingi r ) 

Pi ( ( ipit it( (1 by Ni 1 1( )J I -f \<| IS N I >1 

M iny sodium ind pot issiuin sills (sjx- 
( i illy th( c hloiidi s ind ici t it( s, loiin pn < ijn- 
t it(^ 111 solutions of witir gl iss (Insi pi(- 
eipit it(b U( lugir the rnon (oiKditiilcd 
th( solution is, iiid th( gn ilci irnount ol 
‘^lO^ it cont iins Heating histins tin pie- 
cipitition by chloiidcs, niti it( s, ind sul- 
ph itc b, but ck 1 lys th it by ic c t it( s K( )H -f 
\ci dots not prccipititc 
Cold sat Na2b()4+Aq does not jirc ciiiitite 
( v( n on heating, but 1 i)t any h veil oiis N i SO4 
dissolved in 2 pts H2O prccipitxtcs i hot 
solution of Na2Si03 


SILICATE, ZINC 
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NaNO 
Na2Si03 
pts H 2 C 
Na2Si03, 
equal vo 
solidifies 
solves on 
+Aq ar 
the preci 

If 1 ] 

^dded to 
but by ] 
to 2 pts 
pptd , bi 
atmg ag 
+Aa IS 
and hea 
which s( 
temp 
The r 
separate 
Most of 
tion, bu 
power u 
especial] 
Brom 
phenole 
drate, c 
tion ppi 
dextrine 
of urea 
convolv 
dissolve 
(Fluckii 
Alcol 
aqueou‘ 
but the 
tending 
sihcate 
dissolve 
tains m 
Man 
glass as 
Like al 
posing 
siliceou 
cate M 
when 1 
of the 
positioi 
tion of 
the avc 
Diffc 
power, 
culaily 
power 
trates, 
The r 
efhcien 
gives c 
even a 
Nah 
alkalin 
Na2» 
Na2< 
or Na 


dissolved m 1 pt H 2 O precipitate 
Aq of 1 392 sp gr , NaNOs m 2 
when mixed with a solution of 
s above, if the two are present m 
, causes no ppt in the cold, but 
vhen warmed to 54°, and redis- 
oolmg rapidly, but if 2 vols NaNOs 
present to 1 vol Na 2 Si 03 -l-Aq, 
tate does not disappear on coolmg 
NH 40 H+Aq (0 921 sp gr ) is 
0 pts Na 2 Si 03 +Aq, no ppt forms, 
creasing the amt of NH 40 H+Aq 
the greater pt of the Na 2 SiOs is 
redissolves on heatmg to 90°, separ- 
n on coolmg When 1 pt NH 4 OH 
idded to pts Na 2 Si 08 -i-Aq 
d to 3C°, a clear hquid is formed 
arates mto two layers at ordinary 


MHSO 4 , MHCOj, MHPO 4 , 
ppt S 1 O 2 NH 4 salts also ha\ e that effect 
Pptd water glass, as mentioned abo^ e, is 
much more sol m H 0 than ordmarv vater 
glass, and dissolves m H O without decomp 
For numerous further details, see articles by 
Ordway m Sill 4m J Sci 'vols 32 and 33, 
also Storer’s Diet 

Sp gr of water glass solution contaimng 
14-15% SiO , 13-14% \a O, and 70-72% 
H 2 O is 1 30-1 35 (Hager, Comm 1883 ) 

Sp gr of sat Na SiOs+Aq freshly pre- 
pared at 18° is 1 2600, and 1 litre contains 4 5 
gramme-eqm valent s J^^NaoSiOs 

Sp gr of sat solution of Na 0, 3 ISiOa is 
1366, and 1 htre contains 3 7 gramme- 
eqmvaleats }4(Na 0, 3 4SiO ) (Kohl- 

rausch, Z phys Ch 12 773 ) 


)St sol K, Na, Li, and NH 4 salts 
S1O2 from cone Na2Si02+Aq 
hese salts lose this power by dilu- 
the NH4 salts and KSON keep tbs 
il the solution is very dil 1 his is 
the case with NH4CI and NH4NO3 
e, chlorine, propvl amine, creosote, 
dissolved m glycerine, chloral hy- 
albumen solution, and glue soju- 
S1O2 from Na2Si03+Aq, but sugar, 
glycerine, urea, si alkaline solution 
iitrate, comine, meotme, saponme, 
me, jalappine, and oolophomum 
m KOH-(-Aq do not ppt S1O2 
er, Arch Pharm (2) 144 97 ) 

I ppts water glass as such from its 
olution, even when this is very dil , 

IS some decomposition, the alcohol 
o hold m solution a portion of a 
acre alkaline than that previously 
in H 2 O, while the ppt formed con- 
c Si ()2 than the onginal silicate 
neutral K or Na salts ppt water 
ich when added to aqueous solutions 
)hol, these solutions exert a decom- 
ction, the ppt being always more 
thin th( onginal silicate Na sili- 
(Ib I lugcr deposit than K silicate, 
iliciti ol one base is pptd by a salt 
hei, both bases enter into the com- 
of the ppt, and the relative propor- 
\ ind K lb vci y nearly the same as in 
igo ot the liquids mixed 
nt salts hav( veiy unequal pptg 
10 icct itcs and chlorides being parti- 
fhcKiit Heat increases the pptg 
f the chlorides, sulphates, and ni- 
ne! diinimshos that of the acetates 
ill icetatos are somewhat more 
thin the chlorides, but NaC 2 H 802 
ly a slight ppt with NaoO, 2}4.SiUo, 
r some time 

>8 has but little effect on the more 

)T^hM^still less power NaNOs 
Js has no pptg power, and Na 8 AsU 4 
O 4 have very little effect 


Sodium zircommn silicate, Na 20 , Zr 02 , SiO 
Decomp by hot H«>0 or HC1+ 4q (Gibbs, 
Pogg 71 559) ^ u 

Na20, SZr02, S 1 O 2 +IIH 0 Decomp b\ 
H 2 SO 4 (Melhss ) 

Strontium silicate, SrSiOs 

(Stem, Z anorg 1907, 66 164 ) , „ ^ 

H-H 0 Sol m H O (Jordis and Kanter, 

Z anorg 1903,36 90) 

Sr 2 Si 04 (Stem, Z anorg 190/, 56 16/ ) 
3SrO, SiOo SI sol m H 0 Sol m acids 
(\ auquehn ) 

Thallous silicate, 3T1 0, lOSiO 

100 pts of a solution of T1 0 dissohe 4 17 
pts S 1 O 2 by 24 hours' boding Sol in H U 
(Flemnung, J B 1868 251 ) 

Thorium sihcate, ThO , SiO 

Insol m acids Attacked ba_KHS 04 
(Troost and Ouvrard, C R 106 255 ) 

+13/^H0 Min Thonte Decomp b^ 

HCl+Aq ^ ^ 

ThO , 2 S 1 O Inbol m acidb or L\tlbU 4 

(T and 0 ) 

yttrium sihcate, \ O 3 "^lO 

Attacked bj HCl, HNO 01 H 
(Dubom, C R 107 99 ) 

Zme silicate, ZnSiOa 

(Stem, Z anorg 1907, 65 I 60 ) 

Zn 2 SiO Mm Willemite Gelitinizts 
with HCH-4q, sol in IvOH-f 4q * 

Decomp by cold sat citiic acid+4q 
(Bolton C N 1881 43 34 ) . 

+HO Um Calamine solin HU^-^ 

vith separation of n 

Rol in HC H 3 O + 4q, and KOH-h 4q 
^insol m NH40H+(NH4)Ca+^q 
(Brandhorst, Zeit angerv Ch 1904, 17 ^3 ) 
ZnO, 3SiO (Borntiager, Ch Z l''9d, 8 
186) 
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SILICATE, ZIRCONIUM 


Zircomiim silicate, Si02, Zr02 

Min 7%rcon Insol in acids, except H2SO4, 
in which it IS very slowly and si sol 
3 S 1 O 2 , 2Zr02 Mm Auerhachite 

“ Silicium oxide, S18H2O5 

(Geuther, J pr 96 430 ) This substance 
IS identical with silicoformic anhydride ac- 
cording to Otto-Graham^s Handb anorgan 
Chem 7te Aufl 2 953 

Siliciuretted hydrogen 
See Silicon hydnde 

Silicobromofpnn, HSiBra 
Fumes on air, decomp by H 2 O 

Silicochloroform, HS1CI3 
Decomp by H 2 O and alcohol 
Completely miscible with CS 2 , CCI4, CHCL, 
CeHr, S 1 CI 4 , SnCl4, T1CI4, and AsCL (Ruff, 
B 1905, 38 2230 ) 

Silico ethane 
See Silicon hydnde 

Silicofluoroform, SiHFs 
Decomp by H 2 O Decomp by NaOH 
and abs alcohol with evolution of hydrogen 
Decomp by abs ether Sol in toluene 
(Ruff, B 1905, 38 63 ) 

Silicofonmc anhydride, 

H 2 Sl 203 =(HSlO )20 

Somewhat sol in H 2 O Acids, even cone 
HNOa+Aq, have no action, except HF, which 
dissolves it easily with evolution of hydrogen 
Solutions of alkali hydrates, ammonium hy- 
drate, and alkali carbonates H-Aq also dis- 
solve with evolution of hydrogen (Ruff and 
Wohler, A 104 101 ) 

Sihcoiodoform, HS1I3 

Decomp by H 2 O Sol m CS 2 (Friedel, 
A 149 96 ) 

Miscible with CeHff and CS 2 (Ruff, B 
1908, 41 3739 ) 

Sihcomethane, S1H4 
See Silicon hydride 

Sihcomethyl chlonde, SiHsCl 

Decomp by H 2 O and by alkalies (Besson 
and Fournier, C R 1909, 148 556 ) 

Sihcomethylene chlonde, S1H2CI2 

Decorap by H 2 O and by alkalies (Besson 
and Fournier, C R 1909, 148 556 ) 

Sihcomolyhdic acid, S1O2, 12Mo03-h 
26H2O 

Very easily sol in H 2 O and dil acids 
(Parmentier, C R 94 213 ) 


Forms a solution with a little ether, which 
separates mto two layers by addition of H 2 O 
or more ether (Parmentier, C R 104 686 ) 
(Copaux, Bull Soc Mm 1906, 29 79 ) 
+ 32 H 2 O Decomp by alkali (Asch, Z 
anorg 1901, 28 293 ) 

+ 33 H 2 O (Copaux, Bull Soc Mm 1906, 
29 79) 

Aluminum siheomolybdate, 2AI2O3, 3(Si02, 
12Mo08)+93H20 
(Copaux, A ch 1906, (8) 7 118 ) 

Altmunum sodium siheomolybdate, 4(Na20, 
AI 2 O 8 , 2 S 1 O 2 ), Na 2 Mo 04 -|- 7 H 20 
Sol m HCl-fAq (Thugutt, Z anorg 
1892, 2 87 ) 

Ammomum siheomolybdate 
Sol in H 2 O (Parmentier, C R 94 213 ) 

Baniim siheomolybdate, 2 BaO, S 1 O 2 , I 2 M 0 O 3 

+I 6 H 2 O 

(Copaux, A ch 1906, ( 8 ) 7 118 ) 

+ 22 H 2 O Sol m 4 pts H 2 O (Copaux, 
BuU Soc Min 1906, 29 80 ) 

-I- 24 H 2 O Efflorescent Very sol m H 2 O 
(Asch, Z anorg 1901, 28 282 ) 

+ 29 H 2 O Efflorescent (Copaux, A ch 
1906, (8) 7 118 ) 

Cadmium siheomolybdate, 2CdO, S 1 O 2 , 
I 2 M 0 O 8 + 22 H 2 O 

Very unusually sol in H 2 O (Copaux, A 
ch 1906, ( 8 ) 7 140 ) 

Csesium siheomolybdate 
SI sol m H 2 O, insol m silicomolybdic 
acid+Aq 

Calcium silicomolybdate, 2CaO, S 1 O 2 , 
I 2 M 0 O 3 + 24 H 2 O 

Efflorescent Very sol in H 2 O (Asch, 
Z anorg 1901, 28 282 ) 

-f-26H20 (Copaux, A ch 1906, (8) 7 118 ) 
4'31H20 (Copaux ) 

Chromium siheomolybdate, 2 Cr 20<5 l(Si 02 , 
12Mo03)+93H20 
(Copaux ) 

Cupric silicomolybdate, 2Cu(), SiO , 12 Mo 03 
+ 3 IH 2 O 

Very sol in H 2 O (Copaux ) 

Lithium silicomolybdate, 2 L 12 C), biO , I 2 M 0 O 3 
+ 29 H 2 O 

Very sol in H 2 O (Copaux ) 

Magnesium silicomolybdate, 2MgO, biO^, 
I 2 M 0 OS+ 3 OH 2 O 
(Asch, Z anorg 1901, 28 282 ) 

+ 3 IH 2 O Very efflorescent and sol in 
H 2 O (Copaux ) 



SILICON BROMOSIJLPHIDE 
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Potassium icomolybdate, 2 K 2 O, S 1 O 2 , 
I2M0O I-I6H2O 

EtSoresce Very sol m H2O (Asch, Z 
anorg 1901 >8 282 ) 

1 5K2O, £ I2M0O34-I4H2O (Asch) 

Sol in H with decomp (Copaux ) 

Potassium silver silicomolybdate, K 2 O, 
SAgaO, 2 (Si02, 12Mo08)+14H20, 
-{-2211 } “(“ 3 OII 2 O 

Sol in H ) with decomp Sol unchanged 
m dll mot r liquor (Copaux, Bull Soc 
Mm 1907 , ) 293 ) 

Rubidium * icomolybdate 
SI sol in I2O 

Silver silic nclybdate, 1 5Ag20, S 1 O 2 , 
I2M0C H-llHsO 
Sol in cc I H 2 O (Asch. ) 

2 Ag 20 , S )2, I2M0O3-I-I2H2O Decomp 
by boiling ] 0 Sol m NH40H"1-Aq 
4 Ag 20 , S >2, I2M0O3+I5H2O (Asch) 

Sodium SI omolybdate, 2 Na 20 , S 1 O 2 , 
12 Mo( +14H2O 
(Copaux 

2 Na 20 , i 32 , I2M0OS+2IH2O Very so] 
m H2O E [orescent (Asch ) 

+ 22 H 2 O (Copaux ) 

ISNasO 31O2, I2M0O3+I7H2O (Asch) 
SNaaO, S1O2, 12 MoO 3 )+ 17 H 20 (Co- 
paux ) 

Strontium dicomolybdate, 2SrO, S1O2, 
12 Mo< +26H2O 
(Copaux 


Aq Gaseous HF readily attacks crjst Si 
(Newth, C N 1896, 72 287 ) 

Si cr^t from Ag is incompletely sol m 
HP According to the temp to which the 
Ag Si mixture has been heated, th e fol lowing 
percentages of Si are dissolved m HP 970®, 
58 02%, 1150°, 27 66 %, 1250®, 19%, 1470®, 
16% (Moissan and Siemens, C R 1904, 
138 657, 1300 ) 

Insol m hqmd NH 3 (Gore, Am Ch J 
1898, 20 830 ) 


Sihcon amide, Si(NH 2)4 
Unstable, decomp by H 2 O and partially 
decomp by HNO3, sol m most orgamc sol- 
vents (Lengfeld, Am Ch J 1899, 21 531 ) 
Decomp by H2O, msol m liquid NH* 
(Vigouroux, C R 1903, 136 1670 ) 

Silicon inboride, S 1 B 3 
Slowly attacked by HNO3 Decomp by 
hot cone H2SO4 or fused KOH (Moissan, 
C R 1900, 131 142 ) 

Silicon liercabonde, SiBe 
Readily attacked b\ HNO3 Slowly de- 
comp by hot cone H2SO4 Not attacked by 
fused KOH (Moissan, C R 1900, 131 142 ) 

Silicon ^nbromide Si 2 Br 6 
Decomp by KOH+4q (Fnedel and 
Ladenburg, A 203 253 ) 

HSiBrs See Sihcobromoform 

Silicon ^e^robro^ude, SiBr 4 
Rapidly decomp by H 0, decomp m sev- 
eral days by H2SO4 (Fnedel and Ladenburg, 
A 147 362) 


Zme silicoi ^lybdate, 2 ZnO, S 1 O 2 , 12M0O3+ 
3IH2C 

Extreme sol in H 2 O (Copaux) 


Sihcon bromide, SisBrg 

(Besson, C R 1910, 161 1056 ) 
SuBrio (Besson ) 


Silicon, S 

Amorphi s Insol in H 2 O Sol before 
igniting in old HF Insol in other mineral 
acids and uiiegii Sol in cone KOH+Aq 
When am phous Si is igmted, it becomes 
insol in H and KOH-f-Aq 

Amorph is Si is sol in aqua regia and in 
a mixture )f HNO3 and HF (Vigouroux- 
Moissan, i R 1895, 120 367 ) 

Insol 11 liquid CO 2 (Buchner, Z phys 
Ch 1906, I 674) . ^ 

Insol 11 liquid NH 3 (Gore, Am Ch J 

1898 20 { 0) ^ 

(^aphit Sol in HNOs-fHF (Ber- 
zelius, A I 247 ) 

Cry stall e Insol in all acids, except a 
mixture ol IFandHNOa Sol in moderately 
cone KO +Aq even when cold (Deville ) 
Althoug it has been generally unc^rs^^ 
that crys 1 llized Si is not attacked by HF, 
it IS now f ind that this apphes only to HF+ 


D^Slhcon hydrogen pentobrcmide, HSi Br or 
Si Brs m 

Decomp by H 0 (hlahn, Zeit Chem (2) 
5 279 ) 

Silicon tetrahiomide ammonia, SiBr4, 
Decomp by H 0 (La\, Dissert 1910) 

SiBr 4 , 7 NH 3 Decomp by H O ( Besson 
C R no 240 ) 

Silicon bromoiodide, SiIBra 
Decomp by H O Sol in CS (Fiiedel, 
B 2 60) 

SiBr I 2 Asabo\e (F ) 

SiBrl A.S above (F ) 

Silicon bromosulphide, SiSBi 2 
Decomp m moist air Violently decomp 
bv H 2 O Sol in CS and other orgamc sol- 
vents (Blix, B 1903, 36 4218 ) 
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SILICON CARBIDE 


Silicon carbide, SiC 

Very stable, msol m H 2 SO 4 and HNO , 
sol in fused KOH at red heat (Moissan, 
Bull Soc 1894, (3) 11 997 ) 

Cryst modification Insol m acids, sol 
in fused alkalies (Moissan, C R 1893, 117 
427) 

Insol in all acids, sol in molten alkalies 
(Muhlhaeuser, Z anorg 1894, 6 116 ) 

See Sdundum 


Silicon subchlonde, S 1 CI 2 (?) 

Decomp by H 2 O (Troost and Haute- 
feuille, A ch (5) 7 463 ) 

Silicon inchlonde, Si 2 C 6 
Decomp by H 2 O and alkalies (Troost and 
Hautefeuille A ch (5) 7 459 ) 

S1HCI3 See Silicoclilorofonn 

Silicon ieimcblonde, S 1 CI 4 
Decomp by H 2 O and alcohol 

Silicon ociochloride, SisCL 

''Perchlorsilicopropane Decomp byH 20 
(Gattermann, B 1894, 27 1947 ) 


y d6) 

cobutane Decomp 
air (Besson ) 
cohexane ” Decomp 
1909, 148 841 ) 

ouAv^un inchJonde ammonia, S 12 CI 6 , SNHs 
Slowly decomp by H 2 O (Besson, C R 
110 516) 

Silicon tetrachloride ammonia, S 1 CI 4 , 6 NHs 
Decomp by H 2 O (Persoz, A ch 44 319 ) 

Silicon tetrachloride hydrazme, S1CI4, 4 N 2 H 4 
Extremely hygroscopic and quickly de- 
comp by H 2 O (Lay, Dissert 1910 ) 

Silicon chlorobromide, SiCLBr 

Decomp by H 2 O (Friedel and Laden- 
burg, A 146 187 ) 

SiCloBr 2 As above (Friedel and I aden- 
burg ) 

SiBrsCl Decomp by H 2 O (Reynolds, 
Chem Soc 51 590) 

Silicon chlorobromide ammonia, 2 SiCl 3 Br, 
IINH3 

Decomp by H 2 O (Besson, C R 112 788 ) 
SiClaBra, 5 NH 3 As above (B ) 

2SiClBr3, IINH3 As above (B ) 

Silicon chlorohydrosulphide, SiClsSH 

Decomp by H 2 O or alcohol (Pierre, A ch 
(3) 24 286 ) 


Sihccn chloroiodide, S1CI3I 
Decomp byH20 (Besson, C R 112 611) 
S 1 CI 2 I 2 As above (B ) 

S 1 CII 3 As above (B ) 

Silver chloroiodide ammonia, 2 S 1 CI 3 I, llNHs 
(Besson ) 

S 1 CI 2 I 2 , SNHs 

Silicon chloromtride, SisNeCL 
(Schutzenberger, C R 92 1508 ) 

Silicon cMoiosulphide, 81201282 
Decomp violently by H 2 O Sol in CCL 
(Besson, C R 113 1040 ) 

S 1 SCI 2 Violently decomp by H 2 O , sol in 
CS 2 (Bhx, B 1903, 36 4223 ) 

Sihcon difluonde, SiF 2 (?) 

Decomp by H 2 O or NH 40 H+Aq (Troost 
and Hautefeuille, A ch (5) 7 464 ) 

Sihcon tetrafluonde, S 1 F 4 
Abundantly absorbed by H 2 O with decomp 
100 pts H 2 O absorb 140 6 pts S 1 F 4 in 24 
hours (Berzehus), 124 1 pts S 1 F 4 m 24 hours 
(Davy) 

Absorbed abundantly by HNOs+Aq 
(Kuhlmann, A 39 319 ) 

Absorbed abundantly by alcohol, without 
separation of silicic acid, if the alcohol con- 
tains less than 8% of water 
Sol m cone HF+Aq Absorbed by ether 
SI sol m naptha, and oil of turpentine 

Sdicon hydrogen fluonde, H 2 SiI c 
See Fluosilicic acid 

Sihcon fluonde with MF 
See Fluosilicate, M 

Sihcon fluonde ammoma, Sip 4 , 2NRi 
Decomp by H 2 O (Davy ) 

Silicon hydnde, S 1 H 4 

Insol in H 2 O Decomp by KOlI+Aq 
Not changed by NH 40 H-j-Aq, H 2 S 04 +Aq, 
or HCl+Aq 

S 12 H 2 Silicoacetylcne ” 

Sol m 20% NaOH+Aq with evolution 
of H (Bradlev, C N 1900, 82 140 ) 

S 12 H 6 “Silicoethane ’’ (Lcbcau, C 11 
1909, 148 44) 

SI sol in H 2 O Best solvent is ethyl 
orthosilicate (Moissan, Bull Soc 1903, 
(2) 29 443 ) 

Sihcon mtrogen hydnde, SiHN 
Decomp by H 2 O and NaOH (Ruff, B 
1905,38 2241 ) 



SILICON OXIDE 


813 


Silicon hyd 
See Sihc 
S12H2O4 
S12H2O3 
S14H4O3 

Silicon unK 
Decomp 
1903, 136 

Slllcond^lm 
Decomp 
heat (Bh 

Silicon mu 

Rather 1 
4225) 

Silicon d^li 
Insol 1] 
(Friedel ai 

Sihcon tni 
Decomp 
100 pts 
26 pts S 12 
Bull Soc 
HS1I3 

Silicon iet 
Decomi 
ether 
1 pt C 
(Friedel, J 

Silicon m 

Partiall 
H2SO4 
Not att 
tion of H] 
Partial! 
Aq fWe 
S12N3 
cone H 2 ^^ 
Not at 
ception o 1 
Paitial] 
Aq fWc 

feijN 4 
Partial 
H2b04 
Not at 
tion ol H 
P II ti il 
Aq (\\( 

Silicon n 

^^Silic i 
Sol ir 
(bchutzei 
Decom 
and muc 
HF+Aq 
by cone 


xide, S 1 O 2 , a;H20 
acid 

See Sihcooxahc acid 
See Sihcofomuc anhydride 
See Silicone 

, (Si(NH)2 

by H 2 O (Vigouroux, C R 
371) 

e, Si(NH)2 

Dy H 2 O with evolution of much 
B 1903, 36 4224 ) 

hydrochloride, Si(NH 2 ) 2 , 2HC1 
able m air (Blix, B 1903, 36 

ide, S 1 I 2 

CS 2 , CHCI 3 , CeHe, and S 1 CI 4 
Ladenburg, A 203 247 ) 

hde, S 12 I 6 

with H 2 O even at 0° 

I 5 S 2 dissolve 19 pts S 12 I 6 at 19°, 
at 27° (Friedel and Ladenburg, 
3) 12 92 ) 
ee Silicoiodofonn 

iodide, S 1 I 4 
by H 2 O Acts on alcohol and 

2 dissolves 2 2 pts S 1 I 4 at 27 ‘ 
149 96) 

de, biN 

decomp by boiling with cone 

ked by dll acids with the excep- 
Dccomp by HI 
decomp by boiling with alkalies -h 
3, Z anorg 1910, 66 89 ) 

^artially decomp by boiling with 
4 

eked by dll acids with the e\- 
II Decomp by HI 
dccomp by boiling with alkalies + 
s, Z inoig 1910, 66 89 ) 

Vot ittackcd by H 2 O 
decomp by boiling with cone 

eked by dll icids with the excep- 
Decom]) by Hk 
d( com]) by boiling with alkalies+ 
s, / inoig 1910, 66 89 ) 

imide, Si NJI 

) j 

Hk, ind 1 ipidly in IvOH+Ao 
>erg(i, C II 92 1508 ) 
by cold, more lapidly by hot H 2 O 
more rapidly by alkalies Sol in 
Not attacked by HNO3 Decomp 
i 2 S 04 (Lay, Dissert 1910 ) 


Not decomposed by H 2 O 
Sol in hot alkahes+4q with decomp 
(Bhx, B 1903, 36 4227 ) 

Sihcon suboxide, Sis02 
(Homgschmid, M 1909, 30 509 ) 

Sihcon monoxide, SiO 
Much less easily sol m HF+Aq but more 
easily sol m alkahes+Aq than S 1 O 2 (Potter, 
C C 1907, II 1952 ) 

Silicon d^oxlde, S 1 O 2 
See also Silicic acid 

(a) CtystaWine Mm Quartz, Tndymiie 
Insol m H 2 O, and acids, except HF 
SI sol in boihng K COs+Aq, and KOH + 
Aq, see below 

Insol m cold KOH+Aq, extremely slowly 
sol m boilmg KOH + Aq ( Fuchs ) 

Sol in HF with formation of SiFi and H O 
Insol m sugar +Aq, contrary to assertion 
of Verdeil and Rissler (Petzholdt, J pr 
60 368) 

(5) AmorphoiLs Mm Opal, etc 
Insol m H 2 O, and acids except HF 
100 pts H 0 contammg CO dissohe 
0 078 pt amorphous S 1 O 2 (Maschke), 0 0136 
pt (Struckmann) 

100 pts cold HCl+Aq of 1 088 sp gr dis- 
solve 0 017 pt SiO (Struckmann) 100 
pts HCl+Aq of 1 115 sp gr dissohe m the 
cold 0 009 pt SiO , and 0 018 pt on boiling 
100 pts NH 40 H + 4.q (containing lO^c hHs) 
dissolve 0 017 pt quartz and 0 38 pt ignited 
S 1 O 2 (Pribram, Z anal 6 119) 

Sol in boilmg K CO3 or NaCOs+A^q, 
separating out on cooling as a gelatinous 
mass (Pfaff, Schw J 29 383 ) The differ- 
ent forms of SiO ha\e different degiees of 
solubility in K 2 C 03 +A.q Lmgmted amor- 
phous SiO from SiP 4 dibboh Cb mobt readih , 
then come opal, ignited amoiphoub 8mO , 
fused SiO , and tiuhniite, quaitz powdci is 
the most difhculth boluble tRobe ) \ 

similar behaxioui ib bhown to F()H+\q 
Opal IS much moie bol in KOH+\q than 
quaitz, and lijalite ib the leibt bol ol the 
vaiicties of opal (Fuchs ) 

Opal lb ea&iK bol m KOH + A.q cmii dtei 
ignition (Schaffgotbch, Pogg 68 147 ) 
Rammelbbeig (Pogg 112 177j mule the 
following (xpeiimtntb on the bolubilit\ of 
SiO in KOH+ Vq The KOH+ \q u^'t d con- 
tained 1 pt KOH to o ])ts 11 O 1 ])t of 
the powdeitd mmeial w as boiled h dl in houi 
m a silvei dish with such in imount of the 
KOH+\q that 20 ptb KOH wdc probent 
7 75% of milk} wlntc quaitz w ib dibsohed 
b} repeitmg the abo\e pioccbb thiee time'? 

12 8-15% of gia} hoinbtone w ib dibSohed 
by twice boiling, 2 43% oi modtiiteh fineh 
powdered agate of 2 661 sp gi w ib diSboh ed 
by once boilmg, 9 7% of unignited h\ ilite 
remained undibbolved after thiice boiling, 
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21 % of Ignited hyalite remained undissolved 
after thrice boiling, 7 21% of semi-opal of 
2 101 sp gr remained undissolved after 
thrice boihng, 18 5-19 2% of impure semi- 
opal of 2 101 sp gr remained undissolved 
after thrice boihng, 79 9% of chalcedony of 
2 624 sp gr remained undissolved ^ter 
thnce boilmg, 6 12% of chalcedbny of 2 567 
sp gr remained undissolved after fourth 
boilmg, 14 4% chrysophrase of 2 623 sp 
gr remamed undissolv^ after once boihng, 
49 41% of chrysophrase of 2 635 sp gr re- 
main^ undissolved after thnce boihng, 
6 62% of flmt of 2 606 sp gr remained un- 
dissolved after twice boilmg, 38 1% of fire- 
opal of 2 625 sp gr remained imdissolved 
after fourth boilmg, 26 6% of fire-opal of 
2 625 sp gr remained undissolved after 
fifth boilmg 

Insol m hqmd CO 2 (Buchner, Z phys 

Ch 1906, 64 674) 

Insol m acetone (Naumann, B 1904, 
37 4329) 

The solubihty of crystals of quartz on 
different faces m HF has been determined 
by Lebrun (Belg Acad Bull 1913, 953 ) 

Sihcon thorium oxide 
See Silicate, thonum 

Sihcon zircomum oxide 
See Sihcate, zirconiimi 

Sihcon oxychlonde, Si20Cl6 

Decomp by H2O and alcohol Miscible 
with CS2, SiCL, CCI4, CHCL, or ether 
(Friedel and Ladenburg, A 147 355 ) 
SI4O3CI10, SI4O4CI8, Sl80iuCll2, (Sl203Cl2)n 
S14O7CI2 Sol m above oxychlorides 
(Trooot and HautefeuiUe, Bull Soc (2) 36 
360 ) 

OTT 

Silicon ox 3 rfluorhydnn, SioOap^ 

(Landolt, A Suppl 4 27 ) 

Sihcon selemde, SiSe 2 

Decomp by H 2 O or KOH -fAq (Sabatier, 
C R 113 132) 

Sihcon sulphide, S 1 S 2 
Sol m H 2 O with decomp Acts on alcohol 
or ether m the cold (Fremy, A ch (3) 38 
314) 

SiS Decomp by H 2 O, easily sol m dil 
alkalies (Schutzenberger, Bull Soc (2) 38 
56) 

Sihcon sulphod^amlde, SiS(NH 2)2 
Slowly decomp m the air Insol m cold 
hqmd NH3 (Blix, B 1903, 36 4219 ) 

Sihcon sulphobromide 
See Silicon bromosulphide 


Silicon sulphochlonde 
Soe Sihcon chlorosulphide 

Sihcon sulphourea, SiS(NH 2)2 
Slowly decomp m air 
Decomp by H 2 O 

Insol m cold hqmd NHs (Blix, B 1903, 
36 4219) 

Sihcone, S14H4O8 

Insol m H 2 O, but gives off hydrogen when 
warmed therewith Not attacked by chlorine 
or mtric or sulphuric acids even on heatmg, 
but is gradually sol m HF Decomp by 
alkahes, even by the most dil NH 40 H-+-Aq, 
with greatest violence and evolution of heat 
and hydrogen gas Insol in alcohol, S 1 CI 4 , 
PCls, or CS 2 (Wohler. A 127 257 ) 

H 3 S 18 O 2 Decomp by H 2 O and by dil 
acids Violently decomp by fuming HNOs 
Not attacked by cone H2SO4 Very slowly 
decomp by cone HCl, rapidly by alkahes -f 
Aq and by pyridme (Homgschmid, M 
1909,30 509) 

Insol m H 2 O, alcohol SiCL, PCls, and 
CS 2 Not attacked by acids except HF 
(Donath and Liesner, C C 1909, II 1707 ) 
Hi2Siio 08 Scarcely attacked by acids, 
but easily decomp by hot H 2 O, NaOH + Aq 
etc but not by NH 40 H- 1 -Aq (Kolb, Z 
anorg 1909, 64, 353 ) 

HioSiioOs (Kolb ) 

HsSisOis AsHisSiioOs (Kolb) 

Sihcowsoxahc acid, Si(OH) 2 (SiO OH ) 2 
Insol m cold H 2 O, deedmp by hot H 2 O 
(Gattermann, B 1899, 32 1116 ) 

Sihcooxahc acid, Si2H204^Si202(0H)2 
Decomp by bases with evolution of hydro- 
gen Takes up HNO 3 to form compound, 
but not HCl or H2SO4 (Troost and Haute- 
feuille, A ch (5) 7 463 ) 

Sihcophosphonc acid, S1O2, P2O5 
Slowly decomp by H 0 Unchanged by 
alcohol Exists also m two modific itions 
which are not attacked by H 2 O (Haiite- 
femlle and Margo ttet, C R 99 789 ) 

S 1 O 2 , 2P 05 -f 4 H 20 Decomp by moist 
air Sol in H 2 O at 0°, but decomp by warm- 
ing to ordinary temp (HautefeuiUe and 
Margo ttet, C R 104 56 ) 

Calcium silicopbosphate 
See Phosphate silicate, calcium 

Sihcostannic acid 

Calcium silicostannate, Ca(Si,Sn )03 
Not attacked by acids, KHSO 4 , or alkalies 
-|-Aq (Bourgeois, Bull Soc ( 2 ) 47 297 ) 
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Sihcocieat ttgstic acid, H8W10S1O36+ 

3H2O ffiaO, S1O2, IOWO3+3H2O 
Sometirc 3 sol in H2O, but usually sep- 
arates out latinous silica (Marignac, A 
ch ( 4 ) 3 £ ) 

See also >ilicodt£oc^tungstic acid 

Ammomui silicodeatungstate, 

(NH. 5Y10S1OS6+8H2O 
Sol in 0 pts H2O at 18 ° Very sol in 
hot H2O (Marignac, A ch ( 4 ) 3 5 ^ ) 
(NH4)6l W’ioSi 036 + 9 H 20 (Mangnac) 

Ammoniiu potassium , 

(NH4 K4HS1W10OS6+I5H2O 
(Mangi c ) 

Banum — Ba4SiWio036+22H20 

Precipit be Insol m H2O (Marignac ) 

Potassiun , K8SiWio086+17H20 

Sol in lO (Marignac ) 

K4H4S1 10OS6+8H2O Sol m H2O 
(Mai nac ) 

Potassiun silicotungstate (?), 

KsSi n 039 + 14 H 20 
K4H4S1 ^iO 39+10H2O (Marignac) 

Silver -T , AgsWiflSiOae+SHaO 

Not ap [•eciably sol m cold H2O (Marig- 
nac, Ac ( 4 ) 3 65 ) 

Silicotui Stic acid or Sihcoduodeci- 
tun, tic acid, H8S1W12O42 
(H4S1V 0O40, according to Copaux (Bull 
Soc 190 ^ ( 4 ) 3 101 ) 

-f 20 H > Sol in H2O, very sol in alcohol, 
behaves ith ether as the acid with 22H2O 
(Marign , A ch ( 4 ) 3 10 ) 

+ 22 H ) Solubility as acid with 29H2O 
100 pt deliquesce with 13 pts ethei To 
this mixt re 20-25 pts of ether can be added, 
but a fu] icr quantity no longer mixes with, 
but float above the mixture Ethereal solu- 
tion IS m cible with H2O Ether is taken up 
by a sat ated aqueous solution with evolu 
tion of at, until the volume has become 
doubled, nore ether floats on the mixture 
By warn ng the latter a liquid separates out 
which fc ns a laye. r between the two original 
layers leoholie solution of the acid mixes 
with an qual vol of ether, but on adding 
more etl r a cone ethei eal solution separates 
as a syr ly layei (Marignac, A ch ( 4 ) 3 
3 10 ) 

+ 29 b 3 Efflorescent Sol mH20 Sat- 
urated ' ution at 18 ° contains 1 pt crystal- 
lissed aci to 0 104 pt H2O, and has 2 843 sp 
gr M< s in crystal H2O Easily sol m 
absolut€ alcohol and anhydrous ether 
+xB. > (Drechsel, B 1887 , 20 1452 ) 


Aluminum sihcotimgstate, Al4Hi2(SiWi2042)3 
+75H2O 

Not deliquescent, very sol m H2O 
(Marignac) 

Al4(SiWi204o) 8 +6OH2O ( Wyrouboff 

Chem Soc 1897, 72 , (2) 174 ) 

-h87H20 (Wyrouboff ) 

^93H20 Very efSorescent (Wyrouboff ) 

Aluminum ammomum , 

Al4(NH4)l8(SlWi2043)3+75H20 
Sol m H2O (Marignac ) 

Ammomum basic, (NH4)4SiWi204o 

4NH4OH+14H2O 

(Wyrouboff, Chem Soc 1897, 72 (2) 174 ) 

Ammomum , (NH4)8SiWi2042+16H20 

Very sol in hot H2O (Marignac, A ch 
(4)3 17) 

(NH4)4H4SiW 12O42 +6H2O Less soluble m 
H2O than the preceelmg salt (Marignac ) 
(NH4)4 SiWi 2O40+8H2O (Wyrouboff, 
Chem Soc 1897, 72 (2) 174 ) 

Banum , Ba2H4SiWi20^2+14H20 

I Sol in H2O 

-i-22H20 Gradually efflorescent (Marig- 
nac ) 

Sol m cold H20, 1 0 7 pts (Copaux, Bull 
Soc Mm 1906, 29 80 ) 

Sol in 4 pts cold H2O (Wyrouboff, Bull 
Soc Min 1896, 19 278 ) 
Ba4SiWi2042+27H20 Nearly msol in 
cold, si sol in hot H2O (Marignac ) 
Ba2SiWi204o+16H20 (Wyrouboff ) 

Banum potassium -, Ba2K2SiWi204o+ 

I7H2O 

(Wyrouboff, Chem Soc 1897, 72 (2) 176 ) 

Barium sodium , NadBa3SiWi20 2 + 

28H2O 

H2O giadually dissolves out sodium silico- 
tungstate 

Cadmium , Cd2SiWi204o+23H20, and 

-I-27HO 
(Wyrouboff ) 

4CdO, KbiOo, 12W03)+4H20 (Wyiou- 
boff ) 

Caesium , CS8S1W12O42 

100 pts H2O dissolve only 0 005 pt at 20°, 
0 52 pt at 100° 

Completely msol m alcohol, and HCl+Aq 
Somewhat sol m dil NH40H+Aq (Godef- 
froy, B 9 1363 ) 

Cadmium hydrogen , 2Cd2SiWi2O40, 

H4S1W12O.0+42H2O 
(Wyrouboff ) 
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Calciiim sihcotungstate, Ca 2 H 4 SiWi 2042 + 
2OH2O 

Not deliquescent Extremely easily sol 
m H2O (Mangnac ) 

Ca 2 SiWi 204 oH- 18 , 24 and 27H2O (Wyrou- 
boff ) 

Calcium sihcotungstate nitrate, Ca2SiWi204o, 
Ca(N03)2+15H20 
(Wyroubo-ff ) 

Cerous , Ce 2 SiWi 2 O 40 + 27 H 2 O 

('W3n:ouboff ) 

Ce2Si W 12O40, CeH2SiW 120^*0 d* 34H2O 
('Wyrouboff ) 

Chromium , Cr 4 (SiWi 204 o) 3 H- 60 , 87 and 

93H2O 
(Wyrouboff ) 

Cupnc , CU2S1W13O40+I8 , 27 and 29 H 20 

Very efflorescent (Wyrouboff ) 

Did3rmium , Di2SiWi204o+26 and27H20 

(Wyrouboff ) 

D12S1W12O.0, D1H2S1W12O40+34H2O 
(Wyrouboff ) 

Gallium , Ga4(SiWi204o)3+60, 87 , and 


, Gl4(SiWio04o)3+45, 87 and 

v, VV viuUDOff ) 

Indium , InaOg, H2O, 2 (Si 02 , 12W03) + 

4OH2O 
(Wyrouboff ) 

2In203, 3 (Si 02 , 12 W 03)+63 and 93H2O 
(Wyrouboff ) 

Iron (feme) , Fe 4 (SiWi 204 o) 3 -l -60 and 

93H2O 
(Wyrouboff ) 

Lanthanum , La 2 SiWi 204 oH- 27 H 20 

Efflorescent (Wyrouboff ) 

LasSiWiaO^o LaH 2 SiWi 2 O 40 + 34 H 2 O 
(Wyrouboff ) 

Lead , basic, Pb2SiWi204o, 2 PbO+ 20 H 2 O 

SI sol in H2O (Wyrouboff ) 

Lead , Pb 2 SiWi 2 O 40+21 H2O 

Sol inH 20 (Wyrouboff) 

Lithium , L12O, S1O2, 12W03-i"14 and 

24H2O 
(Wyrouboff ) 

Magnesium , Mg2H4SiWi2042 4 - 16 H 20 

Stable on the air (Marignac ) 


Mercurous sihcotungstate, basic, 
Hg4SiWi2O40, 2Hg20-j-5H20 
Insol mH20 Insol indil HNOs Slowly 
sol m cone warm HNO3 (Wyrouboff ) 

Mercurous , Hg8SiWi2042 

Insol inH20 Scarcely so] mdil HNO3+ 
Aq (Marignac, A ch (4) 3 43 ) 

Mercunc , Hg2SiWi204oH-15H20 

Very sol in H2O Solution decomp on 
boilmg (Wyrouboff ) 

Potassium , basic, K4SiWi204o, 4K;0H4- 

I2H2O 

1 pt IS sol m 10 pts H2O at 18° (Wyrou- 
boff ) 

Potassium , K8SiWi2042-f-14H20 

Sol in 10 pts H2O at 18°, and less than 
3 pts at 100° (Marignac ) 

+2OH2O Much less sol in cold than hot 
H2O Extremely sol in hot H2O More sol 
than above comp (Mangnac ) 
K4HiSiWi2042+7H20 Solubility as pre- 
ceding salt 

K4H4S1W12O42+I6H2O Sol in 3 pts H2O 
at 20° 

K0Hi9(SiWi 2O 12)2+251120 Decomp by 
dissolvmg m H2O (Marignac ) 

K4S1W12O 0+6 and I5H2O (V yrouboff ) 
K4 SiWi 2O40 , E:2H2SiWi204o + 29H 0 
(W3a*ouboff ) 

Rubidium , Rb8feiWi2042 

Sol in 145-150 pts H2O at 20° and m 19-20 
pts at 100° Insol in alcohol, difficultly sol 
in acidified, but extremely easily m ammoma- 
cal H2O (Godeffroy, B 9 1^63) 
Rb2H2SiWi2O40+5H2O ( W> loiiboff ) 
Rb4SiWi204o, Rb2H2SiWio04o+22H O 
(Wyrouboff ) 

Silver , Ag4H4SiWi2042+7H () 

Very si sol m H2O, sol in dil HISO3 + 
Aq (Marignac ) 

SI sol in H2O (Wyrouboff ) 

Sodium , basic, N i4SA\ u( >40 4\ lOPI + 

5H2O 

(Wyiouboff ) 

Sodium , NasbiW 1 O4 +7H ( ) 

Ihe saturated solution at 19° contains 0 21 
pt H2O to 1 pt of the salt dried it 1 00°, and 
has sp gr =3 05 Muignic 

Na4H4SiWi2042 + llH20 btable on an 
+I8H2O Efflorescent (Marignac ) 
Na2H6SiWi2042 + 14H20 Decomp by dis- 
solving in H2O (Marignac ) 

Na4SiW 12640+14, 16 and 2OH2O (Wyrou- 
boff ) 
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Sodium sil jtmigstate mtrate, 

3Na4l: 3 iWi 2042, 4NaN03+39H20 
Slightly hquescent (Mangnac ) 

Strontium , Sr2SiWi204o+16, 17, 23 and 

27 H 2 C 

(Wyroul ff ) 

Thallium - — , Tl2EC2SiWi2O40~f“9Il2O 
(Wyroul ff ) 

Thonum - — , basic 
Insol in £20 (Wyrouboff ) 

Thonum - - , Th2SiWi2O40+27H2O 
Very sol in H 2 O (Wyrouboff ) 

Th 2 SiW D 40 , 2H4SiWio 040“1”45H20 
(Wyroubo ) 

Uranium - — 

Thirteer lalts are described by Wyrouboff 
Uranyl — 

Seven s£ s are descnbed by Wyrouboff 

Zinc , in2SiWi204oH-18, 27 and 29 H 2 O 

(Wyrou )ff) 

Sihcovan iiomolybdic acid 

Ammomm silicovanadiomolybdate, 

3(NU[ 2 O, S 1 O 2 , V 2 O 6 , 9 M 0 O 3 + 2 OH 2 O 
Sp gr c 3at solution contaimng 0 32016 g 
salt in 1 c n at 18° = 1 21322 (Friedheim, 
B 1900,3 1624) 

3(NH4) , S 1 O 2 , V 2 O 6 , IOM 0 O 3 + 2 IH 2 O 

Sp gr of it solution containing 0 35026 g 
of salt m ccm at 18° = 1 25275 (Fried- 
heim ) 

Z(NKi) V 2 O 6 , S 1 O 2 , IIM 0 O 3 + 27 H 2 O 
Sp gr of it solution containing 0 38086 g 
salt in 1 c Q at 18° = 1 29266 ('Friedheim ) 
3(NH4) V 2 O 6 , S 1 O 2 , I 5 M 0 O 3 + 24 H 2 O 

Sp gr of it solution containing 0 48997 g 
salt in 1 c n at 18° = 1 43761 (Friedheim ) 

Ammomu] potassium , (NH 4 ) 20 , 2 K 2 O, 

SiO , 2 O 6 , 9 M 0 O 3 + 2 OH 2 O 
Sp gr sat solution containing 0 24021 
g salt in ccm at 18° = 1 17031 (Fried- 
heim ) 

(NH4)2( 2 K 2 O, S 1 O 2 , V 2 O 6 , IOM 0 O 3 + 
2 IH 2 O ) gr of sat soluUon contain- 

ing 0 2591 g salt in 1 ccm at 18° = 1 19184 
('Friedheii ) 

(NH4)2( 2 K 2 O, S 1 O 2 , V 2 O 6 , IIM 0 O 3 + 
I 2 H 2 O 1 gr of sat solution contain- 

ing 0 2791 g salt in 1 ccm at 18° = 1 21378 
(Friedheii ) 

Ammomu zmc , 4 (NH 4 ) 20 , 2 ZnO, 

2SiO 3 V 2 O 6 , I 8 M 0 O 3 + I 5 H 2 O 
SI sol H 2 O (Blum, Dissert 1904 ) ' 


Silicoyanadiottmgstic acid 

Ammomum sihcovanadiotungstate, 3 (NH 4 ) 2 O, 
S 1 O 2 , V 2 O 6 , 9 WO 3 + 24 H 2 O 
Can be cryst from H 2 O (Fnedheun, B 
1902, 36 3244 ) 

(NH 4 ) 6 SiV 2 Wio 04 o 4 " 21 H 20 1 cc of sat 

solution m H 2 O at 17 5° contains 0 6652 g 
of the hydrated salt Sp gr of this solution = 
1 4505 Decomp by cone acid and alkah 
(Friedheim ) 

Ammomum barium potassium , 

(N H 4 ) 2 K 2 BaSiV 2 ^ 10 O 40 “1“26B[20 
SI sol m H 2 O Decomp by cone acids 
and alkalies (Fnedheun ) 

Ammomum potassium 

(NH4)K6SiV2Wio 040+23H20 
1 ccm of sat solution at 17 5° contains 
0 5072 g of the salt Sp gr of the solution 
at 20° == 1 3462 Can be cryst from H 2 O 
Decomp by cone acids and alkalies (Fned- 
heim ) 

Barium , Ba3SiV2Wio04o+28H20 

1 ccm of the sat solution m H 2 O at 17 5° 
contains 0 0384 g of the salt Sp gr of the 
solution = 1 0307 Decomp by cone acids 
and alkalies (Friedheim, B 1902, 36 3245 ) 
6BaO, 2 S 1 O 2 , 3 V 2 O 6 , I 8 WO 8 + 5 OH 2 O 
SI sol in H 2 O (Fnedheun ) 

7BaO, 2 S 1 O 2 , 3 V 2 O 6 , I 8 WO 3 + 83 H 2 O 

SI sol in H 2 O (Friedheim ) 

Potassium , K 6 S 1 V 2 W 10 O 40 + 22 H 2 O 

Sol in H 2 O Can be cryst from H 2 O 
without decomp Decomp by cone acids 
and alkalies (Fnedheun ) 

6 K 2 O, 2 S 1 O 2 , 3 V 2 O 6 , I 8 WO 3 + 3 IH 2 O Sol 
in H 2 O (Friedheim ) 

7 K 2 O, 2 S 1 O 2 , 3 V 2 O 6 , I 8 WO 3 + 42 H 2 O bol 
m H 2 O (Friedheim ) 

Sodium , Na6SiV2Wio04o+29H20 

Very sol m H 2 O Decomp by cone acids 
and alkalies (Friedheim) 

Silundum, SixCy 

Not attacked by hot Cl or cone acids 
(Ambcrg, Z 1 loktrochem 1909, 16 725 ) 

Silver, Ag 

Not attacked by H 2 O Absolutely insol in 
HCl or HC HsOa+Aq (Lea, Sill Am J 
144 444 ) Easily sol in HNO 3 + Aq on warm- 
ing, if not too cone Only a minute trace is 
dissolved in an hour by cold dil HNOa-hAq (1 
pt HNOs+Aq of sp gr 1 40 10 pts H 2 O) 
(Jjca ) Sol in hot cone H 2 SO 4 with evolution 
ofSOa SI sol indil H 2 S 04 +Aq(l 4), but 
with more dil H 2 S 04 +Aq the different forms 
of Ag behave differently (Lea ) 

Sol in HI+Aq at ordinary temperature 
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Sol m KI+Aq with access of air Sol m hot 
KCN +Aq (Chnstomanos, Z anal 7 301 ) 
Sol in chromic, iodic, chloric and bromic 
acids Dll H 2 S 0 ^ alone is incapable of dis- 
solving finely divided Ag, and the seemmg 
solvent action is due to the oxygen of the air, 
oxygen dissolved in the acid, or derived from 
some external source (Hendrixson, J Am 
Chem Soc 1903,26 637) 

Boihng H 2 SO 4 dissolves pure Ag only when 
concentration equals 60° B More dil acid 
dissolves only the impure metal (Pannam, 
Gazz ch It 1909, 39 ( 2 ) 234 ) 

Slowly decomp mto AgCl by alJkah chlor- 
ides +Aq, also by CuCL, etc +Aq 
Somewhat sol m NH 40 H+Aq m presence 
of O (Le^ Sill Am J 144 444 ) 

Sol m lLMn 04 -f'dil H 2 S 04 +Aq (Fried- 
heim, B 20 2554 ) 

Sol m Fe 2 (S 04 ) 3 +Aq, especially on heat- 
mg, but completdy msol in FeS 04 H-Aq 
(Vogel ) 

Insol m hquid NHa ('Gore, Am Ch J 
1898,20 829) 

AUotropic forms — (a) Very sol m H 2 O 
Solution IS pptd by saline solutions or almost 
any neutral substance Alkah sidphates, 
mtrates, and citrates ppt it in a sol form, 
whdeMgS 04 , CUSO 4 ; FeSO,, NiSOi, K 2 Cr 207 , 
K4Fe(CN)6, Ba('N'0852, and even AgNOs+Aq 

E pt it m an msol form, which, however, may 
e made sol agam by treatment with many 
substances, as Na 2 B 407 , K 2 SO 4 , or Na 2 S 04 -i- 
Aq NaNOa-f-Aq ppts the Ag from its solu- 
tion m a perfectly msol form 

(^) The ppt from aqueous solution by 
salts IS sol m NH 40 H+Aa (Lea, Sill Am 
J 137 476 ) 

Many other allotropic forms exist (Lea ) 
Pure coUoidal silver is also sol in alcohol 
Schneider, B 26 1164 ) 

Entirely sol m H2O, even when dry 
(Schneider, Z anorg 1894, 7 339 ) 


Sliver acetykde, Ag2C2 

Sol m KCN+Aq with evolution of C 2 H 2 
Decomp by HCl+Aq (Arth, C R 1897, 
124 1535) 


Silver amide, AgNH 2 

Ppt , sol m ammomum salts H-Aq and m 
excess of potassium amide Sol in liquid 
NHs Insol in Ag salts +Aq (Frankhn, 
J Am Chem Soc 1905, 27 833 ) 

Sol in excess of KNH 2 (Franklin, Z 
anorg 1905, 46 16 ) 


Silver antimomde, Ag 2 Sb or Ag 4 Sb 
Mm DiscrasUe Sol in HISiOs-f-Aq 
AgsSb Insol in HCl-|-Aq, decomp by 
HNOa+Aq (Christofle ) 


Silver azoimide, AgNs 

Insol in hot or cold H 2 O or dil acids, sol 
in cone mmeral acids Sol in NH 40 H-f-Aq 
(Curtius, B 23 3023 ) 


Silver bromide, AgBr 

Insol m H 2 O, or H 2 O acidulated with 
HNO 3 , H 2 SO 4 , or HC 2 H 3 O 2 between 0° and 
33° If flocculent or pulverulent, it is sensibly 
sol therem above 33°, but if granular only 
above 50°, and then very shghtly (Stas, A 
ch (5) 3 289 ) Ag can be detected as AgBr 
m 10,000,000 pts H 2 O (Stas ) 

Calculated from the electrical conductivity 
of AgBr+Aq, AgBr is sol in 1,971,658 pts 
H 2 O at 20 2°, and 775,400 pts at 38° (HoUe- 
man, Z phys Ch 12 133 ) 

By same method Kohlrausch and Rose cal- 
culate that 1 1 H 2 O dissolves 0 4 mg AgBr 
at 18° (Z phys Ch 12 240 ) 

Solubility m H 2 O =0 109 mg per 1 (Prud- 
homme, J chim Phys 9 519 ) 

Solubility m H 2 O = 6 6 X 10“^ at 25° ( Good- 
wm, Z phys Ch 1894, 13 645 ) 

Solubility of AgBr m H 2 O at 25° equals 
SlXlO-"^ g mols per 1 (Thiel, Z anorg 
1900 24 57) 

Aq solution sat at 21 1° contains 0 57X 
10-6 gr equiv per htre (Kohlrausch, C C 
1901, 11 1299) 

1 1 H 2 O dissolves 0 000137 g AgBr at 26® 
(Abegg and Cox, Z phys Ch 1903, 46 11 ) 

0 84X10 ^ g are dissolved per liter of sat 
solution at 20° (Bottger, Z phys Ch 1903, 
46 603) 

1 1 H 2 O dissolves 0 107 mg AgBr at 21® 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

3 7 mg AgBr are contamed in 1 liter of sat 
solution at 100° (Bottger, Z phys Ch 
i 1906, 66 93 ) 

1 mg m 1 1 of sat solution at 21° (Kohl- 
rausch, Z phys Ch 1908, 64 168 ) 

Solubihty in H 20=8 SXIO-'^ g ieioI 
per htre at 25° (A E Hill, J Am Chera 
Soc 1908, 30 74) 

Boihng H 2 O dissolves 0 000003502 of its 
weight of AgBr HNOs-f-Aq (1% HNO 3 ) 
dissolves 0 00000543 of its weight of AgBr at 
100° with si decomposition The solution 
is pptd by AgNOs+Aq or HBr (or MBr) -f- 
Aq, but not completely I pt of AgBr in 
solution requires 3 pts of Br as MBr (or 
HBr), or of Ag as AgNOs m order to be wholly 
precipitated (Stas ) 

Not attacked by boiling HNOa+Aq, si 
sol in cone HBr or HCl+Aq (Lowig) 
Boilmg cone H2SO4 decomposes it (Balard), 
hardly acts on it (Dumas), dissolves a small 
quantity, which is repptd by H 2 O (Berze- 
lius ) 

Very si sol m dil , easily in cone NH4OH 
-f-Aq 100 pts NH 40 H 4 -Aq (0 986 sp gr ) 
dissolve 0 51 pt AgBr (dried at 100°) at 80°, 
and about double that amount of freshly 
pptd AgBr (Pohl, W A B 41 267 ) 

1 g freshly pptd AgBr is sol in 250 cem 
10% NH 40 H-hAq, but msol in an ammonia 
cal solution of AgCl (Semer, Pharm J 
Trans (3) 14 1 ) 

1 g AgBr dissolves in 8779 4 g 5% NH 4 OH 
-f-Aq (sp gr =0 998) at 12°, and m 288 5 g 
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10% NH4( I+Aq (sp gr=0 96) at 12° 
(Longi, Ga ch it 13 87 ) 


Solubility f AgBr in NH40H4-Aq at 15° 
G mols perl 


NHa 

AgBr 

Sp gr 15 5‘ 

1 085 

0 0011 

0 9932 

2 365 

0 0031 

0 9853 

3 410 

0 0050 

0 9793 

4 590 

0 0074 

0 9720 

5 725 

0 0101 

0 9655 


(Bodlan jr, Z phys Ch 1892, 9 734 ) 


Solul ity m NH40H+Aq at 0° 

10 ccm ( the solution contain g NHa and 
mg AgBr 


g NHa 

V[g AgBr 

g NHa 

Mg AgBr 

0 307 

8 0 

2 627 

106 7 

0 488 

9 6 

3 126 

156 8 

0 669 

17 2 

3 389 

198 7 

0 829 

21 2 

3 652 

266 9 

1 151 

34 9 

3 722 

288 8 

1 532 

55 7 

3 770 

293 0 

1 809 

72 2 

3 926 

289 2 

1 953 

74 1 

3 995 

285 0 


(Jar , A ch 1899, (7) 17 364 ) 


KBr^ NaCl, NaBr, NH4a, or NlliBr+Aq, 
but msol when dilute 
Traces only dissolve m alkah mtrates-f-Aq 
(Fresenius, Quant Anal ) 

Abundantly sol m Hg(N03)2+Aq 100 

ccm H2O contammg 10 ccm normal 
Hg(N03)2+Aq dissolve 0 0383 g AgBr 
(Stas ) 


Solubihty of AgBr m Hg(]S[08)2+Aq at 25® 
G mols perl 


66 

AgBr 


AgBr 

1 

0 03660 

0 025 

0 00459 

0 10 

0 00873 

0 0125 

0 00329 

0 05 

0 00639 

0 0100 

0 00306 


HNOs was present m all cases, and it was 
found that there was no difference in solubil- 
ity of AgBr with concentrations between 
0 IN and 2N HNOs Cryst and amorphous 
AgBr showed the same solubihty (Morse, 
Z phys Ch 1902, 46 708 ) 

Difficultly sol m hot cone AgNOs+Aq 
(Risse, A 111 39 ) 

100 ccm of a 3~N solution of AgNOs dis- 
solve 0 04 g AgBr at 25° Much less sol 
in AgNOg+Aq than Agl (Hellwig, Z, 
anorg 1900, 26 176 ) 


Solubility if AgBr in NH40H-HAq at 25° 
G mols perl 


NHa 

AgBr 

NHa 

AgBr 

0 1932 

0 00060 

1 965 

0 00692 

0 3849 

0 00120 

3 024 

0 01163 

0 7573 

0 00223 

5 244 

0 02443 


(Bodlandei nd Fittig, 1902, Z phys Ch 39 
597) 


Solul ity in NH40H-{-Aq at 25° 


g at per 1 

Mols NHa per I 

0 OC 70 

0 450 

0 or 39 

0 497 

0 or m 

0 268 

0 Of )7 

0 273 

0 or B91 

0 115 

0 or 386 

0 118 

0 OC 276 

0 0764 

0 or 264 

0 0777 


(Whitney id Melcher, J Am Chem Soc 
1903, 26 79 ) 


Sol m 1 t NH4C1H-Aq Very si sol in 
NH4 caibc ate, sulphate, or succinate -j-Aq, 
and still 1 3 in nitrate (Wittstem ) Not 
very easil'^ sol m Na2b203-hAq when sus- 
pended in luch H2O, and is separated out 
again by Br+Aq (Field, C N 3 17 ) 
Sol in J UN-fAq SI sol m cone KCl, 


Solubility m AgNOs +Aq 


Volumetno measurements 


AgNOa 

N/IO 

KBr 

ccm 

Opal 

escent 

at 

G AgBr 
retained 
per 100 g 
AgNOs 



0 65 

22° 

0 129 



0 72 

35 

0 144 

10 g made up to 


0 8 

44 

0 159 

32 g per 100 g \ 


0 9 

62 

0 178 

of solution 


1 0 

67 

0 188 



1 1 

77 

0 207 



1 2 

79 

0 226 



6 0 

37 

1 13 



8 0 

53 

1 50 



10 0 

67 

1 88 

10 g made up to 


11 2j 

72 

2 12 

70 g per 100 g - 


12 0 

74 

2 26 

of solution 


12 75 

79 

2 40 



13 5 

82 

2 54 



15 5 

85 5 

2 92 



17 5 

90 

3 29 


Gravimetric mpaaurcincntH at 14 5 


G AgNOa 

ccm H 0 

Strciij^tli 
of AgNOi 

% 

G AgBr ri 
tamed per 
100 g AgNOj 

7 326 

9 32 

44 

0 144 

8 290 

7 65 

52 

0 185 

7 255 

4 84 

60 

0 283 

7 35 

3 95 

65 

0 365 


(Lowry, Roy Soc Proc 1914, 91 A, 65 ) 
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100 g KBr in cone KBr+Aq dissolve 3019 
mg AgBr at 16% 95 g NaCl-hlO g KBr dis- 
solve only 75 mg AgBr at 15° (Schierholz, 
W A B 101, 2b 4) 


Solubility in KBr-l-Aq at 25° 


Mol KBr in 1 litre 

G AgBr in 1 litre 

4 864 

26 44 

4 44 

17 95 

4 18 

13 50 

3 68 

7 50 

2 81 

2 34 

2 76 

2 20 


(Hellwig, Z anorg 1900, 26 183 ) 


Sol m cone KBr or NaBrH-Aq (Lowig), 
but less than Agl m KI+Aq (Field) 

100 g NaCl in cone NaCl+Aq dissolve 
474 mg AgBr at 15°, 100 g NaCl m 21% 
NaCl+Aq dissolve 188 mg AgBr at 15° 
(Schierholz, W A B 101, 2b 4 ) 

Solubihty of AgBr m ]Sra2S08+Aq at 25° 


G formula weights per 1 


S03 

Ag 

So 8 

Ag 

0 232 

0 406 

0 448 

0 0025 

0 0023 

0 0023 

0 466 

0 474 

0 675 

0 0053 
0.0055 

0 0084 

(Luther ajid Leubner, Z anorg 1912, 74 393 ) 

Solubility of AgBr in Na2S03 at (?)° 

(g salts per 1 of solution ) 

Na2S03 

AgBr 

NajSOa 

AgBr 

83 75 

70 75 

38 2 

17 65 

9 47 

4 85 

0 790 

0 570 

0 265 

0 116 

0 0526 

0 0329 

2 08 

1 13 

0 59 

0 3 

0 17 

0 08 

0 0159 

0 0086 

0 0045 

0 0039 

0 0022 

0 00075 

(Mees and Piper, Photog J 1912, 36 234 ) 

Solubility in Na2S203+Aq at 35 ° 

Na S 2 O 3 in 1 liter | 

1 g AgBr corresponding 
to each g NaiSiOa 

100 

200 

300 

0 376 

0 390 

0 397 


500 1 0 427 

(Richards and Faber, Am Ch J 1899, 21 
169) 

(NH4)2S205+Aq dissolves AgBr more 
rapidly than does Na2S203+Aq (Lumi4re 
and Seyewitz, C C 1908, II 1138 ) 


Solubilitv m salts +Aq 


Solvent 

Cone 

Grama 
AgBr sol m 
100 grama 
solvent 

Sodium thiosulphate 

1 

0 35) 


tt ti 1 

5 

1 90 


H U il 

10 

3 50 


H C Ci 

15 

4 20 

iiU 

it ti ti 

20 

5 80 

t 

Sodium sulphite 

10 

0 041 

1 

it it 

20 1 

0 08 

25° 

Ammonium sulphite 

10 ! 

Traces 

Potassium cyanide 

5 

6 55 ^ 

1 

Ammonium sulphocyamde 

5 

0 21 ' 


it tt tt 

10 

2 04 

20° 

ti ti tt 

15 

5 30 


Potassium 1 

10 

0 73 1 


Calcium 

10 

0 53 


Barium “ 

10 

0 35 1 


Alummum “ “ 

10 

4 50 


Thiocarbamide 

10 

1 87 

■ A J 

Thiosinamine 

1 

0 08 


a 

5 

0 35 


it 

10 

0 72 



(Valenti, M 1894, 16 250 ) 


Solubihty of AgBr in salts 4-Aq at (?)^ 
(Q AgBr sol mil of 1% solution of salts 

NaSCN 2 Ob 

NH4SCN 0 03 

(NH4)2C08 0 004 

Na2S04 0 055 

(Mees and Piper, Photog J, 1912, 36 234 

In a solution of NaC2H402-bAq, containin 
10 cem of sat NaC2H302+Aq it 15° an 
20 cem normal HC2H302+Aq mixed wit 
970 cem H2O, about doubh the imt of floi 
culent AgBr is dissolved m the cold that 
dissolved by boiling H2O from gr inul ii AgB 
This solution required 3 pts e>f Ag or Br t 
ppt the AgBr in solution Pulvdiihnt e 
granular AgBr are wholly insol m dil e 
cone acetates +Aq (St is) 

Sol in HgrC 2 H 302 ) 2 +Aq 
100 cem H 2 O cont lining 10% of noim 
Hg(C2H302)2+Aq dissolves 0 0122 g Agl 
at 20° (Schierhol/ ) 

Very sol in liquid NH^ (1 1 inklin, An 
Ch J 1898, 20 829 ) 

Solubility in 10 cc methyl uniiK -f-Aq ( 
different concentrations at 11 5 ° 

g NH2CH8 4 844 4 311 3 562 3 21 
mg AgBr 289 127 73 5f 

g NHaCHs 1 797 1 513 1 317 1 1( 
mg AgBr 28 16 12 7 

i (Jarry, A ch 1899, (7) 17 378 ) 
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Solubility in methylamine+Aq at 25® 


G mol per I 


CH3^ 

AgBr 

0 c 

0 00026 

0 c 

0 00034 

0 C 4 

0 000395 

0 ( 47 

0 00041 

0 ] 50 

0 00045 


(■^ ith, B 1902, 36 2416 ) 


Solubility c AgBr m methylamine + Aq at 25° 


AgBr, iMNHs (Jarry, A ch 1899, (7) 
17 356) 

2 AgBr, SNHa (Joannis and Crozier ) 
AgBr, SNHs Decomp by H2O SI sol m 
liquid NHs (Jarry ) 

AgBr, 5NH3 (Jarry, C R 1898, 126 
1141) 

Silver carbide, Ag4C 
(Gay-Lussac ) 

Ag2C(?) Sol in HNOa+Aq with, residue 
of C (Liebig, A 38 129 ) 

Ag2C2 Sol in HNOa+Aq with residue of 
C (Regnault, A 19 153 ) 


G mol per 1 


CH 3 NH 2 

AgBr 

CH 3 NH 2 

AgBr 

1 017 

) 0025 

0 102 

0 00026 

0 608 

3 0013 

0 051 

0 00012 

0 203 

3 00049 




(Bodlandei ind Eberlem, B 1903, 36 3948 ) 


Silver siibchloride, Ag4Cl3 
NH40H+Aq dissolves the greater part, 
the residue (20%) being sol in HNOa-j-Aq 
KCN dissolves the greater part, H2SO4 dis- 
solves about 2%, acetic acid and KOH are 
without action (Bibra, J pr 1875, ^2) 12 
52) 


Solubi 


C2H 


0 0 
0 0 
0 0 
0 0 
0 1 


( 


y in ethylamine+Aq at 25° 


G mol per 1 


TH 2 

AgBr 

>72 

0 0000867 

)42 

0 000137 

)12 

0 000193 

)72 

0 000258 

500 

0 000711 


uth, B 1902, 36 2416 ) 


Argentous chloride, Ag2Cl 

Obtained in a pure state by Guntz (C R 
112 861) Dll EGSTOa+Aq does not attack 
but warm cone HNOa+Aq decomp Easily 
sol m KCN+Aq (Guntz, C R 112 1212 ) 
The foUowmg data are for a more or less 
impure Ag2Cl 

Boilmg cone HCl-|-'\.q NaCl + '^q or NH4OH -}- A.q 
dissolve out AgCl and leave Ag (Scheele Wetzlar 
Dulk Wohler) 

According to Berthollet whollj sol in N 1 H 4 OH + A.q 
Sol for the most part m NH4OH + \q and the resi 
due IS sol m HNOs+Aq ( = Ig + 'kgCl) (\ Bibra B 
7 741) 


At 25°, 1 1 ethylamine+Aq containing 
0 483 g n 1 C2H6NH2 dissolves 0 00231 g 
mol *AgBi 0 200 g mol C2H6NH2, 0 0097 g 
mol * AgB (Bodlander and Eberlem, B 
1903, 36 48 ) 


Insol benzomtiile (Naumann, B 

1914, 47 70 ) 

Insol 11 icttone (Eidmann, C C 1899, 
II, 1014) (Nuimmn, B 1904, 37 4329 ) 
bol in ilcoholic thiouna (Reynolds, 
Chem So 1S02, 61 251 ) 

Insol II Ti( thyl icititc !></ 1 Disseit 
1906), (N imiun, B 1909,42 T ethyl 
acetate 1 imcrs, Disst it 1906), (Naumann 
B 1910,4 U4) 

1 49 g ^Br ife dissolved mil of 1% thio- 
caibamid( -Aq (Met s and Pipe i, Photog 
J 1912,3 2^9) 

Insol 1] waim pyiidine 
Mol w determined in piperidine (Wer- 
ner, Z ar rg 1897, 16 16 ) 

Mm / mynte, Bromite 

Silver bre ude ammonia, AgBr, NHa 

(Joannj and Crozier, C R 894, 118 1150 ) 


Silver chloride, AgCl 
Nearly insol m H2O 

When AgCl is left in contact for some hours 
with pure H2O at 20-22°, and especiall> at 7o°, 
traces go into solution, more Cl is dissolved 
than Ag When 1 pt Ag is pptd as AgCl m 
presence of 1 million pts H2O a shght bluish 
milkmess is observed, but in order to ha\e a 
distinct ppt 4 pts Ag should be present 
Dll HNOa+Aq does not increase the solu- 
bility of AgCl, but AgCl IS not absolutely 
msol in stronger HNOa+Aq (Mulder) 
I pt AgNOa, when mixed with HCl + Aq 
in presence of 120 000 (Pfaff), 240,000 (Hart 
mg), pts H2O, causes an opalescence 

1 pt Ag gives a slight turbiditv w ith HC1+ 
Aq in piesence of 200 000 pts H 0, a scarcely 
opalescent cloudiness with 400,000 pts H O, 
and the same after the lapse of 15 minutes 
in presence of 800,000 pts II2O (Lassaigne ) 
I pt Ag can be detected as AgCl in 1 mil- 
lion parts H2O at ordinary temp , but not 
in 2 million parts In NaNOa+ Aq containing 
0 79 pt NaNOa m 200,000 pts H O, 1 pt Ag 
can be detected as AgCl This dissolves at 
75°, and is visible again on coohng 

If the same hquid contains 1574 pts NaNOa 
the AgCl remains in solution after cooling 
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In 100 ccm H 2 O containing 0 787 g NalSTOg, 

13 drops of NaCl and silver solution, each 
drop of which contains 0 05 mg Ag, cause a 
precipitate at 5®, 20 drops at 15-17°, 60 drops 
at 45-55° 

AgCl is somewhat less sol in HNOs+Aq 
than in NaNOs+Aq when the amount of H 2 O 
remams the same 

Therefore, if HCl is used instead of NaCl, 
about V? less AgCl remains m solution 

In 100,000 pts of H 2 O, which contam HNOa 
and an amount of HCl corresponding to the 
amount of Ag salt, 1 596 pts AgCl dissolve 
at 25° The solution is precipitated bv either 
AgNOs or HCl (Mulder, Silber Probir- 
methode, Leipzig, 1869 62 ) 

(For further older data, see Storer’s Dic- 
tionary ) 

White flak> AgCl is appreciably sol m hot 
H 2 O, 1000 ccm boilmg H 2 O dissolving about 
2 mg AgCl Far less sol m H 2 O containing 
AgNOa, bemg practically insol m H 2 O con- 
taining 0 1 g AgNOa in a litre Solubility is 
also dunimshed one-half by addition of HCl 
(Cooke, SiLl Am J (3) 21 220 ) 

Solubility in H 2 O rapidly diminishes as the 
temp falls (Cooke, I c ) 

Not completely msol m H 2 O Accordmg 
to Stas (C R 73 998) there are four modifica- 
tions (1) gelatmous, (2) cheesy-flocculent, 
(3) pulverulent, (4) grantdar, crystalhne, or 
fused (4) IS almost absolutely msol m H 2 O at 
the ordmary temp , but the solubihty m- 
creases with the temp , and is considerable 
at 100°, (2), which is formed by the pre- 
cipitation of a cold dilute Ag solution, has 
the greatest solubihty in pure H 2 O, and it 
changes its solubihty by standing, or if made 
pulverulent by shakmg with H 2 O, (3) is also 
sol in H 2 O, the solution of (2) or (3) in pure 
H 2 O, or H 2 O acidified with HNO 3 , is precipi- 
tated by AgNOs or NaCl+Aq 

In order to ppt 1 pt AgCl m above solu- 
tion 3 pts of Cl as chloride or Ag as nitrate 
are necessary, the pptn is then complete 
Solubility of granular variety in boilmg 
H 2 O is proportionately large, and pptn is 
brought about by 3 pts Cl or Ag as above, 
but the pptn m this case is not complete 
The salts formed simultaneouslv with the 
AgCl have no influence on the solubihty of the 
AgCl Presence of HNO 3 does not increase 
the solubility of (2), but has that effect on 
( 3 ) in proportion to the amt of HNO 3 pre- 
sent (Stas, C R 73 998 ) 

Further determmation by Stas are 
follows — 

Between 0° and 30° granular AgCl is msol 
m pure H 2 O, or H 2 O acidulated with HNO3 
Between 0° and 30° the fiocculent and pul- 
verulent forms of AgCl dissolve without 
alteration in pure H 2 O, in acidulated H 2 O 
in alkali acetates +Aq, and m Hg(C 2 H 302 ) 
-bAq contaimng an alkah acetate Their 
degree of solubility is a function of the state 
of the chloride, of the temp , and of the nature 


and quantity of the solvent withm these 
limits of temp (0°-30°) These solvents, if 
they contam either Ag m the state of an Ag 
salt, or Cl as chloride or HCl m an amount 
three times that which they can dissolve as 
AgCl, exercise no solvent action on any of the 
modifications of AgCl And reciprocally sat 
AgCl+Aq is pptd mstantly by a -decmormal 
solution of A^Q^Os or MCI (or HCl) The 
AgCl is whoUy pptd when the quantity of 
the Ag or Cl thus added is equai to three 
times the quantity of the Ag or Cl dissolved 
as AgCl 

Between 50° and 100°, however, decmormal 
solutions of Ag or chlorides, which cause 
mstant ppts in solutions sat with anv of the 
modifications of AgCl, do not eliminate all 
the dissolved AgCl At 100°, they only ppt 
60% of the amt dissolved (Stas, A ch (5) 
323 ) 

Calculated from electrical conductivity ^ 
AgCl +Aq, A^l IS sol m 715,800 pts H 2 O 
at 13 8°, and 384,100 pts at 26 5° (HoEe^ 
man, Z phvs Ch 12 132 ) ^ rr 

Calculated m the same way, 1 1 H 2 O 
dissolves 0 76 mg at 2°, 0 97 mg at 10°, 1 52 
mg at 18°, 2 24 mg at 26°, 3 03 mg at 34 
4 05 mg at 42° (Kohlrausch and Rose, 2 
phys Ch 12 242 ) , „ ^ oto 

Solubihty m H 2 O = 1 25 X 10"*^ mol /I at 25 
(Goodwm, Z phys Ch 1894, 13 645 ) 
Solubility of AgCl m H 2 O at 25° is 1 41 X 
lO'® (m normahty) (Thiel, Z anorg 1900, 
24 57 ) ^ 

2 16X10 ® moles are sol in 1 liter H^O at 
25° (Noyes and Kohr, Z phys Ch 1903, 
42 341 ) 

1 53X10-3 g per liter are dissolved in sat 
aq solution at 20° (Bottger, Z phys Ch 
1903,46 603) 

1 1 H 2 O dissolves 1 6 mg AgCl at 18 
(Kohlrausch, Z phys Ch 1904, 50 356 ) 

21 8 milhgrams are dissolved in 1 liter of 
sat solution at 100° (Eottgor, Z phys Ch 
1906, 56 93 ) 

1 34 mg are contamed mil of sat solu- 
tion at 18° (Kohlrausch, Z phvs Ch 1908, 
64 168) 


1 1 sat solution at t° contains mg AgCl 


1 55 
4 68 
9 97 


nig AgCl 


0 56 
0 66 
0 89 


t 


17 51 
25 86 
34 12 


AtCl 


1 31 

1 935 

2 74 


(Kohlrausch, Z phys Ch 190S 64 lt)8 ) 

Solubihty m H 2 O = 1 6 X 10“ g -mol pei 
litre at 25° (A E Hill, J Am Chom Soc 
1908, 30 74 ) 

1 1 H 2 O dissolves 0 00154 g AgCl at 21*" 
0 0217 g at 100° (Whitby, Z anorg 1910 
167 108) 
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Calculat i from electrical conductivity of 
AgCl+Aq L 1 H 2 O dissolves 

0 0105 ulli-equivalents AgCl at 18° 

0 0365 ‘‘ 50° 

0 147 100° 

(Melche J Am Chem Soc 1910, 32 55 ) 

1 1 H 2 ( dissolves 1 02X10“® g eqmv at 
18°, 1 429 10-® g eqmv at 25° (van Rossen, 
C C 1915 1 1539 ) 

The mo probable average value for solu- 
bihty of Cl m H 2 O is 1 04X10“® g eqmv 
per 1 at °, and 1 43X10“® g eqmv per 1 
at 25° (^ n Rossen, C C 1912, II 1807 ) 

1 20X1' ® g AgCl are sol m 1 1 H 2 O at 
18° (Glc czynsla, C A 1916, 741 ) 

More sc in H 2 O than AgSCN (Normand, 
Chem So 1912, 101 1853 ) 

Sol in »nc HCl+Aq^ and also when not 
very cone thus the solution of 1 pt AgNOsd- 
Aq m 15, )0 pts H 2 O is cloud^ by a httle 
HCl+Aq but clears up by the addition of 
more (b insch, J pr 13 133 ) 

1 pt ki ^1 dissolves m 200 pts cone HCIH- 
Aq and ii 600 pts HCl+Aq diluted with 2 
pts H 2 O (Pierre, J Pharm (3) 1? 237 ) 
Somew Lt sol in hot alcohol, to which HCl 
has been ded, but is precipitated on coolmg 
(Erdman] J pr 19 341 ) 

100 pt sat HCl+Aq (sp gr 1 165) dis- 
solve 0 2^ 0 pt AgCl, or AgCl is sol in 336 
pts HCl Aq at ord temp , 100 pts HC1+ 
Aq (sp ( 1 165) at b -pt dissolve 0 56 g 

AgCl, or gCl IS sol m 178 pts HCl+Aq 

SolUbil V of AgCl in dll HCl+Aq 100 
com HC -Aq (sp gr 1 165), to which the 
given am H 2 O has been added, dissolve g 
AgCl 


com 

HCl 

C( ni 

H 0 

g 

AgCl 

Pts HCl 
which dis 
solve 1 pt 
AgCl 

100 

10 

0 056 

1,785 

100 

20 

0 018 

5,555 

100 

BO 

0 0089 

11,235 

100 

50 

0 00 B5 

18,571 


(V< (1, N Pep Pharm 23 ^35) 


It HC Js i(l(l((I to i solution in which 
Vi 000 000 p Ag is siis{)( ndod, the milkmess dis- 
appt irs Solubility in HCl+Aq increases 
with the e ini) , the AgCl separating out on 
cooling Muldei ) 

Ihe i oiinls of AgCl which dissolve m 
HCl+Ae aie diiectly proportional to the 
volumes acid (of hxed concentration) used 
(Barlejw, Am Chem boc 1906, 28 1448 ) 

11 1 % Cl dissolves 0 0002 g AgCl at 21° 

11 5% Cl dissolves 0 0033 g AgCl at 21° 

1 1 10% ECl dissolves 0 0555 g AgCl at 21° 
("W itby, Z anorg 1910, 67 108 ) 


Solubihty m HC1+ A.q at 25° 


HCl 

g eqmvalents per 1 

Ag X i0-» 
g -equivalents per I 

0 649 

0 032 

1 300 

0 126 

1 911 

0 266 

2 149 

0 374 

2 569 

0 610 

2 975 

0 814 

3 576 

1 358 

4 182 

2 147 

4 735 

3 168 

5 508 

4 126 


(Forbes, J Am Chem Soc 1911, 33 1941 ) 


Solubihty m 20% HCl +Aq 


HCl 

N/10 

AgNOa 

cem 

Opalescent 
at t® 

G AgCl to 
100 g anhy- 
drous HCl 

20 g of 

1 0 



20% acid 

1 1 

0 0 

0 39 


2 0 

29 5 

0 72 


3 0 

51 5 

1 076 


3 75 

70 0 

1 346 

1 

4 25 

82 0 

1 525 


4 75 

90 0 

1 74 


5 80 

107 0 

2 08 


(Lowrv, Roy, Soc Proc 1914, 91 A 62 ) 


SI sol m cone HBr+Aq (Lowug ) 

Insol m HNOs+Aq (Wackenroder ) 
Entirely unacted upon by HNO 3 of 1 43 
sp gr (Wurtz, Am J Sci ( 2 ) 26 382 ) 
Solubihty m dil HNOa+^q is the same as 
solubility m H 2 O, i e V 2 000 000 pt of A.g can- 
not be detected m H 2 O with or w ithout HNO 3 , 
but Vi 000 000 pt can be detected in both cases 
(Mulder ) 

1 pt Ag m the form of AgCl dissolves at 
25° in 83,000 pts H 2 O containing free HNO3 
and 0 33 pt of HCl (Mulder ) 

100,000 pts cone HNOs+^q dissolve 
about 2 pts AgCl, and solubility is not sen- 
sibly affected by lower nitrogen oxides 
(Ihorpe, Chem Soc (2) 10 45 B ) 


Solubihty of AgCl m HNOs+Aq at 25° 


G per liter 


HNOs 

AgCl 

HNO 3 

4.gCl 

0 0315 

0 001647 

18 9 

0 00225 

0 063 

0 001705 

94 5 

0 0245 

0 630 

0 00176 




(Glowczynski, Kolloidchem Beih 1914, 6 
147 ) 
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Insol m cold cone H2SO4, but on boiling 
IS m part decomp and in part dissolved, and 
does not separate on coohng 
AgCl is not more sol in dil H2S04+Aq 
than m dll HNOs+Aq 
Unacted upon by cold H2S034-Aq, and but 
slightly decomp on heatmg (Vogd ) 

Abimdantly sol m H2PtCl4+Aq ^without 
decomp (Birnbaum, Z Ch 1867 620 ) 

Insol m cold dil caustic alkahes+Aq but 
decomp by hot cone solutions (Gregory ) 
Decomp by K2C08+Aq 
SI sol m cold K2C03+Aq 
Easily sol even in dil NH40H+Aq 

I pt AgCl dissolves in 1288 pts NH4OH+ 
Aq of 0 8i9 sp gr (Wallace and Lament, 
Chem Gaz 1893 137) 

100 pts NH40H-hAq of 0 986 sp gr dis- 
solve at 80° 1 492 pts AgCl, dried at 100° 
(Pohl, W A B 41 627 ) 

I I NH40H-1-Aq of 0 949 sp dissolves 
51 6 g Ag as freshly precipitated AgCl, and 
47 6 g when diluted with 1 1 H2O 

1 1 ]SrH40H-l-Aq of 0 924 sp gr dissolves 
58 g Ag as freshly precipitated AgCl, 1 1 
NBCiOH+Aq of 0 899 sp gr dissolves 49 6 
g, 05 1 NH40H-t-Aq (of 0 049 sp gr)-l- 
0 5 1 saturated NaCl+Aq dissolves 20 8 g , 
0 5 1 NH40H-1-Aq (of 0 949 sp gr ) -f 0 51 
saturated KCl+Aq dissolves 20 4 g , 0 5 1 
NH40H-hAq (of 0 949 sp gr)-l-0 5 1 satu- 
rated NH4C14’Aq dissolves 22 4 g Ag as 
freshly pptd AgCl (MiUon and CommaiUe, 
C R 66 309) 

1 g AgCl dissolves m 428 64 g 5% 
NH40H-1-Aq (sp gr 0 998) at 12°, 1 g AgCl 
dissolves in 12 76 g 10% NH4OH-I- Aq(sp gr 
0 96) at 18° (Longi, Gazz ch it 13 87 ) 
1 g freshly pptd AgCl is sol in 17 cem 
10% NH40H-1-Aq Solubility is dimmished 
by presence of AgBr (Semer, Pharm J 
Trans (3) 14 1 ) 


Solubihty in NH40H-1-Aq at 0° 


G per 100 g solution 


NH 3 

AgCl 

NHs 

AgCl 

1 45 

0 49 

28 16 

5 69 

1 94 

1 36 

29 80 

7 09 

5 60 

3 44 

30 19 

7 26 

6 24 

4 00 

32 43 

5 87 

11 77 

4 68 

34 56 

4 77 

16 36 

5 18 

37 48 

3 90 


(Jarry, A ch 1899, (7) 17 342 ) 


Solubihty in NH 40 H 4 -Aq increases with 
the temp (Jarry ) 


Solubihty m NH40H+Aq at 25° 


g at Ag 
per 1 

Mols NHs 
per 1 

g at Ag 
per 1 

Mols NHs 
per 1 

0 151 

2 042 

0 0140 

0 253 

0 149 

2 017 

0 0140 

0 253 

0 149 

2 013 

0 0140 

0 252 

0 147 

1 991 

0 0139 

0 262 

0 0616 

0 961 

0 00621 

0 118 

0 0583 

0 916 

0 00621 

0 118 

0 0584 

0 909 

0 00619 

0 118 

0 0572 

0 903 

0 00625 

0 118 

0 0569 

0 896 

0 00304 

0 0590 

0 0555 

0 873 

0 00297 

0 0589 

0 0541 

0 863 

0 00300 

0 0585 

0 0514 

0 818 

0 06149 

0 0288 

0 0249 

0 428 

0 00143 

0 0287 

0 0240 

0 416 

0 00142 

0 0285 

0 0235 

0 0227 

0 411 

0 397 

0 00141 

0 0282 


(Whitney and Melcher, J Am Chem Soo 
1903,26 78) 


Solubihty of AgCl m NH40H-1-Aq at 25° 

Ag=g at 4gm 1000 g H2O 
NH8=g mol NHsin 1000 g H2O 
Cone = Molecular concentration of free 
NHs 


Ag 

NHs 

Cone 

Solid phase 

0 023 

0 437 

0 391 

AgCl 

0 025 

0 428 

0 378 

<( 

0 1197 

1 700 

1 461 

c 

0 1308 

1 688 

1 426 

(( 

0 372 

3 782 

3 038 

(( 

0 378 

3 945 

3 181 

It 

0 574 

5 10 

3 95 

(t 

0 609 

5 33 

4 11 

l( 

0 633 

5 545 

4 279 

t( 

0 745 

6 26 

4 771 


AgCl+2AgCl, 3NIf3 

i( 

0 754 

6 27 

4 76 1 


0 757 

6 25 

4 74 1 


1 

0 760 

6 25 

4 73 


H 

0 775 

6 52 

4 97 

2AgCl, iNIli 

0 848 

8 28 

6 68 


0 968 

11 19 

9 25 


0 980 

11 78 

9 82 


0 978 

12 23 

10 27 


0 965 

12 26 

10 33 


1 03 

12 68 

10 62 

( ( 

1 09 

12 96 

10 78 


1 049 

14 34 

12 24 


1 039 

14 47 

12 39 



(Straub, Z phys Ch 1911, 77 332 ) 


Easily (Brett), difficultly (Wittstein), so^ 
in NH4C1+Aq, but not in other NH4 salts 
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Solub Lty m NH4C1+Aq at 15° 1 

% N] Cl 

% AgCl 


0 0050 


0 0143 


0 0354 


0 0577 


0 no 


0 228 


0 340* 


0 177 

♦24 5° 


(Schierh( , W A B , 1890, 101 2b 8 ) 

Solubihty n NH4C1+Aq (26 31%) at t® 

t 

% AgCl 

] 

0 276 

i 

0 329 

( 

0 421 


0 592 

< 

0 711 

1( 

0 856 

1 1 

1 053 


(Schierholz ) 


At 25®, ] NH4C1+Aq contammg 0 00053 
g NH4CI ( jsolves 0 (301604: g AgCl, 0 00530 
g NH4CI, 002379 g AgCl (Glowczynski, 
Kolloidche Beih 1914, 6 147 ) 

See also orbes, page 826 
1 1 KC] a+Aq dissolves 1 8 mg (Guye, 
J Chim I ys 10 145 ) 

SI sol 1 cone KCl+Aq, NaCl+Aq, and 
certain otl r chlorides 
NaCl, h 1, NH4CI, CaCL, ZnCL+Aq, etc , 
dissolve a ireciable quantities of AgCl, es- 
pecially if ot and concentrated, but it sep- 
arates out )r the most part on cooling 
Sol in s utions of all the metallic chlorides 
which are 1 in H2O, thus NaCl, KCl, CaCL, 
SrCL, and iaCb+Aq ill dissolve AgCl, espe- 
cially if )t MgCL, NH4CI, and HgCL 
fleast) als dissolve AgCl (Mulder ) 

Sol in ( nc CaCL+Aq (Wetzlar ) 

Sol in 1 ^eocobaltic chloiide+Aq (Gibbs 
and Gc ntl ) 

Insol 11 mCl4, HgCh, CuCb, ZnCL, CdCl , 
N1CI2, or oCL+Aq (Vogel) 

Solubility f AgCl m sat solutions of ehloudes 
orditi xry tempoi atures 


Isal 

100 pts sat 
solution dissolve 
pts AgCl 

Pts solution 
rciiuircd to dis 
solve 1 pt 
AgCl 

BaCL 

0 0143 

6,993 

SrCL 

0 0884 

1,185 

GaCL 

0 0930 

1,075 

1,050 

NaCl 

0 0950 

KCl 

0 0475 

2,122 

NH4CI 

0 1575 

634 

MgCL 

0 1710 

584 

HCl 

0 2980 

336 


(V( el, N Rep Pharm 23 335 ) 


Experiments by Hahn give different results 
from those of Vogel as follows — 


Solubihty m various salts +Aq 


Salt 

% salt 

Sat att® 

% AgCI 

KCl 

24 95 

19 6 

0 0776 

NaCl 

25 96 

tt 

0 1053 

NHiCl 

28 45 

24 5 

0 3397 

CaClj 

41 26 

tt 

0 5713 

MgCU 

36 35 

it 

0 5313 

BaCL 

27 32 

tt 

0 0570 

FeCL 



0 1686 

FeCla 



0 0058 

MnCL 


24 5 

0 1996 

ZnCL 



0 0134 

CuClo 


24 5 

0 0532 

PbCla 


tt 

0 0000 


(Hahn, Wyandotte Silver Smeltmg Works, 

1877 ) 


1 1 4-N KCl-fAq dissolves 0 915 g KCl at 
25® (HeUwig, Z anorg 1900, 25 166 ) 


Solubihty m KCl+Aq at t® 


t® 

G equiv per 1 

Agx 10-3 

KCl 

1 0 

1 734 

3 325 

25 0 

2 415 

3 083 

35 0 

2 786 

2 955 


(Forbes, J Am Chem Soc 1911, 33 1937 ) 


Solubility m KCl+Aq at 25® 
G per hter 


KCl 

\gCl 

KCl 

\gC\ 

0 00236 

0 00184 

0 01491 

0 00305 

0 00471 

0 00218 

0 02984 

0 00321 


(Glowczynski, Kolloidchem Beih 1914, 6 
147) 


Solubilitv in CaCl +Aq 


t 

G equi\ per I 

AgXlO-* 

CaCl 

2 

1 0 

0 964 

3 512 

25 0 

1 514 

3 320 

35 0 

1 806 

3 221 

(I orbes, 1 c ) 


Sat CuCL+Aq at 0° dissolves 2 835 g 
AgCl per 1, at 100°, 8 147 g Solubility in 
sat MgCL+Aq is still greater (Hahn, Eng 
Mm J 66 434) 
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Mpre sol in HgCL+Aq than m H 2 O Solubility in salts +Aq at 25° 

(Einzi, Gazz ch it 1902, 32 (2) 324 ) + * r xu ix ix i ^ 

At 15°, 100 g NaCl in 280 com H 2 O dis- C - concentration of the salt in salt solution 

solve 485 mg AgCl, 100 g KCl m 300 com S -eqmvalents per litre 
H2O dissolve 334 mg , 100 g NH4CI in 280 
ccm H 2 O dissolve 1051 mg 
The solubihty decreases with dilution 
rapidly at first until about an equal vol of 
H 2 O has been added, and then much more 
slowly to a minimum quantity, when the 
dilution IS 1 10 for NaCl and KCl, and X 20 
for NH4CI 

100 g NaCl m 280 ccm H 2 O dissolve 2170 
mg AgCl at 109° 100 g NH4CI in 280 ccm 
H 2 O mssolve 4000 mg AgCl at 110°, 100 g 
NaCl m 620 ccm H 2 O (14% solution) dissolve 
15 mg AgCl at 15°, and 774 mg at 104° 

(Schierholz, W A B 101, 2b 4 ) 

The solubility of AgCl m NaCl+Aq de- 
creases with diminisMng concentration of 
NaCl-hAq (Barlow, J Am Chem Soc 
1906,28 1448) 


Solubihty m NaCl+Aq 


AgX 10”» 

g -equivalents per^l 














SILVER CHLORIDE 


827 


Solubility 1 salts +Aq at 25 ° — Continued 


Salt 


KCl 


RaOl2 


111 

425 

713 

022 

396 

628 

850 

081 

424 

843 


AgX 10-8 

g equivalents per 1 


0 141 
0 235 
0 393 
0 616 


050 

390 

845 

435 

602 

725 


1 248 
1 610 

2 676 

3 260 


0 186 

0 339 

1 274 

2 366 


(Forbes, Am Chem Soc 1911 , 55, 1940) 

Sol ml iN03,KN03,Ca(N08)2,Mg(N03)2, 
and NH4 03+Aq, si sol at ord temp , but 
solubility s muon increased by heat 

Solul: ity in NaN03+Aq at 15-20° 


Solubil y increases with ascending temp 


presence of NaC2H302 or NH40H-1-Aa AgCl 
IS pptd from above solution by NaC2H302 4* 
Ad (Mulder ) 

Sol in Hg(N03)2+Aq (Wackenroder, A 
41 317), in considerable amount (Liebig, A 
81 128), and is precipitated by HCl, NH4CI, 
NaCl, KC2H3O2 (Debray, C R 70 849), in- 
completely precipitated by AgN03 and not by 
HNO3 (Wackenroder) 


Solubihty of AgCl m Hg(N08)2-i“Aq at 25® 
(G mols perl) 


Hg(N03)2 

HNO 3 


Hg(N08)2 

HNOa 

AgCl 

0 0100 

0 00432 

0 050 

0 00914 

0 0125 

0 00499 

0 100 

0 01395 

0 025 

0 00690 

1 000 

0 04810 


cem H 2 

g NaNOs 

mg AgCl 
dissolved 

100 

0 787 

1 33 

200 

0 787 

1 93 

300 

2 361 

3 99 

100 

2 787 

2 53 


Temp 

cem HiO 

g NaNOi 

mg AgCl 
dissolved 

5' 

100 

0 787 

0 86 

15-17' 

100 

0 787 

1 31 

18' 

100 

0 787 

1 46 

30' 

100 

0 787 

2 33 

45-55' 

100 

0 787 

1 99 


HNOs was present m aU cases, and it was 
found that there was no difference m solubil- 
ity of AgCl with concentrations between 0 IN 
and 2N HNO3 (Morse, Z phys Ch 1902, 
46 708) 

Not sol to appreciable extent m Cu(NOs)2, 
Fe2(N03)6, Mn(N03)2, Co(N03)2, Zn(N08)2, 
or Ni(N(93)2-l-Aq, insol or exceedingly si 
sol in Pb(N03)2+Aq (Mulder) 

Imperfectly sol inAgNOs+Aq (Wacken- 
roder ) 

Cone AgNOs+Aq dissolves AgCl per- 
ceptibly 

Less sol in AgN03-l-Aq than AgBr (Risse, 
A 111 39) 

Solubility in 0 02N AgNOs-fAq = 0 15X 
10 ’ g mols per 1 (Bottger ) 

100 cem of 3-N solution of AgNOs dis- 
solve 008 g AgCl at 25° Moiedil solutions 
dissolve very slight amounts of AgCl (Hell- 
wig, Z anorg 1900, 26 177 ) 

Solubility in 2-N AgNOa+Aq at ord 
temp =0 03X10'^ g equiv AgCl (Forbes, 
J Am Chem Soc 1912,33 1946 ) 


(Mulder ) | 

At 25' 100,000 ])t& H/) containing a little 
free $ and 0 7S7 g NaNOj dissolve 2 128 
mg Ag( I^y adding 2 g more NaNOs to 
above so tion, 2 52()9 mg (Vr moic) AgCl iic 
dissolvei (Muldci ) 

Solubi ty m H/J is not aiipreci ibly in- 
fluenced ly Vu. N to N-KNO, or NILNO^-b 
Aq (v Uossin, ( C 1912,11 1807 ) 

In pi( ^ric( of N iNOj and excess of HCl, 
11 H2(J lissolvc s 0 03 mg AgCl (Hichaids 
and W( ) 

Hg(N 3)2-l-Aq dissolves considerable quan- 
tities of gCl, but the other nitrates do not 
(Muldei 

Much more sol m hot than m cold 
Hg(]NO -f-Aq, and much more sol therein 
than in NH4N03-hAq NaCl ppts AgCl 
from th solution, much less sol therein m 


Solubility in AgNOs-f-Aq rt t° 
(Det by volumetric method ) 


AgNOj H 0=2 1 



11/ 10 NiiCl 
tt in 

t 

k 1 TL 

tairic<l per 100 
g AgNO-i 

b 

2 

57 

0 478 

7 

2 

45 

0 410 

8 

2 

40 

0 C)9 

9 

2 

35 

0 319 

11 

2 

10 

0 2()1 

7 

1 

26 

0 205 

10 

1 

22 

0 143 

10 1 

4 

65 

0 572 

10 

5 

86 

0 715 
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Solubility m^AgNOs+Aq at t® — Continued 


AgNOs H20=1 1 


5 

1 

94 

0 286 

6 

1 

84 

0 239 

7 

1 

75 

0 205 

8 

1 

66 

0 179 

9 

1 

58 

0 159 

5 5 

0 5 

48 

0 130 

6 5 

0 5 

40 

0 110 

12 

0 5 

23 

0 060 


AgNOs HaO =1 2 


6 

0 5 

104 


7 

0 5 

92 

0 103 

8 

0 5 

85 


10 

0 5 

73 

0 072 

12 

0 5 

61 

0 060 

8 

0 25 

45 

0 045 

12 

0 25 

28 

0 030 


(Lowry, Roy, Soc Proc 1914, 91 A 58) 


Solubility in AgNOa+Aq at 20° 
(Det by gravimetric method ) 


g AgNOs 

g H 2 O 

g AgCl retained 
per 100 g AgNOs 

220 

110 

0 1372 

220 

165 

0 1009 

220 

220 

0 0722 

220 

330 

0 0402 

220 

440 

0 0294 


(Lowry, Roy Soc Proc 1914, 91 A, 56 ) 


Insol in Na 2 S 04 +Aq 


Solubility of AgCl m NaaSOs+Aq at 25° 
G formula weights per 1 


SOs 

Ag 

SOs 

Ag 

0 080 

0 oil 

0 483* 

0 059* 

0 106 

0 017 

0 470 

0 070 

0 220 

0 033 

0 652 

0 103 

0 234 

0 036 

0 890 

0 140 

0 478* 

0 057“^ 

0 937 

0 142 


* In presence of 0 05 Cl 
(Luther and Leubner, Z anorg 1912, 74 393 ) 


Easily sol in NaaSaOs or KCN +Aq 
When freshly pptd , very sol m solutions 
of soluble thiosulphates, and especially in cone 
NaaSaOs+Aq, which dissolves AgCl almost 
as readily as HaO dissolves sugar KaS O3+ 
Aq, even when very dil , also dissolves AgCl, 
also SrSaOa+Aq (Herschel, 1819 ) 

Sol in KAsO +Aq (Reynoso ) 

Cold NaHSOa+Aq dissolves a consider- 
able amount of AgCl (Rosenheim and Stem- 
hauser, Z anorg 1900, 26 78 ) 

Sol m cold sat (NH 4 ) 2 S 203 +Aq (Rosen- 


heim and Steinhauser, Z anorg 1900, 26 
103) 


Solubihty in Na thiosulphate 4- Aq at 16° 


g NaaSaOs SHaO 
in 100 cc water 

g dissolved AgCl 

expenmental 

calculated 

2 08 

0 29 

0 80 

4 16 

0 64 

1 60 

6 24 

0 88 

2 40 

8 35 

1 26 

3 21 

16 70 

2 54 

6 42 

20 83 

3 28 

7 99 


(Abney, Z phys Ch 1895, 18 65 ) 


A solution of NaaSaOs+Aq containing 200 
g NaaSaOs per liter, dissolves 0 454 g AgCl 
per g of NaaSaOs at 35° (Richards and 
Faber, Am Ch J 1899, 21 170 ) 


Solubihtj m salts +Aq 


Solvent 

Cone 

Grams AgCl 
sol in 100 
grams solvent 

Sodium thiosulphate 

1 

0 40^ 



5 

2 00 , 



10 

4 10 



20 

6 10 

[ 20 ° 

Ammonium thiosulphate 

1 

0 57 1 



5 

1 32 



10 

3 92 J 


Sodium sulphite 

10 

0 44') 



20 

0 95 


Ammomum sulphite 

10 

Trace 


carbonate 

10 

0 05 


Ammonia + Aq 

3 

1 40 

► 25 


15 

7 58 


Magnesium chloride 

50 

0 50 


Potassium cyanide 

5 

2 75 , 

! _ 

Ammonium sulphocyamde 

5 

0 08^ 



10 

0 54 

0 

0 


15 

2 88^ 


Potassium 

10 

0 11 


Calcium 

10 

0 15 1 


Barium 

10 

0 20 ‘ 


Alununum 

10 

2 02 

. 9c;® 

Thiocarbaimde 

10 

0 8^ 1 


Thiosinamine 

1 

0 40 1 



5 

1 90 



10 

3 90 



(Valenta, M 1894, 16 250 ) 


Solubility m salts -|-Aq 
31 71 cc of a solution of sodium thiosul- 
phate containing 31 869 g NaaSaOs per liter 
(1 e 5 g of the hydrate in 100 cc of the solu- 
tion) dissolve 0 6124 g AgCl 
21 88 cc of a solution of ammonium thio- 
sulphate contaimng 50 g (NH 4 ) 2 S 203 per 
liter dissolve 0 7024 g AgCl 
27 34 cc of a solution of potassium cyamde 
contaimng 49 511 g KCN per liter dissolve 
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14926 g gCl (Cohn, Z phys Ch 1895, 
18 63) 

Solubilil of AgCl in sodium thiosulphate 
and potas im cyamde solutions may be de- 
termmed ithout reference to experimental 
date (Cc n ) 

SI sol ] hquid NHs (Franklin, Am Ch 
J 1898, 2( 829) 

Insol IE Qoderately dll Pb(C2Hs02)2+Aq 
10 ccm ormal Hg(C 2 Hs 02 ) 2 +Aq contam- 
mg 0 1 g g dissolve 0 01892 g AgCl at 15® 
(Stas ) 

100 ccn of a solution of a mixture of Na 
and Hg i etates dissolve 0 00175 g AgCl 
(Stas, A ( (5) 3 145 ) 

Only si ol m hquid NHs 
Solubih curve for AgCl, AgCl, SNHs, 
AgCl, 5N^ i (Jarry, A ch 1899, 17 342 ) 
Insol 1 alcohohc ammoma (Bodlander, 
Z phys ( L 1892, 9 731 ) 

Nearly isol m ether (Myhus and Hutt- 
ner, B ic 1,44 1316) 

Percept )ly sol on warming with solution 
of tartari acid, but nearly the whole is de- 
posited 01 coohng 

Insol 1 acetone (Naumann, B 1904, 37 
4329) , inf i in acetone and in methylal 
(Eidmam C C 1899, II 1014 ) 

Insol 1 methyl acetate (Bezold, Dissert 
1906, Na nann, B 1909,42 3790) 

Insol ] ethyl acetate (Hamers, Dissert 
1906, N Lmann,B 1910,43 314) 

Sol in lethylamine-j-Aq (Wurtz, A ch 
(3) 30 4' ) 


Solubih '■ of AgCl in methylamine at 11 5® 


% CBzm 

% AgCl 

% CH 3 NH 2 

% AgCl 

1 78 

0 16 

13 70 

3 29 

4 44 

0 62 

18 69 

5 43 

5 51 

7 66 

0 83 

1 32 

36 69 

9 93 


(Jj ty, A ch 1899, (7) 17 342 ) 


Solubi] y in mothylamme+Aq at 25® 
G mols per 1 


( fsNHa 

AgCl 

0200 

0 000300 

0400 

0 000370 

0740 

0 000424 

0947 

0 000447 

1950 

0 000481 


Wuth, B 1902, 36 241b ) 


Solu lity in iiK thylammo-l-Aq at t® 
G mols per 1 


t® 

CH 3 NH 2 

1 Ag 

18 

0 93 


25 

0 93 


25 

0 93 



Euler, B 1903, 36 2880 ) 


At 25®, 1 1 methylamine +Aq, contammg 
1 017 g mols CH 8 NH 2 , dissolves 0 0387 g 
mol AgCl, 0 508 g mol CH 8 NH 2 , 0 0178 g 
mol AgCl (Bodlander and Eberlem, B 
1903, 36 3948) 


Solubihty m ethyamine-hAq at 25® 
G mols perj 


CsHfiNH 1 

AgCl 

0 01272 

0 000114 

0 03942 

0 000156 

0 05512 

0 000235 

0 06572 

0 000312 

0 10300 

0 000824 


(Wuth, B 1902, 36 2416 ) 


Solubility m ethylamme+Aq at t® 
G mols perl 


t® 

CaHfiNH 

Ag 

18 

0 094 

0 00458 

25 

0 093 

0 00474 

25 

0 094 

0 00478 

18 

0 236 

0 0132 

25 

0 234 

0 0136 

38 

0 462 

0 0251 


(Euler, B 1903, 36 2880 ) 


At 25®, 1 1 ethylamine+Aq, contammg 
0 483 g mol C 2 H 6 NH 2 , dissolves 0 0314 g 
mols AgCl, 0 200 g mol C 2 H 6 NH 2 , 0 0115 g 
mol AgCl, 0 100 g mol C 2 H 6 NH 2 , 0 0062 g 
mol AgCl (Bodlander and Eberlem ) 
feol in amylamine+Aq, but less than in 
NH 40 H+Aq 

Sol in caprylamine-fAq 
Easily sol on warming m ethylene diamine 
+Aq (Kurnakow, Z anorg 1898, 17 220 ) 
Easily sol in alcoholic solution of thiaceta- 
mido (Kuinakow, J pr 1895, (2) 51 251 ) 
Insol in benzonitrile (Naumann, B 
1914, 47 1370 ) 


Solubility in pyridine at t° 



g AgCl sol 


t 

m 100 g 
pyridine 

Solid phase 

~52 

0 70 



~49 

0 77 



-15 

0 99 



-30 

1 3b 


. AgCl, 2 C 6 H 5 N 

-25 

1 80 


-22 

2 20 



trinsition point 

2 75 



-20 

I 71 



-18 

3 85 



-10 

4 35 

1 

• AgCl, CsHsN 

- 5 

5 05 



- 1 

5 60 
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Solubility m pyridine at t° — ^Continued 



g AgCl sol 


t® 

in 100 g 
pyndine 

Solid phase 

transition pomt 



0 

5 35 



10 

3 17 



20 

1 91 



30 

1 20 



40 

0 80 



50 

60 

0 53 

0 403 


■AgCl 

70 

0 32 



80 

0 25 



90 

0 22 



100 

0 18 



110 

0 12 




(Kahlenberg, J phys Chem 1909, 13 423 ) 

Easily sol m wann piperidine (Varet, 
C R 1892, 116 335 ) 

Mol wt determined in piperidme (Wer- 
ner. Z anorg 1897, 16 16 ) 

Qumolme dissolves traces of AgCl (Varet, 
C R 1893, 116 60 ) 

As sol in conime+Aq as m NH40H+Aq 
(Blyth, Chem Soc 1 350 ) 

Sol m smamine, and tmosinamme+Aq 
Mm Cerargynte 


Silver chlonde ammonia, AgCl, 2NH8 

Decomp by H2O (Terreil, A Phys 
Beibl 7 149) 

2AgCl, 3NH3 Decomp on air and m H2O 
to AgCl Sol m cone NH40H-1-Aq, from 
which it can be crystallised (Rose ) 

Insol m alcohol (Bodlander, Z phys Ch 
9 730) 

AgCl, 3NHs More easily decomp than 
2AgCl, 3NH8 

SI sol m hquid NHs (Jarry, A ch 1899, 
(7) 17 343 ) 

AgCl, 5NH3 SI sol m liqmd NH3 
(Jarry, A ch 1899, (7) 17 336 ) 

Silver chlorobromoiodides 

(Rodwell, Proc Roy Soc 26 292 ) 


Solubihty of AgP m H2O at t® 
G per 100 g H2O 


t® 

AgF ’ 

Solid phase 

-14 2 

60 

Ice+AgF,4H20 

+18 5 

165 

AgF, 4&2O 

18 65 

169 5 

+AgF^H20 

20 

172 

AgF, 2H2O 

24 

178 

t( 

26 

179 5 

tt 

28 6 

215 

t( 

32 

193 

n 

39 6 

222 

AgF, 2HsO-f A^ 

108 

205 

AgF 


(Gimtz, A ch 1914, (9) 2 101 ) 


Sp gr AgF+Aq at 18° 


% AgF 

Sp gr 

7 20 

1 07 

29 60 

1 38 

49 20 

1 82 

56 40 

2 09 

66 20 

2 62 


(Guntz, A ch 1914, ^9) 2 104) 


Data on solubihty of AgF m HF-f-Aq are 
given by Guntz (I c) 

SI sol m hqmd NHa (Gore, Am Ch J 
1898, 20 829) 

+H2O Dehquescent Sol in H2O 

(Guntz, A ch 1914, (9) 2 101 ) 

H-2H20 Dehquescent Sol m H2O 

(Guntz ) 

-I-4H2O Not dehquescent Sol m H2O 
(Guntz ) 

+®/8 H2O Unstable m the presence of 
crystals of AgF+2H20 (Guntz, A ch 1914, 
(9) 2 101 ) 

Silver hydrogen fluoride, AgF, HF 
(Guntz ) 

AgF, SHF Very unstable 
Sol m HF (Guntz, Bull Soc 1895, (3) 
13 114) 

Silver stannic fluonde 
See Fluostannate, silver 


Silver s?^6fluonde (argentous fluonde), Ag2F 
Decomp by H2O mto Ag and AgF 
(Guntz, C R 110 1337 ) 

Decomp by H2O 

Insol in abs alcohol, ether, acetone and 
xylene (Wohler and Rodewdd, Z anorg 
1909,61 63) 

Decomp by H2O until the solution con- 
tains 64 5% AgF, independent of temp 
(Guntz, C R 1913, 167 Q81 ) 


Silver fluonde, AgF 

Extremely dehquescent (Gore ) 

Sol m 0 55 pt H2O at 15 5° with evolution 
of heat Sp gr of sat solution at 15 5® = 
2 61 (Gore ) 


Silver tungstyl fluonde 
See Fluoxtungstate, silver 
Silver, fulminating 
See Silver nitnde 
Silver hydride, AgH 

Not decomp by H2O (Bartlett, Am Ch 
J 1896, 19 52 ) 

Argentous hydroxide, Ag402H2 

Sol m H2O Known only in solution 
(Weltzem, A 142 105 ) 

Silver hydroxide, AgOH 
Decomp mto Ag20 and H2O above —40° 
See Silver oxide 
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Argentous i Ude, Ag2l 
(Guntz, ( R 112 861 ) 

Sliver inu< ►sulphamide, AgN(S02NH2)2 4’ 

iy2B2( 

Decomp lowly m the air Somewhat sol 
m hot, moi sol m boilmg H2O, from which 
it cryst ur banged on coolmg In aqueous 
solution IS table toward alkah Decomp 
by acids difficultly sol m dry pyndme, 
e^y sol L pyridme+Aq (Hantzsch, B 
1905,38 K 5) 

(S02)sNf eAg3+534H20 Nearly msol 
m hot H2O (Ephraim and Michel, B 1909, 
42 3845) 

(S02)4N 8Ag6+4H20 (Ephraim and 

Michel ) 

(S02)4N CAge+lK, 11, and 28 H2O 
Easily s in HNOs and NH40H+Aq 
SI sol in p ridme Very sol m pyridme con- 
tainmg py ime mtrate and can be recryst 
therefrom (Ephraim and Michel ) 

(S02)4N g74-8H20 (Ephraim and 

Michel ) 

Silver lodii , Agl 
Insol m 120 

Calculat i from electrical conductivity of 
Agl+Aq, gl IS sol in 1,074,040 pts H2O 
at 28 4®, a: 1 420, 260 pts at 40® (Holleman, 
Z phys C 12 130 ) 

1 1 H2 dissolves 0 1 mg Agl at 18° I 
(Kohlraus i and Rose, Z phvs Ch 12 241 ) 
SolubilH in H2O-IXIO-8N (Rolla) 
Solubihi in H2O =0 97 X 10-^ g mols per 1 
at 25° (G cdwm,Z phys Ch 1894,13 645) 
Solubili of Agl in H2O at 25° is 1 05 X 10'® 
(m norma] y) (Thiel, Z anorg 1900,24 57) 
A sat a solution at 20 8° contains 0 0020 
X10-® g quiv per 1 (Kohlrausch, C C 
1901,11 ] 99) 

1 1 H2( dissolves 0 0035 mg Agl at 21° 
(KohlriU'^ 1 Z phys Ch 190^,60 356) 

1 1 H2( dissolves 0 00253 mg Agl at 60° 
(Sammet, phys Ch 1905, 63 644 ) 

Solubili in H2O = 1 23 X lO'® g -mol 
per Iitn 25° (A h Hill, J Am Chom 
Soc 1908 30 74 ) 

0 003 n are contamed in 1 1 of sat solu- 
tion at 21 (Kohlrausch, Z phys Ch 1908, 
64 168) 

Insol j (111 HNOg-J-Aq or H3P04-|-Aq 
Decomp /hot (onc HNOs-j-Aq or H2BO4 
Easily so in cone Hl+Aq 

1 pt A [ dissolves in 2510 pts NH40H-j- 
AqofOO sp gr (Martini, 8chw J 66 154), 
in 2493 p of 0 89 sp gr (Wallace and La- 
ment, Ch jrdz 1869 137) 

1 g ^ I dissolves in 26,300 g 10% 
NH4OH- \q (sp gi =0 96) at 12° Insol 
m5%N] OH+Aq (I ongi, Gazz ch it 13 
87) 

Coeffic nt of solubihtv m NH40H+Aq 
(density, 1926) is found lower than previ- 
ously ob ined and of the order of Veoooo at 
16° (Be bigny. Bull Soc 1908, (4) 3 772 ) 


According to Field, msol in cold cone KCl 
or NaCl-hAq, and only m traces on boilmg, 
and separates out on coohng 

100 g NaCl m cone NaCl+Aq dissolve 

0 96 mg Agl at 15°, 100 g NH4CI in cone 
NH4CH-Aq dissolve 2 9 mg Agl at 15°, 95 g 
NaCl+lO g KBr in cone solution dissolve 

1 2 mg Agl at 15°, 100 g KBr 4-225 g H2O 
dissolve 430 mg Agl at 15°, 100 g KBr m 
co:ac KBr+Aq dissolve 625 mg Agl at 15°, 
100 g KI+69 g H2O dissolve 89 8 g Agl at 
15°, 100 g KI-f-92 g H2O dissolve 54 0 g 
Agl at 15°, 100 g KI 4-366 g H2O dissolve 
7 25 g Agl at 15 ° (Schierholz, W A B 
101,2b 4) 

Sol in cone KI4-A(i, from which it is pre- 
cipitated by H2O (Field, C N 3 17 ) 

KI gives a ppt with AgNOs m presence of 
30,000 pts H2O (Hartmg ) 


Solubihty m KI+Aq at 15° 


%KI 

% Agl 

%KI 

% Agl 

59 16 

53 13 

33 3 

7 33 

57 15 

40 

25 0 

2 76 

50 0 1 

25 0 

21 74 

1 576 

40 0 

13 C 

20 

0 80 


(Schierholz, W A B 1890, 101 2b 10) 


Solubihty in KI 4* Aq at 25° 


Mol KI per 1 

g Agl per 1 

1 937 

46 42 

1 6304 

24 01 

1 482 

15 46 

1 406 

12 55 

1 018 

3 47 

1 008 

3 32 

0 734 

1 032 

0 586 

0 512 

0 335 

0 0853 


Hellwig, Z anorg 1900, 26 180 ) 


Solubility in KI4-Aq 


t=50 

% Agl 

% KI 

Solid phase 

2 5 

24 8 

Agl 

< 

16 0 

13 8 

28 0 

36 7 


39 0 

38 1 


51 8 

36 2 

“ 

53 5 

36 5 


53 5 

36 6 

Agl+Agl, KI 

53 5 

37 1 

Agl, KI 

53 4 

37 6 

KI4-AgI, KI 

50 4 

40 2 

KI 

45 0 

43 2 


38 0 

47 1 

(( 

22 8 i 

55 5 

U 

10 7 

59 1 

(i 
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t=30® 


%AgI 

%KI 

Solid phase 

0 1 


Agl 


31 4 

Cl 

29 4 

37 6 


42 8 

38 8 

It 

49 7 

38 6 

Agl + Agl, 2KI 

49 6 

39 5 

Agl, 21^1 

47 7 

40 9 

tc 

46 3 

41 4 

IC 

44 1 

43 2 

Agl, 2KI+KI 

42 8 

43 9 

KI 

35 8 

46 9 

ct 

16 0 

55 5 

Cl 


60 35 

tc 


t*-0® 


% Agl 

% KI 

Solid phase 

0 2 

9 8 

Agl 

1 5 

20 5 

tc 

6 5 


tc 

26 6 

34 6 

\ 

28 1 

36 4 

tc 

38 0 

37 9 

41 3 

42 0 


37 6 

42 7 

tc 

- 37 9 

44 0 

Agl, KI+KI 

31 3 

46 6 

KI 

21 7 

60 5 

tc 

18 0 

51 2 

tc 

9 0 

53 0 

ic 

0 

56 1 

tc 

27 5 

48 7 

Agl, 2KI+ia 

21 0 


Agl, 2KI 


(Van Dam and Donk, Chem Weekbl 1911, 
8 848) 

Very sol mKIs+Aq (Muth, Dissert 1896) 
Very sol m H2O m presence of Nal (Knr- 
nakow, Ch Z 1900, 24 60 ) 


Solubility in KI+Aq at 15** 


Composition of the sat 
solution in mols per 
1000 mols H 2 O 

SoUd phase 

Mols 

Naala 

Mols 

A.g2l2 


35 63 

8 14 

Af 

40 54 

10 94 

61 55 

25 15 

tc 

80 55 

38 19 

tc 

94 25 

47 79 

tt 

107 62 

57 52 

Agl+Agl, Nal, 3}^HsO 
Agl, Nal, 

117 96 

51 70 

134 40 

46 82 

tt 

135 83 

46 36 

AgLNaLSJ^HjO+Nal 

133 81 

43 03 

Nal 

129 02 

34 85 

tt 

122 56 

22 82 

tt 

117 11 
111 52 

11 93 

tt 

tt 


(Krym, J Russ Phys Chem Soc 1909, 41 
382.) 


Traces are dissolved by alkali mtrates+Aiji 
Easily sol in hot KOH+Aq, from which it is 



20 129 ) 

100 pts of AgNOs+Aq sat at 11° dissolve 
2 3 pts Agl m the cold, and 12 3 pts on boil- 
mg (Schnauss ) 


Solubihty of Agl m AgNOa+Aq at 25° 


Mol AgNOs 
m 1 1 

g Agl m 1 1 

Sohd phase 

0 20 

0 25 

0 30 

0 35 

0 40 

0 45 

0 50 

0 55 

0 60 

0 65 

0 70 

0 0680 

0 080 

0 090 

0 125 

0 167 

0 224 

0 299 

0 400 

0 528 

0 672 

0 850 


•Agl 

1 215 

1 63 

2 04 

3 08 

6 26 

10 90 

1 

1 

■AgsINOa 

2 54 

3 115 

3 75 

4 055 

4 69 

5 90 

16 1 

22 7 

33 2 

40 0 

53 2 

85 0 


• Ag3l(N08)2 


(HeUwig, Z anorg 1900, 26 171 ) 


Solubihty of Agl in 25% AgNOs+Aq 
reaches a maximum at about 60° and at the 
pomt of maximum solubility the quantity 
dissolved amounts to about 5 g Agl per 100 
g AgNOs (Lowry, Roy Soc Proc 1914, 
91, A, 66 ) 

Sol in hot Hg(N03)2+Aq, from which 
it crystallizes on cooling 


Solubihty of Agl m Hg(N08)2+Aq at 25** 


Mols 

Hg(N03)2 
per 1 

g Agl 
per 1 

Mols 

Hg(N03)2 
per 1 

g Agl 
per 1 

0 010 

0 800 

0 050 

1 737 

0 0125 

0 841 

0 100 

2 730 

0 025 

1 118 

1 000 

25 160 


Solubihty IS not affected by presence of 
0 1 to 2N HNO3 

(Morse, Z phys Ch 1902, 41 708 ) 


Sol inKCN-fAq 

SI sol in NaaSaOs+Aq when suspended m 
much H2O, but separates again on addition of 
KI+Aq (Field ) 

Insol m Na2S203+Aq TFogh, C R 
1890, 110 711 ) 
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S. 


Solv€ 


Sodium thiosul 


Sodium sulphit 

Ammomum sul 
Potassium cyai 
Ammomum sul 


Potassium 

Calcium 

Barium 

Aluminum 

Thiocarbamide 

Thiosinamine 


(Val 

Very sol i 
Ch J 1898, 
17 370) 
Easily sol 
B 1905,38 
Insol m a 
II, 1014), (N 
Insol m : 
sert 1906) , 
Insol in C 
6 257 ) 

Much less 
AgCl and A 
1892, 61 253 
Insol in 
1914, 47 137 
Slowly sol 
C R 1892, 1 
0 10 pts IS 
8 60 pts ar 
(Laszczynski 
Mol wt d 
ner, Z anorg 
Mm Iody7 

Silver hydros 

(Berthdot, 

Silver sodiun 
Very sol ii 
1913, 103 
Agl, Nal 
Phys Chem 
See Agl+I 

Silver iodide 
Sol in liqi 
(7) 17 371 ) 


ability m salts +Aq 



0% 

Cone 

grams Agl sol 
m 100 grams 
solvent 

ate 

1 

0 03' 



5 

0 15 



10 

0 30 

20 


15 

0 40 



20 

0 60, 



10 

0 or 



20 

0 02 


Lite 

10 

Traces 

■ Zo 

e 

5 

8 23 


ocyamde 

5 

0 02 



10 

0 08 

.20 


15 

0 13 J 



10 




10 

0 03 

1 



10 

0 02 



10 

0 02 

OK 


10 

0 79 



1 

0 008 



5 

0 05 



10 

0 09 



Lta, M 1894 15 250 ) 


liquid NHs (Franklm, Am 

0 829, Jarry, A ch 1899, (7) 

liquid NHa (Ruff and Geisel, 
)62) 

tone (Eidmann, C C 1899, 
imann, B 1904, 37 4329 ) 
ethyl acetate (Bezold, Dis- 
Taumann, B 1909, 42 3790 ) 
(Aictowski, Z anorg 1894, 

1 in hot alcoholic thiourea than 
Bi (Reynolds, Chem Soc 

nzonitrile (Naumann, B 

) 

n piperidine at 100° (Varet, 
13() ) 

ol m 100 pts pyridme at 10° 
3ol m 100 pts pyridme at 121° 
i 1894, 27 228S ) 

(rmincd m piperidine (Wei 
1897, 15 10 ) 
e 

Q iodide, 3Agl, Hl-f7H2() 

^ R 91 1024) 

iodide, 2Agl, Nal 
icetone (Maish, Chem Soc 

3J^H20 (Krym, J Russ 
DC 1909, 41 382 ) 

I under Agl 

nmoma, Agl, NH3 
1 NH3 (Jarry, A ch 1899, 


2AgI, NHs (Rammelsberg, Pogg 48 
170) 

Composition is Agl, NHs (Longi, Gazz 
ch it 13 86 ) 

Sol m hquid NH3 (Jarry, A ch 1899, (7) 
17 371 ) 

Agl, 2NH3 (Terrell, C R 98 1279 ) 

Silver nitnde, AgsN 
BerthoUet^s “knallsilber ” Very explosive 
Insol in H2O Sol m KCN+Aq Slowly 
sol m NH40IH-Aq (Raschig, A 233 93 ) 
(Angeh, Chem Soc 1894, 66 (2) 93 ) 

Argentous oxide, Ag 40 

Insol m H2O Decomp by acids mto 
argentic oxide and silver Insol mNH40II+ 
Aq or HC2H8O2 (v der Pfordten,IB 1 20 
1458 ) 

Contams H, and is a hydroxide Ag4,H20 
(v der Pfordten, B 21 2288 ) 

The above substance is a mixture, accord- 
ing to Friedheim (B 20 2557 ) 

Silver oxide, Ag20 
Somewhat sol m H2O (Bucholz ) 

Sol m 3000 pts H 2 O (Bmeau C R 41 509) 
sol m 96 pts H 2 O (Abl) 

Sol m 15,360 pts H2O (Levi, Gazz ch it 
1901, 31 (1) 1 ) 

Solubility in H2O at 26° *2 16X10 ^ mols 
AgOH per htre (Noyes, J Am Chem 
Soc 1902, 24 1147 ) 

1 liter sat aqueous solution at 19 96° con- 
tams 2 14X10-2 g , at 24 94° contains 2 5X 
10 2 g Ag20 (Bottger, Z phys Ch 1903, 
46 603) 

1 1 H2O at 25° dissolves 1 8 X 10“^ gram — 
atoms of silver Determined from its solu- 
bility in NHs (Abegg and Cox, Z phys 
Ch 1903, 46 11 ) 

1 1 H2O dissolves 0 0215 g Ag20 at 20° 
(Whitby, Z anorg 1910,67 108) 

Ihe solubility of Ag20 in H2O varies with 
the method of preparation 

Solubility of AgiO (picparcd by action of 
NaOH, fleshly prepared by the solution of 
Na m H2O, on a dil solution of AgNOs) = 
2 10X10 " g-mol m 1 1 H2O at 25°, 2 97X 
l()4g-mol at 50° 

Solubility of AgsO (prtjiarrd by action of 
aqueous baimm hyclioxide on AgNOs) = 

2 23X10'^ g-mol m 1 1 H2O it 25°, 

3 09X1(>-^ g-mol in 1 1 H2O at 50° 
Solubility of Ag20 (prepared by action of 

eone NaOH+Aq on moist, fleshly pptd 
AgCl) =2 12X10^ g-mol m 1 1 ICO at 
25°, 3 55X10 4 g-mol at 50° 

Solubility of Ag O (in eparod by action of 
eonc NaOH+Aq on moist, lieshly pptd 
Ag2C03) =2 95X10 ^ g-mol in 1 1 H2O at 
25°, 3 89X10^ g-mol at 50° (Rebiere, 
Bull Soc 1915, (4) 7 311 ) 

Sol in acids, NH4OH, and (NH4)2C03 + 
Aq Decomp by alkali chlorides, biomides, 
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and iodides H-Aq Sol m alkali cyanides, and 
thiosulphates +Aq SI sol m nitrates +Aq, 
insol m sulphates +Aq When frfeshly 
pptd, sol in NH 4 SCN+Aq SI sol m 
NH4N08+Aq Abundantly sol inBa(NOs )2 
+Aq without ppfcn of Ba02H2 Sol m 
boiling Mn(N 08 ) 2 , Ni(N 08 ) 2 , CoCN 08 ) 2 , 

Cu(NOs)2, and Ce2(]Sr08)6+Aq with pptn 
of oxides (Persoz ) 

Insol in KOH, and NaOH+Aq SI sol 
mBa02H2+Aq (Berzehus (?) 


Solubility m NH 40 H 4 -Aq at 25° 


G at Ag per 1 

Mol NHs per I 

0 0654 

0 214 

0 0658 

0 220 

0 134 

0 458 

0 140 

0 469 

0 205 

0 671 

0 205 

0 684 

0 225 

0 720 

0 224 

0 733 

0 251 

0 811 

0 248 

0 827 

0 242 

0 830 

0 257 

0 876 

0 278 

0 899 

0 276 

0 915 

0 299 

0 999 

0 343 

1 147 

0 454 

1 498 

0 470 

1 522 


(Whitney and Melcher, J Am Chem Soc 
1903, 26 78 ) 


Insol mhquid NHs (Franklin, Am ch 
J 1898, 20 829 ) 

Insol In acetone (Eidmann, C C 1899, 
II 1014), (Naumann, B 1904, 37 4329) 
Insol in ethyl acetate (Hamers, Dissert 
1906, Naumann, B 1910,43 314) 

SI sol m amylamine+Aq, easily in 
methylamine+Aq (Wurtz^ A ch 30 453), 
also m ethylamme, and thiosmamme + Aq 


Solubihty m methylanune+Aq at 18° 
G mols perl 


CH 3 NH 2 


0 1 

0 0221 

0 5 

0 118 

1 0 

0 228 


(Euler, B 1903, 36 2879 ) 

Solubihty in ethylamme +Aq at 18° 
G mols per 1 


CsHsNHa 

Ag 

0 1 

0 0322 

0 5 (interpolated) 

0 160 

10 

0 314 

0 661 

0 180 

lO 927 

0 291 

(Euler) 


Silver peroxide, Ag 202 
Sol m cone H„S 04 (Rose), and m pure 
HNOs+Aq without decomp Sol mNH 40 H 
+Aq (Schdnbem, J pr 41 321 ) 

Sol m HNOs and H 2 SO 4 with decomp 
(Mulddr, R t c 1898, 17 151 ) 

Insol m hqmd NHs (Gore, Am Ch J 
1898, 20 829 ) 

Silver oxide ammonia 
See Silver mtride 

Silver oxybromide, AgrOBr? 

Insol in H 2 O Insol m HNOs Sol n 
hot ammoma and m NaOCl + Aq ( Seyewetz 
C R 1912, 164 357 ) 

Silver oxyfluonde, AgF, AgOH 
Decomp by H 2 O with separation of Ag 20 
(Pfaundler ) 

Silver pejoxyfltioride, 2 Ag 304 , AgF 
(Tanatar, Z anorg 1901, 28 335 ) 

4 Ag 304 , 3AgF (Tanatar, Z anorg 1901 
28 335) 

Silver oxyiodide, Ag20, Agslx 

(Seyewitz, Bull Soc 1894, (3) 11 452 ) 

Silver phosphide, AgPs 
Sol m HNOs Attacked by aqua regi 
(Granger, C R 1897, 124 897 ) 

Ag 4 P 6 Insol m HCl+Aq, easily sol 1 
HNOs-fAq (Schrotter, J B 1849 247 ) 
AgzPfi (HackspiU, C R 1913,167 720 
AgsP (?) (Fresemus and Neubauer, 2 
anal 1 340) 

Silver phosphoselemde, Ag 2 Se, P 2 Se 
Insol m H 2 O or HCl+Aq Sol in HNOs 
Ao Insol in cold, decomp by hot alkalies 
Aq (Hahn, J pr 93 436 ) 

2 Ag 2 Se, PaSeg Insol in H->0, HCl, < 
HNOs+Aq, slowly sol in red fuming HNC 
(Hahn, J pr 93 440 ) 

2 Ag 2 Se, p 2 Se 6 Sol only in fuming HNC 
(Hahn) 

Silver phosphosulphide, 2 Ag 2 S, P 2 S 
Ag 2 S, P 2 S (Berzelius, A 46 254 ) 

2 Ag 2 S, P2S3 Easily sol m HNOs+i^ 
without separation of P (Berzelius ) 
Ag 4 P 2 S (Berzelius ) 

Ag 4 PS 8 Easily attacked by hot con 
HCl SI decomp Insol m hot HNO3 D 
comp by aqua regia (Ferrand, A ch 189 
(7) 17 413 ) 

Silver selemde, Ag 2 Se 
Sol m boihng HNOs+Aq as Ag 2 SeC 
which separates out by dilution with H 2 < 
(Berzehus ) 

Insol m Hg2(N08)2+Aq (Wackenrod< 
A 41 327) 
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Mm Na manmte Insol m dil , but sol 
m cone H] Dj+Aq 

Silver sul] amide (silver thionyl amide), 

SOsCN Ag)2 

Insol m yridme (Hantzch and Holl, B 
1901^4 3 6) 

+H2O (Ephraim and Gurevitsch, B 
1910,43 1 0 

Argentous ilphide, Ag4S 

Easily sc m warm dil HNOa+Aq, and m 
cone H2SC without separation of S Sol m 
cone KC^ f Aq (v der Pfordten, B 20 
1458, Guni C R 112 861 ) 

Silver snip de, Ag2S 

Less sol m H2O than Agl (Lucas, Z 
anorg 190^ 41 210 ) 

1 1 H2O issolves about 4X10 g at Ag 
as Ag^S at 1° ('Bemfeld, Z phys Ch 1898, 
26 72) 

1 1 H2( dissolves 0 8X10® g mols at 
16-18° (I [tz, Z phjs Ch 1907, 68 291 ) 

1 1 H2< dissolves 0 552X10® g mols 
AgaS at 18 (Weigel, Z phys Ch 1907, 68 
294) 

Sol in ( nc HNOa+Aq with separation 
of S Sol a hot cone HCl+Aq Not de- 
comp by uCL+Aq, but by CuCL-fNaCl 
-t-Aq In »1 m NH40H-fAq Insol m 
HgSOs+Ac or mHg(N03)2+Aq 

Insol m 2O, dll acids, alkalies, and alkali 
sulptudes-f q (Fresenius ) 

Sol in CN+Aq (Hahn, C C 1870 

240) 

Pptd Ai 5 is very sol in HNO3 contaimng 
more than 5% HNO3 (Gruener, J Am 
Chem Soc 1910, 32 1032 ) 

Only vei si sol in AgNOs+Aq, even at 
100° (Lo ty, Roy Soc Proc 1914, 91, A 
70 ) I 

Sol in CNH-Aq (Hahn, C C 1870 

240) 

Difficult sol in KCN +Aq, less difficultly 
if Ag b IS iptd fiom a very dil solution 
Amt of K N present also has influence on 
the solubil / Agib dissolved in cone KCN 
-fAq sopa tes out on dilution (B^champ, 
J pr 60 (1 ) 

fnsol in H4CI 01 NH4N03+Aq (Brett ) 
Mm Ar ntite Acanthite Sol in cone 
HN03+A( with sopaiation of b 

Sol in trie aud-fAq with addition of 
KNO3 (1 Iton, C N 37 48 ) 

Silver d^su hide, Ag^Si 

Sol m J O with decornp , also sol with 
decomp in Cl, HNO3 Cb2 does not dissolve 
out S (H it/sch, Z anoig 1898,19 105) 

Sliver sodi n sulphide, SAg^S, NaiSH-2H20 
Sol in c ic Na2S-{-Aq with decomp , sol 
m H2O w] 1 decomp (Ditte, C R 1895, 
120 93) 


Silver zme sulphide, Ag^S, 3ZnS 
(Schneider, J pr (2) 8 29 ) 

Silver sulphimide (silver thionyl imide), 
SOsNAg 

Very si sol m cold, more sol m hot H2O 
Very sol m dil HNOs (Traube, B 1892, 
26 2474) 

Silver sulphophosphide 
See Silver phosphosulphide 

Silver tellunde, Ag2Te 

Mm Hessite Sol m warm HN03+Aq 

Sodaromonitun, Na2(NH8)2 
100 g hq NHs dissolve 60 5 g at —23®, 
56 4 g at0°,56g at +5®, 55 g at 9® (Joamus 
A ch 1906, (8) 7 41 ) 

Soditun, Na2 

Violently decomposes H2O, alcohol, etc 
Insol m hydrocarbons Easily sol m acids 
with violent action 


Solubility m fused NaOH 
G sol m 100 g fused NaOH at temp 


t® 

G per 100 g NaOH 

480 

25 3 

600 

10 1 

610 

9 9 

670 

9 5 

760 

7 9 

800 

6 9 

(Hevesy, Z Elektrochem 1909, 16 631 ) 

Insol in liquid CO 2 

(Buchner, Z phys 

Ch 1906, 64 674 ) 

Sol in liquid NHa 

(Fianklm, Am Ch J 


189S, 20 829 ) 

1 gi xm atom dissolves — 

at 4-22° in 6 14 mol liquid NIL 

“ 0° ^ 5 87 “ ' 

“ —30° “ 5 52 ‘ 

“ —50° ‘‘ 5 39 ‘‘ 

‘ 5 20 ‘‘ “ 

“—105° ‘^4 98 “ “ 

(Ruff, B 190o, 39 8 30) 

cem oldc acid dissolves 0 0440 g Na 
m () days (Gates, I phvs Chem 1911, 16 
143 ) , , 

Insol m cthylamme and m bcce)ndaiy and 
tertiary imiiies (Ki xus, J Am Chem boc 
1907, 29 1561 ) 

Sodium acetylide acetylene, Na2C2, C2n2 
Very deliquescent Decomp by H2O and 
by absolute alcohol Insol in ether, ligroin, 
etc (Moissan, C R 1898, 127 915 ) 
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Soditun amalgam 

NaHgs Stable m contact with the liquid 
unalgam from 0®-40 5° Can be cryst from 
ig without decomp at any temp between 
hese limits 

NaHgs Stable m contact with the hqmd 
malgam from 40 5°-150® Can be cryst 
rom Hg without decomp at anv temp be- 
ween these limits fKerp, Z anorg 1900, 
68 ) 

sodittm amide, NaNH 2 

Decomp hy H 2 O and alcohol 

unidpchlonde, Na 2 NH 2 Cl 
H 2 O with decomp rjoanms, C R 
) 

^ arsemde, NasAs 

mp H 2 O (Lebeau, C R 1900, 130 


2 H 2 O, of which the solubihty m 100 pts H 2 O 
was found to be as follows 



Pts NaBr 

t® 

Pts NaBr 


Pts NaBr 

—21 

71 1 

+5 

82 0 

30 

97 3 

—20 

71 4 

10 

84 5 

35 

101 3 

—15 

73 1 

15 

87 3 

40 

105 8 

—10 

75 1 

20 

90 3 

45 

110 6 

— 5 
0 

77 1 

79 5 

25 

93 8 

50 

116 0 


(Coppet, A ch (5) 30 420 ) 


If solubihty S=pts NaBr in 100 pts solu- 
Uon, S=40 0+0 1746t from -20*^ to +40®, 
S=52 3+0 0125t from 50® to 160® (fitard, 
C R 98 1432) 

100 pts H 2 O dissolve at 0®, 77 5 pts NaBr, 
at 20®, 88 4 pts , at 40®, 104 2 pts , at 60®, 
111 1 pts , at 80®, 112 4 pts , at 100®, 114 9 
pts (Kremers ) 

Sat solution boils at 121® (Kremers, Pogg 
97 14) 


oodium arsemde aminoma, NasAs, NH3 
Easily sol m hqmd NHs (Lebeau, C R 
1900, 130 502 ) 

SI sol m hqmd NHs (Hugot, C R 1898, 
127 554) 


Sodium azomiide, NaNg 
Not hygroscopic Sol m H 2 O Insol m 
alcohol and ether (Curtius, B 24 3344 ) 

40 16 pts are sol m 100 pts H 2 O at 10® 

40 7 “ “ 100 H 2 O “15 2 

41 7 “ “ 100 “ H 2 O “ 17 0® 

0 3153 pt IS sol in 100 pts abs alcohol at 
16® 

Insol m pure ether (Curtius, J pr 1898, 
(2) 68 279 


Sat NaBr+Aq contains at 
—22® —10® +140® 163® 

40 1 42 6 56 5 57 5% NaBr, 

180® 180° 210® 212® 230® 

59 5 59 0 60 9 61 0 62 0% NaBr 

(fitard, A ch 1894, (7) 2 539 ) 

100 g sat NaBr+Aq at 16 4° contain 47 
g NaBr (Greemsh, Pharm J 1900, 66 190 ) 
Solubihty of NaBr+ 2 H 20 m H 2 O at 30® — 
65 5% anhydrous NaBr (Cocheret, Dissert 

1911) 

Sp gr of NaBr+Aq at 5° contaimng 
5 10 15 20 25 % NaBr, 

1 040 1 080 1 125 1 174 1 226 


Sodium bromide, NaBr, and + 2 H 2 O 
Not dehquescent Solubihty in H 2 O dif- 
fers according as NaBr or NaBr+2H20 is 
used The following data for anhy^ous 
NaBr were found 


Pts NaBr dissolved by 100 pts H 2 O at t® 


t® 

Pts 

NaBr 


Pts 

NaBr 

t° 

Pts 

NaBr 

44 1 

115 6 

74 5 

118 4 

97 2 

119 9 

51 5 

116 2 

80 5 

118 6 

100 3 

120 6 

55 1 

116 8 

86 0 

118 8 

no 6 

122 7 

60 3 
64 5 

117 0 
117 3 

90 5 

119 7 

114 3 

124 0 


Solubihty is represented by a straight hne 
of the formula S = 110 34+0 1075t 
Below 50® the salt usually crystalhzes with 


30 35 40 45 50 % NaBi 

1 281 1 334 1 410 1 483 1 565 

(Gerlach, Z anal 8 285 ) 

NaBr+Aq containing 17 15% NaBr has 
sp gr 20®/20® = l 1473 
NaBr+Aq contaimng 22 72% NaBi^has 
sp gr 20®/20® = 1 2060 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 278) 


Sp gr of NaBr+Aq at 20 5® 


Normality of 
NaBr+Aq 

g NaBr in 100 
g of solution 

Sp gr 20 5°/4° 

4 33 

33 57 

1 3284 

3 00 

25 10 

1 2284 

1 99 

17 77 

1 1526 

0 98 

9 41 

1 0750 


(Oppenheimer, Z phys Ch 1898, 27 452 ) 
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Sp gr t 20® of NaBr+Aq containing 
M g mols 'TaBr per liter 

M ( )1 0 025 0 05 0 075 

Sp gr 1 0 1732 1 002177 1 004074 1 005972 

M ( 0 0 25 0 50 0 75 

Sp gr 10 ^88 1 01964 1 03908 1 05811 

M ] ) 15 20 

Sp gr 1 0 >32 1 11963 1 15240 

(Jones anc ^earce, Am Ch J 1907, 38 728 ) 

Sol in 2SO4 (Walden, Z anorg 1902, 
29 384) 

100 pts ^aBr+Aq sat at 18-19® contain 
46 05 pts JTaBr, 100 pts NaBr+NaCl-j-Aq 
sat at 18 9® contain 46 59 pts of the two 
salts, 100 s NaBr+Nal+Aq sat at 18-19® 
contain 6 15 pts of the two salts, 100 pts 
NaBr“j“N Dl-j-Nal-j-Aq sat at 18^19® con- 
tain 63 20 its of the three salts (v Hauer, 
J pr 98 >7 ) 


Solubih of NaBr in NaOH+Aq at 17® 


(G per 100 g H2O ) 


NaOH 

NaBr 

NaOH 

NaBr 

0 0 

91 38 

22 35 

59 60 

3 26 

79 86 

24 74 

55 03 

9 24 

68 85 

28 43 

48 00 

13 43 

64 90 

36 61 

38 41 

17 17 

63 06 

46 96 

29 37 

19 12 

62 51 

54 52 

24 76 


( ittc, C R 1897, 124 30 ) 


Easily d in liquid HI (Franklin, Z 
anorg 19i , 46 2 ) 

Very si lol in alcohol 
NaBi4 HiO is sol in 1 10 pts H2O at 
15®, in 1 I pts absolute alcohol at 15°, in 
1200 pts absolute ethii at 15® (1 der, 

Dingl 22 S9 ) 

NaBr-f H2O is sol in 2 25 pts b0% alco- 
hol, and pts 90% akohol NaBr is sol m 
3 pts 60' ilcohol, and 10 pts 90% alcohol 
(Hagei ) 

100 pt absolute methyl alcohol dissolve 
17 35 pts it 19 5 ° (dc Bruyn, Z phys Ch 
10 783 ) 

100 g aBi -hClI {OH contain 0 9 g N iBi 
at the it 1 cal temp (Ccntncis^wer, Z 
phys Ch 1910, 72 437 ) 

At roo temp , 1 pt NaBr by weight is 
sol in 

4 6 ts methyl alcohol 0 7990 

14 0 “ ethvl 0 8100 

49 7 propyl 0 8160 

(Rol md, Z anorg 1898, 18 325 ) 


Solubihty m ethyl alcohol at 30® 


wt % 


Alcohol 

NaBr 

Sohd phase 

0 


59 

4 

NaBr, 2H2O 

11 

79 

42 

90 

iC 

31 

78 

32 

12 

(( 

43 

22 

26 

79 

t( 

54 

59 

20 

83 

i( 

65 

51 

16 

08 

i( 

72 

36 

13 

41 

It 

76 

92 

12 

03 

NaBr, 2H20-fNaBr 

87 

35 

7 

44 

NaBr 

97 

08 

3 

01 

it 


(Cocheret, Dissert 1911 ) 


Solubihty m mixtures of methyl and ethyl 
alcohol at 25® 


P = % methyl alcohol m the solvent 
G = g NaBr m 10 cem of the solution 
S=Sp gr of the sat solution 


P 

G 

s 2574® 

0 00 

0 293 

0 8189 

4 37 

0 365 

0 8265 

10 40 

0 404 

0 8273 

41 02 

0 724 

0 8593 

80 69 

1 251 

0 9079 

84 77 

1 286 

0 9104 

91 25 

1 432 

0 9235 

100 00 

1 440 

0 9238 


(Herz and Kuhn, Z anorg 1908, 60 155 ) 


Solubility in mixtures of methyl and propyl 
alcohol at 25® 


P = % propyl alcohol m the solvent 
G = g NaBr in 10 cem of the solution 
S = Sp gr of the sat solution 


I 

G 

S 25 /4 

0 

1 440 

0 9238 

11 11 

1 243 

0 9048 

23 8 

1 053 

0 8887 

65 2 

0 442 

0 8390 

91 8 

0 147 

0 8153 

93 75 

0 126 

0 8144 

100 

0 074 

0 8093 


(Herz and Kuhn, Z anorg 1908, 60 156 ) 
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Solubility in mixtures of propyl and ethyl 
alcohol at 25® 


P = % propyl alcohol m the solvent 
G = g NaBr in 10 ccm of the solution 
S = Sp gr of the sat solution 


p 

G 

S 25°/4° 

0 

0 293 

0 8189 

8 1 

0 249 

0 8147 

17 85 

0 247 

0 8145 

56 6 

0 190 

0 8107 

88 6 

0 111 

0 8116 

91 2 

0 083 

0 8083 

95 2 

0 082 

0 8090 

100 

0 074 

0 8093 


(Herz and Kuhn, Z anorg 1908, 60 159 ) 


2 05 g are sol m 100 g propyl alcohol 
(Schlamp, Z phys Ch 1894, 14 276 ) 

SI sol m acetone (Krug and M^Elroy, J 
And Ch 6 184) 

100 g 96% fonmc acid dissolve 22 8 g 
NaBr at 18 5° (Aschan, Ch Ztg 1913, 37 
1117 ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314), benzomtnle (Naumann, 
B 1914,47 1370 > 

The composition of the hydrates formed by 
NaBr at different dilutions is cdculated from 
detenmnations of the lowering of the fr- 
pt produced by NaBr and of the conductivity 
and sp gr of NaBr+Aq (Jones, Am Ch 
J 1905, 34 303 ) 

Sodium stannic bromide 
See Bromostannate, sodium 

Sodium uranous bromide, Na 2 UBr 6 
As K sdt (Aloy, BuU Soc 1899, (3) 21 
264 ) 

Sodium zmc bromide, NaBr, ZnBr 2 4-H20 
Hygroscopic (Ephraim, Z anorg 1908, 
69 63 ) 

2NaBr, ZnBr2+5H20 Hygroscopic 
(Ephraim ) 

Sodium carbide, Na 2 C 2 

Insol m alj neutrd solvents, decomp on 
heating and by H 2 O (Matignon, C R 1897, 
126 1034) 

Sodium carbonyl, Na2C202 
Decomp by H 2 O with explosion (Joannis, 
C R 116 1518) 

Sodium sw6chlonde, Na 4 Cl 2 
Decomp by H 2 O mto NaCl and NaOH-f 
Aq (Kreutz, B 1897, 30 403 ) 

Sodium chlonde, NaCl 
Sol mHsO 


100 ptg HsO at t® dissolve pts NaCl 


t° 

Pts NaCl 

Authority 

0 

13 89 

16 90 

59 93 
109 73 

More than 
at 13 89° 

35 81 

35 88 

37 14 

40 38 

Gay Lussac A ch (2) 11 
310 

12 

100 

35 91 

39 92 

Fehhng A 77 382 

18 75 

37 731 

Bischof 

10-15 

35 42 

Bergmann 

106 + 

42 86 

Griffiths 1825 

20 

35 9 

Schiff A 109 326 

All temps 

37 

Fuchs and Reichenbach 

1826 

25 

35 7 

Kopp A 34 262 

18 75 

36 53 

C J B Karsten 1840 

1 

18 75 
100 

36 121 

36 724 

41 076 

G Karsten 

1 25 
Boihng 

36 119 

39 324 

Unger J pr 8 285 

18 75 

100 

35 40 

36 95 

Karsten (?) cited by 
Unger 1 c 

15 56 

100 

34 2-35 42 
36 16 

Ure s Diet 

16 

35 837 

Michel and KrafFt 


1 pt NaCl IS sol in 2 789 pts H 2 O at 15® (Gerlach) 
m 3 pts H 2 O at 18 75° (Abl) m 2 8235 pts HgO at ord 
temp (Bergmann) in 2 7647 pts boiling H 2 O (Berg- 
mann) in 2 857 pts hot or cold H 2 O (Fourcroy) 

Not deposited from boiling aqueous solution unless 
the vessel containing it is open to the air (Unger I c ) 


Solubility in 100 pts H 2 O at t° 


t° 

Pts NaCl 

t° 

Pts NaCl 

1 5 

33 6 

70 

38 1 

13 75 

35 8 

108 5 

39 4 


(Nordenskjdld Pogg 136 315 ) 


Solubility in 100 pts H 2 O at t° 


t° 

Pts NaCl 

t° 

Pts NaCl 

13 89 

35 8 

59 93 

37 1 

16 90 

35 9 


40 4 


(Gay Lussac A oh 11 296 ) 


Solubility of NaCl at vanous pressures The figures 
represent pts NaCl in 100 pts sat NaCl-|-Aq at 
t° and A pressure in atmospheres 


A 

0° 

9° 

12° 

15° 

20° 

25 

30° 

1 

20 

40 

26 25 
26 35 
26 44 

26 32 
26 38 

26 35 

26 30 
26 39 
26 40 

26 35 
26 37 

26 37 
26 47 

26 47 
26 53 


(Miiller Pogg 117 386) 
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10 pts H2O dissolve at t® 


t° 

Pts NaCl 


Pts NaCl 

-15 

32 73 

40 

36 64 


33 49 

50 

36 98 

- 5 

34 22 

60 

37 25 


35 52 

70 

37 88 

6 

35 63 

80 

38 22 

9 

35 74 

90 

38 87 

14 

35 87 

100 

39 61 

25 

36 13 

109 7 

40 35 


(P jgiale, A ch (3) 8 649 ) 


100 pts 2O dissolve at 
0® ^ 12® 15® 

35 59 3' 72 35 77 35 68 pts NaCl, 

20® 25® 30® 

35 7 35 81 36 00 pts NaCl 

luUer, Pogg 122 337 ) 

100 pts H2O dissolve 35 76-36 26 pts 
NaCl at 1' 1°, and the ^ of sat solution 
— 1 204 Page and Keigntley, Chem Soc 
(2) 10 56f 

100 pts 'TaCl+Aqsat at 18-19® oontam 
26 47 pts aCl (v Hauer, J pr 98 137 ) 


Solubihi of NaCl m 100 pts H2O at t® 


t® 

Pt 

Na 


t 

Pts 

NaCl 

t® 

Pts 

NaCl 


35 


m 

36 

3 

60 

37 

3 

1 

35 


31 

36 

3 

61 

37 

3 

2 

35 


32 

36 

3 

62 

37 

4 

3 

35 


33 

36 

4 

63 

37 

4 

4 

35 


34 

36 

4 

64 

37 

5 

5 

35 


35 

36 

4 

65 

37 

5 

6 

35 


36 

36 

5 

66 

37 

6 

7 

35 


37 

36 

5 

67 

37 

7 

8 

35 


38 

36 

5 


37 

7 

9 

35 


39 

36 

6 

69 

37 

8 

10 

35 


40 

36 

6 


37 

9 

11 

35 


41 

36 

6 

71 

37 

9 

12 

35 


42 

36 

7 

72 

38 

pi 

13 

35 


43 

36 

7 

73 

38 

B1 

14 

35 

> 

44 

36 

8 

74 

38 

1 

15 

35 

) 

45 

36 

8 

75 

38 

2 

16 

35 

) 

46 

36 

8 

76 

38 

2 

17 

35 

) 

47 

36 

9 

77 

38 

2 

18 

35 

) 

48 

36 

9 

78 

38 

2 

19 

36 

) 

49 

36 

9 

79 

38 

3 


36 

) 


37 

El 

80 

38 

4 

21 

36 

) 

51 

37 

0 

81 

38 

4 

22 

36 

) 

52 

37 

0 

82 

38 

5 

23 

36 

L 

53 

37 

1 

83 

38 

6 

24 

36 

L 

54 

37 

1 

84 

38 

6 

25 

1 36 

L 

55 

37 

1 

85 

38 

7 

26 

36 

L 

56 

37 

2 

86 

38 

7 

27 

36 

> 

57 

37 

2 

87 

38 

8 

28 

36 

2 

58 

37 

2 

88 

38 

9 

29 

CO 

2 

59 

37 

3 

89 

39 

0 


Solubihty of NaCl m 100 pts H2O at t® — 
Continued 


t 

Pts 

NaCl 

n 

Pts 

NaCl 

t® 

Pts 

NaCl 

90 

39 

1 

97 

39 

5 

104 

40 

El 

91 

39 

1 

98 

39 

6 

105 

40 

1 

92 

39 

2 

99 

39 

7 

106 

40 

1 

mm 

39 

3 

100 

39 

8 

107 

40 

2 

94 

39 

3 

101 

39 

8 

108 

40 

3 

95 

39 

4 

102 

39 

9 

109 

40 

3 

96 

39 

4 

103 

40 

0 

109 7 

40 

4 


(Calculated by Mulder from his own and 
other observations, Scheik Verhandel 

1864 37) 


Solubility in 100 pts H2O at 
0-4® 20® 40® 60® 80® 

35 630 35 825 36 32 37 06 38 00 

(Andreae, J pr (2) 29 456 ) 


Solubility m 100 pts H2O from most care- 
ful experiments 

0® 20° 60® 80® 

35 571 35 853 37 091 38 046 

(Raupenstrauch, M Ch 6 563 ) 


Solubihty of NaCl m 100 pts H2O at t® 


t 

Pts NaCl 

t® 

Pts NaCl 

-14 0 

32 5 

44 75 

36 64 

-13 8 

32 15 

52 5 

37 04 

- 6 25 

34 22 

55 0 

36 99 

- 5 95 

34 15 

59 75 

37 31 

0 

35 7 

71 3 

37 96 

3 6 

35 79 

74 45 

37 96 

5 3 

35 8 

82 05 

38 41 

14 45 

35 94 

86 7 

38 47 

20 85 

35 63 

93 65 

38 90 

25 45 
38 55 

35 90 

36 52 

101 7 

40 76 


Solubility above 20® is represented by the 
formula S = 34 359-1-0 0527t (Coppet, A 
ch (5) 30 426) 


Solubility of NaCl in 100 pts H2O at high 
temp 



Pts NaCl 

1 

Pts NaCl 


39 8 


43 6 


42 1 

1 1 

44 9 


(Tilden and Shenstone, Phil Trans 1884 23 ) 
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Sat NaCl+Aq contains % NaCl at t° 


t° 

% NaCl 

t° 

% NaCl 

-21 

23 7 

77 

28 0 

-21 

23 4 

90 

28 2 

-18 

23 5 

115 

29 1 

-17 

23 3 

135 

28 9 

- 7 

25 5 

140 

28 8 

0 

25 8 

150 

29 6 

+15 

26 7 

180 

30 2 

55 

26 8 

215 

31 6 


(fitard, A oh 1894, (7) 2 532 ) 


100 g H 2 O dissolve 0 616 gram-equiva^ 
lent NaCl at 25° (Van’t Hoff and Meyer- 
hoffer, Z phys Ch 1904, 49 315 'I 


Solubility of NaCl in HjO at t® 
Most careful experunents 


1 g NaCl 



g NaCl 


[per 100 

1 cr H O 

Sp gr 

t 

per 100 
g HaO 

Sp gr 


►090 

61 70 

37 28 

1 1823 


►020 

76 65 

37 82 

1 1764 


956 

90 50 

38 53 

1 1701 


1891 

107 

39 65 

1 1631 


(Berkeley, Phil Trans Roy Soc 1904, 203 
A 189) 


Sat NaClH-Aq at 25° contains 26 5% 
NaCl (Foote, Am Ch J 1906, 36 239 ) 
100 g H 2 O dissolve 35 80 g NaCl at 25° 
(Cameron, Bell and Robinson, J phys Ch 
1907, 11 396 ) 

100 g NaCl+Aq sat at 15° contains 
26 3 g NaCl, at 30°, 26 47 g (Schreme- 
makers, Arch ne6r Sc 1910, (2) 16 81 ) 

5 456 g mol are contained mil NaCl 4* 
Aq sat at 25° fHerz, Z anorg 1911, 73 
274) 

5 40 g mol are contained m 1 1 NaCl-f Aq 
sat at 30° (Masson, Chem Soc 1911, 99 
1136) 

26 47 g NaCl are contained m 100 g 
NaCl+Aq sat at 30° (Cocheret, Dissert 

1911) 

35 79 g NaCl are sol in 100 g H 2 O at 
room temp (Frankforter, J Am Chem 
Soc 1914. 36 1106 ) 

100 mol H 2 O dissolve at 
19 3° 29 7° 40 1° 54 5° 

11 04 11 06 11 15 11 35 mol NaCl 

(Sudhaus, Miner Jahrb Beil Bd 1914, 37 
18) 


Solubihty of NaCl m H 2 O at 24 5° at vary- 
ing pressures 


S=g NaCl m 100 g solvent 
pressure m atmospheres 


P 

s 

100 g of solution contains 
g NaCl 

1 


26 42 


36 25 

26 61 


36 55 

26 77 



27 02 

1500 

37 36 

27 20 


(Cohen, Inouye and Euwen, Z phys Ch 
1910, 76 257 ) 


Sp gr of NaCl+Aq containing 15% NaCl is 1 109 at 
15° (Francoeur) 1 116 at 15° (Soubeiran) 1 1107 at 15° 
(Couher) 1 111 at 15° (Baudin C R 68 932) 

Sp gr of NaCl +Aq saturated at 15° is 1 20715 
(Michel and Krafft) at 17 5° is 1 2046 (Karsten) at 8® 
IS 1 205 (Anthon) 


Sp gr of NaCl+Aq 


%NaCl 

Sp gr 

% NaCl 

Sp gr 

% NaCl 

Sp gr 

5 

1 037 

15 

1 112 

26 

1 192 

10 

1 074 

20 

1 154 

26 43 

1 204 


(Dahlmann J B 7 321 ) 


Sp gr of NaCl+Aq at 20° 


% NaCl 

Sp gr 

% NaCl 

Sp gr 

1 

1 0066 

15 

1 1090 

2 

1 0133 

16 

1 1168 

3 

1 0201 

17 

1 1247 

4 

1 0270 

18 

1 1327 

5 

1 0340 

19 

1 1408 

6 

1 0411 

20 

1 1490 

7 

1 0483 

21 

1 1572 

! 8 

1 0556 

22 

1 1655 

9 

1 0630 

23 

1 1738 

10 

1 0705 

24 

1 1822 

11 

1 0781 

25 

1 1906 

12 

1 0857 

26 

1 1090 

13 

1 0934 

27 

1 2075 

14 

1 1012 




(Schiff, A 110 76 ) 


Sp gr of NaCl-f-Aq at 19 5° 


% NaCl 

Sp gr 

% NaCl 

Sp gr 

6 402 

1 0460 

22 631 

1 1712 

12 265 

1 0895 

26 530 

1 2036 

17 533 

1 1303 




(Kremers, Pogg 96 120 ) 
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> gr of NaCl+Aq at 15® 


% NaCl Sp gr 

% NaCl 

Spgr 

1 

1 00725 

15 

1 11146 

2 

1 01450 

16 

1 11938 

3 

1 02174 

17 

1 12730 

4 

1 02899 

■ 18 

1 13523 

5 

1 03624 

19 

1 14315 

6 

1 04366 

20 

1 15107 

7 

1 05108 

21 

1 15931 

8 

1 05851 

22 

1 16755 

9 

1 06593 

23 

1 17580 

10 

1 07335 

24 

1 18404 

11 

1 08097 

25 

1 19228 

12 

1 08859 

26 

1 20098 

13 

14 

1 09622 

1 10384 

26 395 

1 20433 


Gerlaoh, Z anal 8 279 ) 


3 gr of NaCl-f Aq at 18® 


% NaC 

Sp gr 

% NaCl 

Sp gr 

5 

1 0345 

25 

1 1898 

10 


26 

1 1982 

15 

1 1087 

26 4 

1 2014 

20 

1 1477 




(] )hlrausch, W Ann 1879 1 ) 


Sp gr )f NaCl+Aq at 20®, containing 
mols II 0 to 1 mol NaCl 


n 

Sp gr 

n 

Sp gr 

12 5 

1 15292 

100 

1 02069 

25 

1 08207 

200 

1 00965 

50 

1 04227 




VTirigiifK, ] H 1870 110) 


Sp gr ( N iCl+ Vq it 0° NiCl=g Nad 
to 0 g HO, d°=sp gr at 0°, cH = 
ma tiuin sp g , J =temp of maximum 


Sp gr of NaCl+Aq at 20® a; = mols NaCl 
to 100 mols FaO 


X 

Sp gr 

X 

Sp gr 

0 5 1 

1 01145 

4 0 

1 08408 

1 0 

1 02255 

5 0 

1 10276 

2 0 

1 04393 




(Nicol, Phil Mag C5) 16 122 ) 


Sp gr of NaCl+Aq at 0° S = weight of salt 
m 100 g of solution of the given sp gr , 
Si=No mols of salt contamed m 100 
mols of the solution 


S 

Si 

Sp gr 

23 0821 

8 627 

1 1821 

19 1932 

6 769 

1 1502 

14 3415 

4 898 

1 nil 

9 4120 

3 097 

1 0722 

5 1536 

1 644 

1 0394 


(Charpy, A ch (6) 29 23 ) 


Sp gr of NaCl+Aq 


G equivalents 
NaCl per liter 

t® 

Sp gr t®yt® 

0 005028 

18 549 

1 0002119 

0 01005 

18 550 

1 0004258 

0 02005 

18 538 

1 000848 

0 04983 

18 509 

1 002101 

0 09873 

18 525 

1 004143 

0 19388 

18 542 

1 008093 

0 28999 

18 559 

1 012053 

0 47574 

18 558 

1 019627 

0 49860 

18 06 

1 02054 

4 9860 

17 85 

1 18783 

0 00259 

14 07 

1 0001108 

0 005178 

14 076 

1 0002210 

0 010318 

14 097 

1 0004401 

0 12580 

14 097 

1 005315 

0 25019 

14 076 

1 010505 


(Kohliausch, W Ann 1894, 63 2b ) 


G NaCl 


(1 


1 

0 

1 

00000 

1 000130 

+ 4® 

0 5 

1 

003925 

1 003988 

•f* 3 

1 

1 

007634 

1 007666 

+ 1 77 

2 

1 

015366 

1 015367 

— 0 58 

3 

1 

023530 

1 023583 

— 3 24 

4 

1 

030669 

1 030890 

— 5 63 

6 

1 045975 1 

1 046952 

—11 07 


R-osetti, A ch (4) 17 382 ) 


Sj) gr of NaCl+Aq at IS®/ 18° 


g equivalents of NaCl 
in 1 liter of solution 

Sp gr 

0 005 

1 0002104 

0 010 

1 0004206 

0 020 

1 0008476 

0 050 

1 002109 

0 100 

1 004205 


(Tammann, Z phys Ch 1895, 16 93 ) 
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Sp gr of NaCl+Aq sat 18 0®, when p=sper- 
cent strength of solution, d== observed 

density, and w= volume cone m crams 
/ 1 \ “ 


per cc 




p 

d 

w 

25 37 

1 1928 

0 30263 

21 25 

1 1592 

0 24637 

17 35 

1 1277 

0 19503 

13 25 

1 0958 

0 14518 

9 34 

1 0665 

0 09960 

4 810 

1 0332 

0 04969 

2 991 

1 1 0202 

0 03052 

2 593 

1 0173 

0 2638 

1 746 

1 1 0111 

0 01765 



g NaCl sol m 
100 g H 2 O 

Sp gr 

—10° 

32 90 


0 

35 63 


10 

35 69 

1 205 

20 

35 82 

1 202 

30 

36 03 

1 198 

40 

36 32 

1 193 

50 

36 67 

1 189 

60 

37 06 

1 184 

70 

37 51 

1 178 


(Barnes J Phys Chem 1898, 2 544 ) 
Sp gr of NaCl+Aq at 20 5® 


Normality of 
NaCl+Aq 

G NaClm 

100 g of 
solution 

Sp gr 20 574® 

3 97 

20 22 

1 1489 

2 96 

15 56 

1 1124 

2 01 

10 90 

1 0775 

0 97 

5 49 

1 0373 


(Oppenheimer Z phys Ch 1898, 27 451 ) 


Cone 


0 0000 

1 

0 0001 

1 

0 0002 

1 

0 0005 

1 

0 0010 

1 

0 0020 

1 

0 0040 

1 

0 0050 

1 

0 0100 

1 


Sp gr of sat NaCl+Aq at t' 


(Tschernaj, J Russ Phys Chem Soc 1912, 
44 1565) 

Sp gr of dll NaCl+Aq at 20 004® 

Cone =g equiv NaCl per 1 at 20 004® 
Sp gr compared with H2O at 20 004® = ! 


Sp gr 


000,000,0 

000,004,2 

000,008,5 

000,021,3 

000,042,7 

000,085,1 

000,169,6 

000,211,7 

000,423,3 


(Lamb and Lee, J Am Chem Soc 1913, 36 
1686) 


Sp gr of NaCl+Aq at 15® 


Per cent NaCl 

Sp gr 

0 

1 00000 

5 

1 03624 

10 

1 07335 

15 

1 11146 

20 

1 15107 

25 

1 19228 

Sat at 15® 

1 20433 


(H C Hahn, J Am Chem Soc 1898, 20 
622) 


Sp gr of NaCl+Aq at 18®/4° 


g NaCl in 100 g of 
solution 

Sp gr 

0 19560 

1 0001 

0 097952 

0 9994 

0 065410 

0 99918 

0 048977 

0 99905 


(Jahn, Z phys Ch 1900, 33 572 ) 


Sp gr 20®/4® of a normal solution of Nad 


The saturated solution boils at 109® 
(Kremers ) 

NaCl+Aq contaimng 42 9 pts NaCl to 100 
pts H2O boils at 106 8° (Griffiths) , contam- 
ing 41 2 pts NaCl to 100 pts H2O boils at 
108 2° (Legrand), containing 40 38 pts 
NaCl to 100 pts H2O boils at 109 73® (Gay- 
Lussac), contaimng 38 7 pts NaCl to 100 pts 
H2O forms a crust at 108 3°, highest point ob- 
served, 108 8° (Gerlach, Z anal 26 426 ) 


Boiling-point of NaCl+Aq 


% NaCl 

[ B pt according to 

Bischof 

G Karaten 

6 

101 50° 

101 10° 

10 

103 03 

102 38 

16 

104 63 

103 83 

20 

106 26 

105 46 

25 

107 93 

107 27 

29 4 

107 9-108 99 


% NaCl 

B pt according to 




Legrand 

Gerlach 

5 

100 80° 

100 9® 

10 

101 75 

101 9 

15 

103 00 

103 3 

20 

104 60 

105 3 

25 

106 60 

107 6 
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B -pt of > Cl+Aq contaimng pts NaCl to 
100 pi H 2 O G~ according to Gerlach 
(Z ar [ 26 438, L= according to Le- 
grand i ch (2) 69 431) 


B pt 

1 “ 

L 

B pt 

G 

L 

100 5° 


4 

4 4 

105 5° 

27 5 

29 8 

101 

1 

6 

7 7 

106 

29 5 

31 8 

101 5 

< 

6 

10 8 

106 5 

31 5 

33 9 

102 

1 

4 

13 4 

107 

33 5 

35 8 

102 5 

1 

9 

15 9 

107 5 

35 5 

37 7 

103 

1 

2 

18 3 

108 

37 5 

39 7 

103 5 

1 

4 

20 7 

108 4 


41 2 

104 

2 

5 

23 1 

108 5 

39 5 


104 5 

2 

5 

25 5 

108 8 

40 7 


105 

2 

5 

27 7 





B -pt oi 

NaCl+Aq contaimng g NaCl in 

100 g HaC 





g NaCl 

7 6 

11 0 14 9 

16 1 

18 8 

B -pt 

►2 2° 

103 104 2 

104 8 

106 1 

g NaCl 

2 3 

24 0 26 0 

28 7 


B -pt 

>7 1 

107 7 108 7 

109 5 



(Rich ond, Analyst, 1893, 18 142 ) 


Solnbihty in HCl+Aq at 10-10 5° 


g per 100 cc | 

G per 100 co 



HCl 

NaCl 



26 06 

30 89 



94 77 

20 01 

12 76 

33 19 

102 1 

19 04 

IS 68 

20 78 

32 71 

31 77 

120 6 

16 03 


(Enklaar, R t c 1901, 20 183 ) 


Solubihty in HCl-j-Aq at 30° 


Composition of the solution 


% by wt HCl 

% by wt NaCl 

0 

26 47 

6 93 

16 16 

12 50 

9 35 

17 35 

4 52 

35 60 

0 11 


(Schreinemakers, Z phys Ch 1909, 68 85 ) 


If NaC 
m absorbe 
if temp 1 
sorption I 
C R 78 
36 pts 
12 6° low( 
68 ) 

33 pts 
give a ten 
337) 

The fre 
0 60° for 
When mo 
portional 
gram of 
163) 

Insol II 


Ls dissolved m 15 pts H 2 O, heat 
if the temp is 15°, but much less 
86°, at 100° there is neither ab- 
r evolution of heat (Berthelofc, 
'22 ) ’ 
f'aCl mixed with 100 pts H 2 O at 
the temp 2 5° (Rudorff, B 2 

laCl with 100 pts snow at — 1° 
of — ^21 3° (Rudorif, Pogg 122 

mg-pomt of NaCl+Aq is lowered 
every gram INaCl up to 10 g 
cone the froezmg-point sinks pro- 
o NaCl, 2 H 2 O, 0 342° for every 
lat salt (Rudorff, Pogg 113 

cone HCl-f-Aq 


Solubility m HCl+Aq 


Cone = concentration of HCl g mol 
per 1,000 g H 2 O 

NaCl=wt NaCl dissolved in 1,000 g H 2 O 


t° 

Cone 

NaCl 

Molecular 

solubility 

0 

0 

357 75 

6 13 


0 25 

341 70 

5 85 


0 50 

324 45 

5 56 


1 CO 

291 20 

4 99 

25 

0 

360 80 

6 18 


0 25 

344 50 

5 90 


0 50 

329 05 

5 64 


1 00 

298 10 

5 10 


Solubility f NaCl in HCl+Aq at 0° NaCl ^ 
mols NaCl (in milligrams) dissolved 
in 10 m of liquid, HCl = mols HCl (in 
millii ains) dissolved in 10 cem of liquid 


(Armstrong ind Eyre, Proc R Soc 1910, 
(A) 84 127 ) 

Solubility in HCl+Aq at 30° 


NaCl HCl 

Sum of mols 

Sp gr 

53 5 1 

54 5 

1 2045 

52 2 1 85 

54 05 

1 2025 

48 5 5 1 

53 6 

1 196 

44 0 9 275 

53 275 

1 185 

37 95 15 05 

53 00 

1 1725 

23 5 30 75 

54 95 

1 141 

6 1 56 35 

62 45 

1 1159 


G mols per 1 


iin 

NaCl 

ffr 

10 

HCl 

NaCl 

Sp gr 
iO 

0 0 

0 4575 

0 969 

1 786 

2 412 

5 400 
4 932 
4 386 
3 589 
2 412 

1 2018 

1 1906 

1 1801 

1 1633 

1 1512 

3 052 

4 152 

5 950 
7 205 

2 463 
1 628 
0 630 
0 268 

1 1427 

1 1289 

1 1188 

1 1258 


(Masson, Chem Soc 1911, 99 1132 ) 


(I gel, Bull Soc (2) 46 654 ) 
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Solubility m HCl+Aq at 25° 


Millimols HCl in 10 ccm 

Millimols NaCl m 10 ccm 


54 56 

6 07 

48 50 

10 32 

44 67 

15 90 

37 82 

21 17 

32 97 

32 83 

23 43 


(Herz, Z anorg 1912; 73 274 ) 


Moderately dil H2SO4 or HNOs+Aq pre^ 
cipitate NaCl frofia NaCl+Aq (Karsten ) 
Sol in H2SO4 (Walden, Z anorg 1902, 
29 384) 


Solubility of NaCl in NH 40 H+Aq at 30° 


(G in 1 1 sat solution ) 


Sp gr 

NHs 

NaCl 

Sp gr 

NHs 

NaCl 

1 1735 
1 1656 
1 160 

1 1494 

29 535 
40 655 
47 26 
60 78 

293 38 
292 5 
289 7 
286 5 

1 1406 
1 1395 
1 1301 
1 205 

72 07 
72 716 
81 855 
97 49 

283 38 
283 06 
277 49 
270 57 


(Hempel and Tedesco, Z anorg 1911, 24 
2467 ) 


Solubility of NaCl in NHiCl+Aq at t° 



' G per 100 g H 2 O 

sp gr 

NH 4 CI 

NaCl 

0 

0 

356 3 



146 1 

286 4 

1 185 

15 

0 

357 6 

1 200 


57 3 

326 4 

1 191 


118 9 

300 

1 183 


186 4 

271 6 

1 176 


198 8 

266 8 

1 175 

30 j 

0 

360 3 


_ 

255 4 

249 

1 166 

45 

0 

365 



322 1 

233 9 



(Fedotieff, Z phys Ch 1904, 49 168 ) 
See also under NH4CI 


Solubility in NaOH+Aq at 0° NaCl=inols 
NaCl (in milligrams) m 10 ccm solution, 
Na 20 =mols Na 20 (in milligrams) in 
10 ccm solution 


NaCl 

Na20 

Na20 + 
NaCl 

Sp gr 

54 7 

0 

64 7 


49 375 

4 8 

54 175 

1 221 

47 212 

6 725 

53 937 

1 225 

42 375 

10 406 

62 781 

1 236 

39 55 

14 78 

64 33 

1 249 

24 95 

30 5 

66 45 

1 295 

19 3 

37 875 

67 175 

1 314 

9 408 

53 25 

62 66 

1 362 


(Engel, C E 112 1130 ) 


Solubility m NaOH+Aq at 20° 


G NaOH m 

1 liter 

G NaClm 

1 liter 

Sp gr 

deg BaumS 

10 

308 

1 200 

23 5 

20 

308 

1 210 

24 0 

30 

306 

1 215 

25 5 

40 

302 

1 225 

26 4 

60 

297 

1 230 

26 9 

60 

286 

1 235 

27 4 

70 

277 

1 240 

27 9 

80 

269 

1 245 

28 4 

90 

261 

1 250 

28 8 

100 

253 

1 250 

28 8 

110 

244 

1 252 

29 0 

120 

236 

1 252 

29 0 

130 

229 

1 260 

29 7 

140 

221 

1 265 

30 2 

150 

213 

1 270 

30 6 

160 

205 

1 275 

31 1 

170 

197 

1 275 

31 1 

180 

189 

1 280 

31 5 

190 

181 

1 285 

32 0 

200 

173 

1 290 

32 4 

210 

165 

1 295 

32 8 

220 

159 

1 295 

32 8 

230 

152 

1 300 

33 3 

240 

146 

1 303 

33 6 

250 

139 

1 305 

33 7 

260 

134 

1 310 

34 2 

270 

129 

1 315 

34 6 

280 

124 

1 320 

35 0 

290 

118 

1 325 

36 4 

300 

112 

1 330 

35 8 

310 

107 

1 333 

36 0 

320 

101 

1 335 

36 2 

330 

96 

1 340 

36 6 

340 

90 

1 345 

37 0 

360 

85 

1 350 

37 4 

360 

80 

1 355 

37 8 

370 

76 

1 360 

38 2 

380 

71 

1 365 

38 6 

390 

66 

1 370 

39 0 

400 

61 

1 375 

39 4 

410 

56 

1 380 

40 0 

420 

52 

1 385 

40 2 

430 

48 

1 390 

40 6 
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Solubility a NaOH+Aq at 20® — Continued 


G NaOH 1 ] 

1 hter 

G NaClm 

1 liter 

Sp gr 

deg Baum4 

440 

45 

1 395 

41 0 

450 

42 

1 400 

41 5 

460 

39 

1 405 

41 9 

470 

37 

1 410 

42 0 

480 

34 

1 415 

42 3 

490 

32 

1 420 

42 6 

500 

30 

1 425 

43 0 

510 

28 

1 430 

43 5 

520 

27 

1 435 

43 7 

530 

27 

1 440 

44 0 

540 

26 

1 445 

44 3 

550 

26 

1 450 

44 6 

560 

25 

1 450 

44 6 

570 

24 

1 455 

45 0 

580 

23 

1 460 

45 5 

590 

23 

1 465 

45 9 

600 

22 

1 470 

46 2 

610 

21 

1 475 

46 5 

620 

20 

1 480 

46 8 

630 

19 

1 485 

47 0 

640 

18 

1 490 

47 5 


(Wint€ r, Z Elektrochem, 1900, 7 360 ) 


S ability in NaaO+Aq at 30® 


Composit n of the solution j 

Solid phase 

% by w 
Na20 

% by wt ' 
NaCl 

0 

26 47 

NaCl 

4 4:i 

21 49 

u 

12 2 

13 62 

u 

24 4J 

4 36 

it 

29 3 

2 40 

a 

37 8' 

1 12 

ic 

41 4 

0 97 

NaCl+NaOH, HsO 

42 

0 

NaOH, H 2 O 


(Schrein nakers, Z phvs Ch 1909, 68 85 ) 


The j cfa(ne( of other salts increases the 
solutilit of N iCl in H/) 

Sol sat NJLCl+Aq with pptn of 

NH4CI When the uaition is oomph tc, 
the solu on his s]) gr 1 1788, ind contains 
32 62% u\((l s ilts, or 100 pts lUO dissolve 
48 42 {) niixiKl silts, vi/ , 26 16 pts N iCl 
and 22 (> pts NH4CI (Kaisten) {See 
under h f 4 C 1 ) 

Sol 1 sit H iCh+Aq with pptn of BiCh 
until a it( ol equilibrium is n iched, whin 
100 pts 1 ( ) it 17° dissolve 18 6 pts ot mixed 
salts, of /huh 4 1 })ts an HaCb (Kaistin) 
{See un r H 1 CI 2 ) 

Insol in sat CaCb+Aq (Vauquclin, 
\nn di 2him 13 95 ) 

Mud more sol m hot than in cold HjO 
contain g MgCb or CaCb, but NaCl is pptd 
from s NaCl+Aq when that solution is 
mixed V h MgCh or CaCb + Aq (Fuchs and 
G Reic enbach, 1826 ) (See under MgCL ) 


Less sol m cone CaCL+Aq than m HoO 
(Hermann ) 


Solubility of NaCl+CaCL m H 2 O at 25® 
G per 100 g H 2 O 


NaCl 

CaCl 2 

Sp gr 

25725 ® 

Solid phase 

0 

84 


CaCL, 6 H 2 O 

1 846 

78 49 

1 4441 

+NaCl 

1 637 

58 48 

1 3651 

NaCl 

1 799 

53 47 

1 3463 

(t 

7 77 

36 80 

1 2831 

<{ 

10 70 

30 08 

1 2653 

it 

18 85 , 

19 53 

1 2367 

it 

32 48 

3 92 

1 2080 

it 

35 80 

0 

1 2030 

it 


(Cameron, Bdl and Robmson, J phys Chem 
1907, 11 396 ) 


Solubihty of NaCl in NaHCOs sat with 
CO 2 at t° 


t® j 

G per 1000 g H 2 O 

NaHCOs 

NaCl 

0 

6 0 

356 3 

it 

7 7 

350 1 

15 

0 0 

357 6 


10 0 

354 6 

30 

0 0 

360 3 

it 

13 9 

358 1 

45 

0 0 

356 0 


0 23 

361 5 


(Fedotieff, Z phys Ch 1904, 49 170 ) 


Sol in sat KClOaH-Aq, the solution can 
then dissolve more KCIO 3 (Margueritte, 
C R 38 305) 

In solution containing Ma, K, Cl and NO 3 
ions, the solubility — relations between the 
four salts NaCl, KCl, NaNOa and IvNOa 
have been studied (Ifyedi, Z anoig 1911, 
71 2) 

Sol m sat NPLNOa+Aq, without causing 
pjitn (K irsten ) 

Sol in sat NILNOa+Aq, fiom which solu- 
tion it is not pptd by silts which would c luse 
its pptn m aqueous solution (Maigui iitte, 
C n 38 307) 

Sol in sat Ba(NOj)2+Aq without eiusmg 
pi)tn 

Insol in Ca(NO02H-Aq 

Sol m Mg(N03)2H-Aq with jiptn of small 
poition of Mg(N()3) 

Sol m sat KNOj+Aq, thi mixed solution 
h iving the powei to ilissolve moic KNO3, and 
th( solubility of the IvNOa ajipaiontly in- 
creasing in the same ratio as the amount of 
NaCl present (Fourcroy and Vauquelm, 
Ann de Chim 11 130 ) 

Sol in sat KNOs-f Aq, the solution thus 
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obtained at 18 13° contains 40 34% of the 
mixed salts, or 100 pts H 2 O dissolve 67 72 
pts of the mixed salts, viz , 38 25 pts NaCl 
and 29 45 pts KNOs (Karsten ) 


Solubility of NaCl in KNOg+Aq at 25° 
KNOg—g KNOg m 100 cc of solution 
NaCl—g mol perl 


KNOs 

NaCl 

KNOs 

NaCl 

0 

5 44 

12 

5 28 

4 

5 52 

16 

5 21 

8 

5 45 

20 

5 15 


(Ritzel, Z Krist 1911, 49 152 ) 
(See also imder KNOs ) 


Solubihty of NaCl in NaNOs+Aq at 15 5° 


Sp gr 

g per 100 cc sat solution 

NaNOs 

NaCl 

H 2 O 

1 2025 

0 

31 78 

88 47 

1 2305 

7 53 

27 89 

87 63 

1 2580 

13 24 

26 31 

86 25 

1 2810 

21 58 

23 98 

82 66 

1 3090 

28 18 

22 30 

80 42 

1 3345 

33 80 

20 40 

79 25 

1 3465 

37 88* 

19 40* 

77 37 

1 3465 

37 64* 

19 67* 

77 34 


^Solutions sat with both salts 
(Bodlander, Z phys Ch 1891, 1 361 ) 


Sol m sat NaNOs+4q with pptn of 
NaNOs 

Solubihty of NaCl in NaNOs H-Aq 
Cone =oonoentration of NaNOs m g mol 
per 1,000 g H 2 O 

NaCl = g NaCl dissolved m 1,000 g H 2 O 


t° 

Cone 

NaCl 

Molecular 

solubility 

0 

0 

359 65 

6 16 


0 25 

355 90 

6 09 


0 60 

351 20 

6 02 


1 

342 15 

5 86 

25 

0 

362 95 

6 20 


0 25 

356 65 

6 11 


0 50 

352 30 

6 03 


1 

343 65 

5 88 


2 

325 50 

5 58 


(Armstrong and Eyre, Proc R Soc 1910, A 
84 127) 

(See also under NaNOs ) 


Sol in sat KCl+Aq with elevation of 
temp (Vauquelm ) 

100 g H 2 O sat with KCl dissolve 0 494 

r am'eqmvaient NaCl at 25° (Euler, 
phys Ch 1904, 49 315 ) 


Solubihty m KCl+Aq at t° 


t® 

Sat solution contains 

% NaCl 

%KC1 


21 3 

5 7 


21 3 

6 7 


21 3 

7 7 

+10 

21 3 

8 6 

20 

21 3 

9 6 

30 

21 3 

10 6 

40 

21 3 

11 5 

50 

21 3 

12 5 

60 

21 3 

13 5 

70 

21 3 

14 4 

80 

20 7 

15 8 

90 

19 9 

17 8 

100 

18 8 

19 8 

110 

17 2 

22 4 

120 

16 5 

24 1 

130 

16 4 

25 1 

140 

16 4 

! 26 1 

150 

16 4 

27 1 

160 

16 4 

28 0 

170 

16 4 

29 0 

180 

16 4 

1 30 0 


(l^tard A ch 1^94, (7) 3 277 ) 


(See under KCl ) 

100 pts NaCl+Nal+Aq sat at 18-19° 
contain 62 33 pts of the two salts (v 
Hauer ) 

Sol m sat Al 2 (S 04 ) 3 +Aq with no pptn 
(Vauquehn ) 

Sol in sat (NH 4 ) 2 S 04 +Aq with pptn of 
considerable amt of (NH 4 ) 2 S 04 +Aq (Vau- 
quehn ) 

Sol msat CuS04+Aq 

100 pts H 2 O dissolve 36 71 pts NaCl and 
7 19 pts K 2 SO 4 at 15°, and solution has sp 
gr 1 24 (Page and Keightey ) 

NaCl IS sol m K 2 S 04 +Aq, and vice versa, 
without separation of a salt 

100 pts H 2 O dissolve 7 03 pts K SO 4 and 
37 60 pts NaCl, when warmed and coohd 
to 14° (Rudorff ) 


Solubihty of NaCl and K2SO4 in H^O at t° 
100 pts H2O contain pts NaCl, K2SO4, 
and IvCl 


t 

Pts NaCl 

Pts K2SO4 

Pts KCl 

10 

33 43 

8 10 

i 18 

20 

34 01 

8 90 

5 06 

30 

34 56 

9 56 

2 95 

40 

35 16 

10 38 

2 81 

50 

35 77 

11 07 

2 84 

60 

36 40 

11 93 

2 72 

70 

36 64 

12 82 

3 20 

80 

36 04 

12 26 

5 06 

90 

35 86 

12 42 

6 98 

100 

35 63 

12 56 

8 79 


(Precht and Wittgen, B 16 1666) 
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Sol in (Id sat NaS04+Aq at first 'Without 
pptn , a erwards Na2S04 separates out 
(Itarsten 

Solubility in Na2S04+Aq containing 7 45 g 
Nf 30 4 m 100 g of the solution 


t® 

g NaCl in 100 g of 
the solution 

80 

23 30 

90 

23 33 

85 

23 45 

) 60 

23 485 

^ 75 

23 525 

> 18 

23 55 

t 28 

23 68 


(Mane nd Marquis, C R 1903, 136 684 ) 
See al under Na2S04 

Sol u sat ZnS04+Aq with separation of 
Na2S04, inS04 (Karsten) 

Insol n liquid CO2 (Biichner, Z phys 
Ch 190 64 674) 

Mode btely sol in liquid NH3 (Frankhn, 
Am Ch J 1898, 20 829 ) 

12 2 I 3 NaCl are sol m 1 pt hydrazine at 
12 5-13 (de Bruyn, R t c 1899, 18 297 ) 
100 g lydroxylamine dissolve 14 7 g NaCl 
at 17 5^ (de Bruym, Z phys Ch 1892, 10 
782) 

100 fi 95% fonmo acid dissolve 5 8 g at 
19 7" Ischan, Ch Ztg 1913, 37 1117 ) 
Solub ity in alcohol 

100 ptfi dcohol of 0 900 sp gr dissolve *5 8 pts NaCI 
of 0 872 £ gr dissolve 3 67 pts NaCI of 0 834 sp gr 
dissolve ( pt NaCI (Kirwan ) 


100 pi alcohol containing given % by weight of 
ab lute alcohol dissolve pts NaCl at 25 


% 

alcohol 

Pts 

NaCl 

alcf^iol 

Pts 

NaCl 

% 

ilcohol 

Pts 

NaCl 

0 0 

3. 70 

33 4 

16 08 

66 9 

5 95 

8 4 

iO 4<J 

41 S 

15 28 

75 2 

3 75 

16 7 

24 84 

'iO 2 

11 28 

83 6 

1 59 

25 1 

10 30 

}H J 

7 96 




(Kopp A 40 200) 


100 pt alcohol of 75% by weight dissolve at 
14 15 2 3b 71 5° 

0 6f 0 700 0 7 5() 1 033 pts NaCI 

100 pi alcohol of 9o 5% b^ weight dissolve at 
15® 77 2° 

0 174 0 171 pts NaCl 

(Wagner A 64 293 ) 

100 fcs alcohol contaaning % alcohol by 
weight hssolve pts NaCl at 15°, or 100 pts 
solutio contain % NaCl 

10 20 30 40 % alcohol, 

28 5. 22 55 17 51 13 25 pts NaCl, 

22 2 18 4 14 9 117 % NaCl, 

50 60 80 % alcohol, 

9 77 5 93 1 22 pts NaCl, 

8 9 5 b 1 2 % NaCl 

(Schiff, A 118 365 ) 


Solubihty of NaCl in. alcohol increases with 
the temperature 

100 pts (by weight) of alcohol of 0 9282 
sp gr (50 6% by weight) dissolve at 

4° 10° 13° 23° 32° 

10 9 111 11 43 119 12 3 pts NaCl, 

AA° fid® 

12 5 13 1 13 8 141 pts NaCl 
(Gerardm, A ch (4) 6 146 ) 


Solubihty m alcohol at 13° 


100 ocm contain in g 


Sp gr 

Alcohol 

Water 

Salt 

1 2030 

0 

88 70 

31 60 

1 1348 

11 81 

78 41 

23 26 

1 1144 

15 99 

74 64 

20 81 

1 0970 

19 39 

71 45 

18 86 

1 0698 

24 95 

65 80 

16 23 

1 0295 

32 33 

57 96 

12 66 

0 9880 

40 33 

49 34 

9 13 

0 9445 

49 28 

38 54 

5 93 

0 9075 

57 91 

29 37 

3 47 

0 8700 

63 86 

21 62 

1 52 

0 8400 

72 26 

11 24 

0 50 


(Bodlander, Z phvs Ch 7 317 ) 


Solubihty m ethyl alcohol +Aq at 30° 


wt % 
alcohol 

g NaCI per 100 g 
solution j H 0 

wt % 
alcohol 

g NaCI per 100 g 

solution HaO 

0 

26 50 

36 05 

50 

9 34 

20 60 

5 

24 59 

34 29 

60 

6 36 

16 96 

10 

22 56 

32 57 

70 

3 36 

12 75 

20 

19 05 

29 40 

80 

1 56 

7 95 

30 

15 67 

26 53 

90 

0 43 

4 30 

40 

12 45 

23 70 





(Taylor, J phys Ch 1897, 1 723 ) 


Solubility in ethyl alcohol +Aq at 40° 


wt % 

g NaCl per 100 g 

wt % 

g NaCl -f- lot) g 

alcohol 

solution 

HiO 

altoliul 

solution 

IfiO 

0 

26 68 

36 38 

50 

9 67 

21 42 

5 

24 79 

34 69 

60 

6 65 

17 82 

10 

22 90 

33 00 

70 

3 87 

13 10 

20 

19 46 

30 20 

80 

1 69 

8 68 

30 

16 02 

27 25 

90 

0 50 

5 10 

40 

12 75 

24 37 





(Taylor, I c ) 
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Solubility of NaCl m ethyl alcohol-f Aq at 
28° 


% 

C 2 BBOH 

% H 2 O 

Nafcl 

C21S0H 

% H 2 O 

% 

NaCl 

0 

73 53 

26 47 

45 35 

45 35 

9 3 

3 8 

71 6 

24 6 

56 2 

37 6 

6 3 

7 7 

69 7 

22 6 

67 4 

28 9 

3 7 

16 1 

64 6 

19 3 

78 8 

19 7 

1 5 

25 3 

68 9 

15 8 

89 6 

10 

0 4 

35 0 

62 5 

12 5 





(Fontem, Z phys Ch 1904, 73 212 ) 


Solubility of NaCl in ethyl alcohol +Aq at 25° 
Cone = concentration of alcohol in g mol 
per 1,000 g HsO 

NaCl=g m 1,000 g H2O 


Cone 

NaCl 

Molecular 

solubility 

0 

359 65 

6 16 

0 25 

i 355 15 

6 08 

0 50 

349 65 

5 98 

1 

337 80 

5 79 

3 

301 60 

5 16 


(Armstrong and Eyre, Proe R Soc 1910, 
(A) 84 127 ) 


100 pts absolute methyl alcohol dissolve 
1 41 pts at 18 5°, 100 pts absolute ethyl 
alcohol dissolve 0 085 pt at 18 5° (de 
Bruyn, Z phys Ch 10 782 ) 

100 pts wood-spirit of 40% (by weight) 
dissolve 13 0 pts NaCl (SchifF, A 118 365 ) 
100 g NaCl-f CH3OH contain 0 1 g NaCl 
at the critical temp (Centnerszwer, Z phys 
Ch 1910, 72 437 ) 

Solubility of NaCl in methyl alcohol H-Aq 
at 25° 


Cone = concentration of alcohol m g mol 
per 1,000 g H2O 

NaCl = g in 1,000 g H2O 


t 

Cone 

NaCl 

Molecular 

solubility 

0° 

0 

357 75 

6 13 


0 25 

355 20 

6 08 


0 50 

353 10 

6 05 


1 

347 45 

5 95 

25° 

0 

362 95 

6 20 


0 25 

359 40 

6 14 


0 50 

357 60 

6 11 


1 

353 20 

6 04 


3 

336 25 

5 75 


(Armstrong and Eyre, Proc K Soc 1910, 
(A) 84 127 ) 


1 1 aces dissolve in propyl alcohol (Schlamp 
Z phys Ch 1894, 14 276 ) 


Solubihty of NaCl m propyl alcohol+Aq 
at 25° 


Cone = concentration of alcohol in g mol 
per 1,000 g H2O 
NaCl=g NaCl in 1,000 g H2O 


m 

Cone 

NaCl 

Molecu lar 
solubility 



357 75 

6 13 



351 20 

6 01 



345 55 

5 91 

25 

D 

362 95 

6 20 


0 25 

355 75 

6 10 


0 50 

350 20 

6 00 


(Armstrong and Eyre, Proc R Soc 1910, A 
84 127) 


Solubihty of NaCl m propyl alcohol+Aq"at 
23-25° 


Klfci 

CslSoH 


% 

NaCl 

CsiTJoH 



0 

55 

87 

7 

11 

75 

14 

38 

5 

39 

80 

23 

2 

23 

51 

57 

46 

20 

15 

42 

5 

11 

79 

47 

3 

55 

18 

99 

77 

46 

16 

38 

4 

47 

79 

14 

3 

90 

14 

78 

81 

32 

18 

08 

3 

83 

78 

09 

5 

27 

12 

77 

81 

96 

20 

12 

3 

27 

76 

61 

8 

04 

9 

49 

82 

47 

22 

35 

2 

64 

75 

01 

10 

49 

7 

79 

81 

72 

24 

50 

2 

13 

75 

37 

12 

20 

6 

67 

81 

23 

24 

90 

2 

3 

72 

80 


(Frankforter and Frary, J phys Ch 1913, 
17 402) 


100 g sat solution of NaCl in 99 6% propy 
alcohol contam 0 04 g NaCl at 25° (Frank- 
forter and Frary ) 

Insol in fusel oil (Gooch, Am Ch J 9 
53) 


Solubility of NaCl in am>l ilcohol+Aq 
Liquid phases conjugated it 28° 


Upper layer 

I ()U( r 1 1 \ 1 1 

NaCl 

amyl 

aleohol 

H2O 

NaC 1 

al( oliol 

11 A) 

0 05 

95 45 

4 5 

2 () ?() 

0 22 

7i 42 


94 1 

5 9 

10 

0 4 

SO 4 

tc 

92 9 

7 1 

12 7 

0 S 

S() 5 

it 

91 6 

8 4 

() 2 

1 5 

02 i 

0 

90 2 

9 8 

0 

2 ^ 

07 7 


(Fontem, Z phys Ch 1910, 73 226 ) 


At room temp 1 pt by Wdght is sol in 
75 pts methyl akoliol 1)^ 0 7990 
566 “ ethyl Di OS] 00 

3000 “ propyl “ Di'^0S]()0 

(Rohland Z anorg 1898, 18 125 ) 

100 g methyl alcohol dissolve 1 31 l NaCl 
at 25° 
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100 g 6 lyl alcohol dissolve 0 065 g NaCl 
at25'^ 

100 g F )pyl alcohol dissolve 0 012 g NaCl 
at 25° 

100 g soamyl alcohol dissolve 0 002 g 
NaCl at 2 ’ 

(Turner a d Bissett, Chem Soc 1913, 103 
1Q09 ) 


Solubility f NaCl in ethyl + amyl alcohol at 
28“ 


Uppe 

layer 

Lower layer 

% 

% wl 
ale ol 

% ethyl 

% 

^ r-xl 


NaCl 

alcohol 

NaCl 

'll o’ ( 1 

i o ol 

0 05 

95 

5 

BH 

26 35 

0 22 

0 

0 10 

86 

1 

9 5 


0 25 

1 9 

0 25 

75 


19 1 


0 3 

9 5 

0 58 

59 


mMm\ 

22 64 

0 4 

6 9 

1 23 

47 

1 

38 7 

21 19 

0 5 

EqKI 

2 81 

31 


44 8 

19 26 

1 3 

15 2 

6 56 

17 


41 5 

15 81 

3 69 

22 1 


Critical solution amyl alcohol, 10%, 
ethyl ale( ol, 32 5%, NaCl, 11%, HsO, 
46 5% 


(Fontc i, Z phys Ch 1910, 73 244 ) , 

Ether pts NaCl from NaCl+Aq 
( Gmelin ) 

Very si ol in a mixture of equal pts of 
absolute a ohol and ether (Berzelius ) 

500 mg '^'aCl treated with above mixture 
yielded on 0 5 mg to the liqmd (Lawrence 
Smith, An J Sci (2) 16 57 ) 

100 pts >f a mixture of 1 pt 96% alcohol 
and 1 pt ^% ether dissolve 0 11 pt NaCl 
(Mayer, A 98 205 ) 

Insol ir icetone (Krug and M ’Elroy, J 
Anal Ch 184, Fidmann, C C 1899, II 
1014 ) 

Solu ility in acetone +Aq at 20“ 

\ — ccm Lcetone in 100 ccm of the solvent 

NaCl— ] illimols NaCl in 100 ccm of the 
solution 



NaCl 

0 

5^7 9 

10 

464 6 

20 

394 8 

^0 

330 1 

i2 


lower layer -108 5 

to 

i 2 )hases 


87 J 


upper layer 7 7 

88 

7 3 

89 

5 6 

90 

4 3 

100 



(Herz anc ECnoch, Z anorg 1904, 41 318 ) 


Solubihty m acetone 4* Aq at 20“ 


% NaCl 

%H20 

% acetone 

25 9 

73 06 

1 04 

24 19 

71 18 

4 03 



2 94 

20 85 

66 78 

12 37 



13 82 

18 32 


18 52 

20 44 

66 19 

13 37 

17 89 


19 90 


13 92 

85 76 

0 19 


88 99 


9 62 

90 23 


8 94 

90 94 


(Frankforter and Cohen, J Am Chem Soc 
1914,36 1127) 


Solubihty m glycol at 14 8“ =31 7% (de 
Comnck, Belg Acad Bull 1906 275 ) 

Sol m glycerme (Pelouze ) 

Solubihty of NaCl m glycerine +Aq at 25“ 
G=g glycerme m 100 g glycerme -f-Aq 
NaCl=milhmols NaCl m 100 cc of the 
solution 


G 

NaCl 

Sp gr 

0 

545 6 

1 1960 

13 28 

501 1 

1 2048 

25 98 

448 4 

1 2133 

45 36 

370 2 

1 2283 

54 23 

333 9 

1 2381 

83 84 

220 8 

1 2696 

100 

167 1 

1 2964 


(Herz and Knoch, Z anorg 1905, 46 267 ) 


Insol in benzomtnle (Naumann B 
1914,47 1370) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3602 ) 

Solubility of NaCl in solutions of HgCL m 
ethyl acetate 


100 mols ethyl acetate dissolve 


Mols HfcCh 

Mols NaCl 1 

1 Mols Hi^Cl 1 

Mols NaCl 


mmm 


5 1 

38 1 

19 6 

16 4 

4 3 

36 0 

19 2 

14 1 

3 8 

i4 9 

18 5 

13 2 

2 9 

34 8 

18 3 

12 4 

2 3 

32 1 

13 8 


1 6 


9 1 

12 2 

1 3 

22 8 


12 9 


22 9 

7 0 1 




(Linebarger, Am Ch J 1894, 16 215 ) 
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SODIUM STANNIC CHLORIDE 


Solubility of NaCi m urea+Aq at 25° 


% urta 

*1 \tiCI 

urea 

% NaCl 

0 

31 80 

18 

27 65 

5 

30 63 

23 

27 24 

9 6 

13 

29 05 

28 46 

28 

26 56 


CRiteel, Z Kryst Mm 1911, 49 152 ) 


Solubilitj of ^aCl m urea-f-A.q at (?) 
gwag urea m 100 cc of solution 
sol =» increase of solubility of NaCl in 
g per 100 cc of the solution 


g 

sol 

g 

sol 

5 

0 044 

30 

0 709 

10 

0 124 

35 

0 910 

15 

0 234 

40 

1 134 

20 

0 372 

45 

1 370 

25 

0 529 

50 

1 602 


(Fastert, ^ Jahrb Mm Beil Bd 1912, 23 
286) 


Solubility of NaCl m formamide-f Aq at 25® 


% HCONHs 

% NaCl 

%HCONH 

% NaCl 

1 

0 

31 80 

11 

29 11 

2 3 

30 98 

15 

28 52 

5 3 

30 86 

18 8 

27 76 

8 

30 40 



(Rjtzel, Z Kryst I 

to 1911,49 152) 


Insol m anhydrous and in 97% pyridine 
Verj si sol m 9o% pyridine +Aa SI sol 
m 93% p\Tidme-f \q (Kahlenberg, J Am 
Chem Soc 1908,30 1107) 

Insol m oil of turpentine (T S Hunt, 
\m J Sci [2) 19 417 ) 

100 g H 0 dissolve 236 3 g sugar +42 3 g 
NaCl at 31 25°, or 100 g sat aq solution 
contain 62 17 g sugar+11 13 g NaCl 
(Kohler, Z \ er Zuckeimd, 1897, 47 447 ) 

Solubiht} of NaCl in glucose +4.q at 25° 
Cone = concentration of glucose +Aq in g 
mol per 1,000 g H 0 
fc>ol =i5olubilit\ in 1,(X)0 g HaO 


Cone 

Sol 

1 

Molecular 

solubilit3 

0 

361 40 

6 18 

0 2o 

364 15 

6 22 

0 50 

364 30 

6 23 

1 0 

369 90 

6 32 


(Armstrong and E^Te, Proc K boc 1910, 
(A) 84 127 ) 


Min Hahte 

+2H 0 Efflorescent below 0°, si deli- 
quescent at temps abo\ e 0° (Fuchs, 1826 ) 

The solubility m H O at — 12 25° corre- 
sponds to 32 9 pts of NaCl per 100 pts H2O 
(Matignon, C R 1909, 148 551 ) 


Sodium stanmc chlonde, 2NaCl, SnCLM 
6H2O 

See Chlorostaimate, sodium 

Sodium thallic chlonde, 3NaCl, TlCL 
I2H2O 

Very sol in H2O (Pratt, Am J gf 
1895, (3) 49 404 ) 

Sodium uranium chlonde, 2NaCl, UCI4 
Non volatile and not hydroscopic (Moi 
san, C R 1896, 122 1089 ) 

Sol m H2O (Colani, A ch 1907, (8) 1 
59) 

Sodium uranyl chlonde, Na2(U02)Cl4 
As K salt (Aloy, Bull Soc 1899, (3) 2 
264) 

Sodium zme chlonde, 2NaCl, ZnCL+SH ( 
Deliquescent Easily sol mH20 (Schin 
ler, Mag Pharm 36 48 ) 

Sodium zircomum chlonde, 2NaCl, ZrCh 
(Paykull ) 

Sodium chloroiodide, NaCl4l+2H20 
Easily decomp by alcohol or ether rW( 
and Wheeler, Sill Am J 143 42 ) 

Sodium fluonde, NaF 
Very si sol m cold, and not more abui 
antly in boilmg H2O (Rose ) 

100 pts H2O dissolve 4 78 pts at 16° (B 
zelius ) 

100 pts H2O dissolve 4 pts at 15° (Frei 
A ch (3) 47 32 ) 

Sp gr of aqueous solutions contaimng 
100 pts H2O 

1 1081 2 2162 3 3243 pts NaF 

1 0110 1 0221 1 0333 

Sat solution has sp gr 1 0486 (Gerls 
Z anal 27 277 ) 

Sp gr of solution sat at 18° = 1 044, c 
t amin g 4 3% NaF (Myhus and Funk, 
1897,30 1718 ) 


Solubihty of NaF in HI +Aq at 21° 


g per 1000 g H 2 O 

g per 1000 g H 0 

HF 

NaF 

Ht 

Nal 

0 0 

41 7 

83 8 

22 < 

10 0 

41 4 

129 7 

23 ' 

45 8 

22 5 

596 4 

48 

56 5 

22 7 

777 4 

81 


(Ditte, C R 1896, 123 1282 ) 


Easily sol in liquid HF (Franklin 
anorg 1905, 46 2 ) 

SI sol in cone KC2H802+Aq (Sti 
eyer ) 

Almost insol in alcohol (Berzehus, P 
1 13) 

Insol m methyl acetate (Naumaon 
1909, 42 3790 ) 
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Sodium hydrogen fluonde, NaHF 2 
Rather difficultly sol in cold, more easily 
in hot H 0 (Berzelius, Pogg 1 13 ) 

Sodium tantalum fluonde 
iS'eoFluotantalate, sodium 

Sodium tm (stannous) fluonde, 2]SraF, 3SnF2 
Sol in H2O (Wagner B 19 896 ) 

Sodium tm (stannic) fluonde 
See Fluostannate, sodium 

Sodium tantalum fluonde 
See Fluotantalate, sodium 

Sodium tellunum fluonde, NaF, TeF 4 
Decomp by H 2 O (Berzelius ) 

Sodium titan mm fluonde 
See Fluotitanate, sodium 

Sodium tungstyl fluonde 
See Fluoxytungstate, sodium 

Sodium uramum fluonde, NaF, UF4 (?) 
Somewhat soluble in H2O (Bolton ) 

Sodium uranyl fluonde 
See Fluoxyuranate, sodium 
Sodium vanadium sesgwifluonde 
See Fluovanadate, sodium 
Sodium zmc fluonde, NaF, ZnF2 
Sol in H2O (R Wagner ) 

Sodium zircomum fluoride, 5NaF, 2ZrF4 
See Fluozirconate, sodium 
Sodium fluoride vanadium penioxide 
See Fluoxyvanadate, sodium 
Sodium hydrazide, NH2, NHNa 
Decomp by H2O with explosive violence 
Decomp by alcohol (Schlenk, B 1915, 48 
670) 

Sodium hydride, NaH 

Decomp by H O and by acids 
Sol in fused Na or Na am ilgam Insol m 
liquid NH3 Insol in Cb , CCI4, CeHe and 
terebenthene (Moissan, C R 1902, 134 
73) 

Na H4 Decomp violently by H2O 
Sodium hydrosulphide, NaSH 
Deliquescent Sol m H2O and alcohol 
-I-3H2O Difficultly sol in H2O (Damoi- 
seau, C C 1886 36 ) 

Sodium hydroxide, NaOH 
Very deliquescent 100 pts NaOH under 
a bell jar with H2O at 16-20® absorb 552 pts 
in 56 days (Mulder ) 

Very sol m H2O with evolution of much 
heat Sol m 0 47 pt H2O (Bmeau, C R 
41 509 ) 


Solubility of NaOH m H2O 


t° 

g per 100 g 

Solid phase 

Solu 

tion 

HiO 

— 78 

8 0 

8 7 

Ice 

—20 

16 0 

19 1 


—28 

19 0 

23 6 

lee+NaOH 7H 0 

—24 

22 2 

28 5 

NaOH 7 H 2 O +NaOH 5 H 2 O 

—17 7 

24 5 

32 5 

NaOH 6H 0 +NaOH 4H 0 

0 

29 6 

42 0 

NaOH 4 H 2 O 

+ 5 

32 2 

47 5 

NaOH 4 H 2 O 4-NaOH 3 HH 2 O 

10 

34 0 

51 5 

NaOH 

15 5 

38 9 

63 53 

f pt 

5 

45 5 

83 6 

NaOH 3HH 0 -f NaOH 2 H 2 O 

12 

50 7 

103 0 

NaOH 2 H 2 O +NaOH H 0 

20 

52 2 

109 

^aOH H 0 

30 

54 3 

119 


40 

56 3 

129 


50 

59 2 

145 


60 

63 5 

174 


64 3 

69 0 

222 3 

f pt 

61 8 

74 2 

288 

NaOH H 0 -f-NaOH 

80 

75 8 

313 

NaOH (’) 

110 

78 5 

365 


192 

83 9 

521 



(Pickermg, Chem Soc 1893,63 890,Myhus 
and Funk, W A B 1900. 3 450 Calc by 
Seidell, Solubilities, 2d Edition, p 653 ) 


100 g sat NaOH-fAq at 15® contain 46 36 
g NaOH (de Forcrand, C R 149 1344 ) 


Sp gr and b pt of NaOHH-A.q 


% 

NaaO 

&P 

1 gr 

B 

pt 


Sp 

gr 

B pt 

4 

7 

1 

06 

100 

ob 

31 

0 

1 

44 

120 00 

9 

0 

1 

12 

101 

11 

34 

0 

1 

47 

123 89 

13 

0 

1 

IS 

102 

78 

30 

8 

1 

oO 

129 4i 

If) 

0 

1 

23 

104 

44 

41 

2 

1 

06 

137 78 

19 

0 

1 

29 

100 

00 

40 

0 

1 

03 

148 89 

23 

0 

1 

U 

108 

89 

o3 

8 

1 

72 

204 44 

20 

0 

1 

36 

112 

78 

63 

0 

1 

80 

31) ob 

29 

0 

1 

40 

110 

60 

77 

8 

2 

00 

red heat 


(Dalton ) 


fcp gr ot NaOH + A.q at lo 


^ NaiO 


/o Na 0 

fep gr 

% Na 0 

'^P 

0 302 

1 0040 

10 879 

1 1630 

21 lo4 

1 30)3 

0 001 

1 0081 

11 484 

1 3731 

21 7o8 

1 312o 

1 209 

1 0103 

12 088 

1 1841 

21 891 

1 3143 

1 8H 

1 024() 

12 092 

1 194S 

22 30 3 

1 3198 

2 418 

1 0330 

13 297 

1 20)8 

22 907 

1 3273 

3 022 

1 0414 

13 901 

1 2178 

2 3 572 

1 3349 

3 026 

1 0500 

14 500 

1 2280 

24 170 

1 3420 

4 231 

1 Oo87 

lo 110 

1 2392 

24 780 

1 SoOo 

4 835 1 

1 0675 

15 714 

1 2453 

2o 38) 

1 3)80 

5 440 

1 0764 

16 319 

1 251-) 

2-) 989 

1 3608 

6 044 

1 0855 

16 923 

1 2*)78 

20 594 

1 37)1 

6 648 

1 0948 

17 528 

1 2612 

27 200 

1 3830 

7 253 

1 1042 

18 132 

1 2708 

27 802 

1 3923 

7 857 

1 1137 

18 730 

1 2775 

28 407 

1 4011 

8 462 

1 1233 

19 341 

1 2843 

29 on 

1 4101 

9 066 

1 1330 

19 954 

1 2912 

29 616 

1 4193 

9 670 
10 275 

1 1428 

1 1528 

20 550 

1 2982 

30 220 

1 428o 


(TUnnerman N J Pharm 18 2 ) 
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Sp gr of NaOH+Aq 


% NasO 

Sp gr 

% NasO 

Sp gr 

% 0 

Sp gr 

2 07 

4 02 
,> bO 

7 GO 

9 4? 

11 10 
12 81 

1 02 

1 04 

1 06 

1 08 

1 10 

1 12 

1 14 

14 73 
10 73 

15 71 
20 66 
22 *58 
24 47 
26 33 

1 16 

1 18 

1 20 

1 22 

1 24 

1 26 

1 28 

28 16 
29 96 

31 67 

32 40 

33 08 

34 41 

1 30 

1 32 

1 34 

1 35 

1 36 

1 38 


(Richtor ) 


Sp gr of NaOH-fAq at 15® 



Sp gr 
if % IS 
\aO 

Sp gr 
if % IS 
NaOH 

% 

bp gr 
if % IS 

nZo 

Sp gr 

If % 13 
NaOH 

1 

1 015 

1 012 

32 

1 450 

1 351 

2 

1 020 

1 023 

33 

1 462 

1 363 

3 

1 043 

1 035 

34 

1 475 

1 374 

4 

1 058 

1 046 

35 

1 488 

1 384 

5 

1 074 

1 059 

36 

1 500 

1 395 

6 

1 089 

1 070 

37 

1 515 

1 405 

7 

1 104 

1 081 

38 

1 530 

1 415 

8 

1 119 

1 092 

39 

1 543 

1 426 

9 

1 132 

1 103 

40 

1 558 

1 437 

10 

1 145 

1 115 

41 

1 570 

1 447 

11 

1 160 

1 126 

42 

1 583 

1 456 

12 

1 175 

1 137 

43 

1 597 

1 468 

13 

1 190 

1 148 

44 

1 610 

1 478 

14 

1 203 

1 159 

45 

1 623 

1 488 

15 i 

1 219 

1 170 

46 

1 637 

1 499 

16 

1 233 

1 181 

47 

1 650 

1 508 

17 

1 245 

1 192 

48 

1 663 

1 519 

IS 

1 2o8 

1 202 

49 

1 678 

1 529 

19 

1 270 

1 213 

50 

1 690 

1 540 

20 

1 285 

1 225 

51 

1 705 

1 550 

21 

1 300 

1 236 

52 

1 719 

1 560 

22 

1 31o 

1 247 

53 

1 730 

1 570 

23 

1 329 

1 258 

54 

1 745 

1 580 

24 

1 341 

1 269 

55 

1 760 

1 591 

25 

1 3o5 

1 279 

56 

1 770 

1 601 

26 

1 369 

1 290 

57 

1 785 

1 611 

27 

1 381 

1 300 

58 

1 800 

1 622 

2S 

1 39o 

1 310 

59 

1 815 

1 633 

29 

1 410 

1 321 

60 

1 830 

1 643 

30 

1 422 

1 332 

70 


1 748 

31 

1 438 

1 343 





Sp gr of NaOH+Aq at 15® — Continued 


% NaOH 1 

Sp gr 

% NaOH 

Sp gr 

7 

66 

1 0868 

24 

81 

1 

2748 

8 

0 

1 0909 

25 

3 

1 

2800 

8 

34 

1 0951 

25 

8 

1 

2857 

8 

68 

1 0992 

26 

31 

1 

2905 

9 

0 

1 1030 

26 

83 

1 

2973 

9 

42 

1 1077 

27 

31 

1 

3032 

9 

74 

1 1120 

27 

8 

1 

3091 

10 

0 

1 1158 

28 

31 

1 

3151 

10 

5 

1 1195 

28 

83 

1 

2311 

10 

97 

1 1250 

29 

38 

1 

3272 

11 

42 

1 1294 

30 

0 

1 

3339 

11 

84 

1 1339 

30 

57 

1 

3395 

12 

24 

1 1383 

31 

22 

1 

3458 

12 

64 

1 1423 

31 

85 

1 

3521 

13 

0 

1 1474 

32 

47 

1 

3585 

13 

55 

1 1520 

33 

0 

1 

3642 

13 

86 

1 1566 

33 

69 

1 

3714 

14 

5 

1 1631 

34 

38 

1 

3780 

14 

75 

1 1662 

35 

0 

1 

3858 

15 

0 

1 1697 

35 

65 

1 

3913 

15 

5 

1 1755 

36 

25 

1 

3981 

15 

91 

1 1803 

36 

86 

1 

4049 

16 

38 

1 1852 

37 

47 

1 

4118 

16 

77 

1 1901 

38 

13 

1 

4187 

17 

22 

1 1950 

38 

8 

1 

4267 

17 

67 

1 2000 

39 

39 

1 

4328 

17 

12 

1 2050 

40 

0 

1 

4410 

18 

58 

1 2101 

40 

75 

1 

4472 

19 

0 

1 2148 

41 

41 

1 

4545 

19 

58 

1 2202 

42 

12 

1 

4619 

20 

0 

1 2250 

42 

83 

1 

4694 

20 

59 

1 2308 

43 

66 

1 

4769 

21 

0 

1 2361 

44 

38 

1 

4845 

21 

42 

1 2414 

45 

27 

1 

4922 

22 

0 

1 2462 

46 

15 

1 

5000 

22 

64 

1 2522 

46 

87 

1 

5079 

23 

15 

1 2576 

47 

60 

1 

5158 

23 

67 

1 2632 

48 

81 

1 

5238 

24 

24 

1 2687 

49 

02 

1 

531 


Hager, Comm 1883 ) 

The sp gr increases or diminishes for ea 
degree as follows 


(Gerlach, Z anal 8 279, calculated from 
fechiff, \ 107 300 ) 


fep gr of N"aOH-|~‘^q at 15° 


NaOH 

Sp gr 

% NaOH 

Sp gr 

0 bl 

1 0070 

4 0 

1 0435 

0 9 

1 0105 

4 32 

1 0473 

1 0 

1 0107 

4 64 

1 0511 

1 2 

1 0141 

4 96 

1 0549 

1 t) 

1 0177 

5 29 

1 0588 

2 0 

1 0213 

5 58 

1 0627 

2 3b 

1 0249 

5 87 

1 0667 

2 71 

1 0286 

6 21 

1 0706 

3 0 

1 0318 

6 55 

1 0746 

3 35 

1 0360 

6 76 

1 0787 

3 67 

1 0397 

7 31 

1 0827 


% NaOH 1 

Corr 

40-50 

0 00045 

30-39 

0 0004 

20-29 

0 0003 

10-19 

0 0002 


Hager, Comm 1883 ) 

Sp gr of NaOH+Aq at 15° 


% NaOH 

Sp gr 

% NaOH 

Sp gr 

2 5 

1 0280 

20 

1 226 

5 

1 0568 

25 

1 282 

10 

1 1131 

30 

1 337 

15 

1 1790 




(Kohlrausch, W Ann 1879 ) 
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Sd gr of NaOH+Aq at 20® containing 
9 mols NaOH to 100 mols H20=l 04712 
Psicol, Phil Mag (5) 16 122 ) 


Sp gr of NaOH+Aq at 15® 


Sp gr 

% NaaO 

Sp gr 

1 069 

25 

1 353 

1 139 

30 

1 426 

1 210 

35 

1 500 

1 281 




(Hager, A^djumenta Vana, Leipsic, 1876 ) 


Sp gr of NaOH+Aq at 15® 


a 

iz: 

sp gr 

w 

SS? 

iz: 

Sp gr 

iz; 

Sp gr 

0 

0 

999180 

17 

1 188707 

34 

1 

373453 

1 

1 

010611 

18 

1 199783 

35 

1 

383815 

2 

1 

021920 

19 

1 210861 

36 

1 

394092 

3 

1 

033109 

20 

1 221933 

37 

1 

404279 

4 

1 

044317 

21 

1 233062 

38 

1 

414363 

5 

1 

055463 

22 

1 244119 

39 

1 

424353 

6 

1 

066602 

23 

1 255134 

40 

1 

434299 

7 ; 

1 

077733 

24 

1 286092 

41 

1 

444161 

S 

1 

088856 

25 

1 277063 

42 

1 

453929 

9 

1 

099969 

26 

1 287990 

43 

1 

463623 

10 

1 

111069 

27 

1 298877 

44 

1 

473249 

11 

1 

122165 

28 

1 309708 

45 

1 

482850 

12 

1 

133250 

29 

1 320496 

46 

1 

492406 

13 

1 

144353 

30 

1 331213 

47 

1 

501927 

14 

1 

155450 

31 

1 341879 

48 

1 

511412 

15 

1 

166538 

32 

1 152472 

49 

1 

520868 

16 

1 

177619 

33 

1 362991 

50 

1 

530282 


(Pickering, Phil Mag 1S<)4, (5) 37 373 ) 


Sp gi of a N solution of NaOPI+\q at 
1871-8° = 1 041S (I oomis, W \nn 1S%, 60 
550) 

bp gi ofNiOH+4q 

%NaOH S71 3()7 3 S2 

Sp gr 20°/20® 1 096S 1 041() 1 04b4 

(I e Blanc and Kohland, Z phys Ch lS9b, 
19 272 ) 


Sat NaOH+Aq boils at 215 5® (Grif- 
fiths ) 

Sat NaOH+Aq boils at 310® (Gerlach, 
Z anal 26 427 ) 

NaOH+Aq of 1 500 sp gr contains 36 8% 
NaOH and boils at 130® 


B -pt of NaOH+Aq containing pts NaOH 
to KX) pts H2O 


B pt 

Pts NaOH 

B pt 

Pts NaOH 

105® 

17 

210° 

425 5 

110 

30 

215 

475 5 

115 

41 

220 

526 3 

120 

51 

226 

583 3 

125 

60 1 

230 

645 2 

130 

70 1 

235 

714 3 

135 

81 1 

240 

800 

140 

93 5 

245 

888 8 

145 

106 5 

250 

1000 

150 

120 4 

255 

1142 8 

155 

134 5 

260 

1333 3 

160 

150 8 

265 

1534 

165 

168 8 

270 

1739 1 

170 

187 

275 

2000 

175 

208 3 

280 

2353 

180 

230 

285 

2857 

185 

254 5 

290 

3571 4 

190 

281 7 

300 

4651 1 

195 

312 3 

305 

64ol 6 

200 

345 

310 

10526 3 

205 

380 9 

314 

22222 2 


(Gerlach, Z anal 26 463 ) 


Insol m liquid NH3 (Franklin, \m Ch 
J 189S, 20 829 ) 


bp gi of Na COs+NaOH-f \q at 11 5® 
H 0 at 4® = 1 


% Nu COi 

% NaOH 

Sp gr 

3 84) 

14 10 

1 196 

1 171 

13 61 

1 182 

2 204 

12 51 

1 164 

1 642 

10 17 

1 136 

0 2686 

16 64 

1 1S6 


(Wegsch eider and Walter, M 1905, 26 693 ) 


Sp gr of NaOH+Aq at t II O it 4°==1 
1 he solutions ( out lined i small imoimt 
of NdztO, 


t 

Vt. N lOH 

% Nu CO 3 

Sp gr 

60 

22 57 

0 61 

1 2312 


20 04 

0 48 

1 2026 


17 04 

0 35 

1 1692 


14 16 

0 18 

1 1374 


10 92 

0 36 

1 1020 

80 

22 81 

0 55 

1 2207 


14 01 

0 42 

1 1232 


(Wegscheider and Walter, M 1905, 26 691 ) 


S} gr of N 12CO +18 iOH+A.q at t° H () 
at 4° = 1 


t 

0 N 1 CO 3 


gr 

60® 

15 38 

10 60 

1 2621 


11 79 

9 o2 

1 2)02 


12 10 

8 29 

1 19o2 


9 965 

6 86 

1 l')94 


9 47 

6 70 

1 1 )2l 


7 69 

5 22 

1 1158 

0 

0 

00 

15 26 

11 14 

1 2510 

1 

9 48 

6 91 

1 1417 


(Wegscheider and Walter, M 1905, 26 692 ) 
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Solubilxty of NaOH+Na8SbS4at3^ 


NaOH 

% \ajSbS4 

Solid phase 

0 

27 1 

NaiSbSi, 9HjO 

9 9 

13 

(( 

24 8 

5 9 


32 9 

10 5 

tt 

42 6 

16 4 

it 

47 2 

17 7 

“ +NaOH,HsO 

49 5 

9 1 

NaOH, H,0 

54 3 

0 

Ct 


(Donk,Chem Weekbl 1908,6 529,629,767) 


Easily sol in alcohol or wood spirit, sol in 
fusel-oil Sol in an aqueous solution of 
mannite (Fa\Te, A ch (3) 11 76 ) 

'Easily sol m glycerine 
hoi to a certain extent in ether 
Insol in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904,37 3602), benzomtrile (Naumann, 
B 1914,47 1370) 

-I-H2O 100 g solution m HoO sat at 25 
contam 42 g NaaO (Schrememakers, Arch 
N4er Sc 1910, (2) 16 81 ) 

Mpt 64 3° (See above) 

-j-lVsH 0 (Cripps, Pharm J Trans (3) 
14 833) 

+2H 0 See above 

4-31/2H2O Deliquescent Sol mH20with 
absorption of much heat Melts at 6° 
(Hermes ) 

Mpt 15 5° (See above) 

-f 4, 5 and 7H 0 (See above ) 

The composition of the hydrates formed 
by NaOH at diJBferent dilutions is calculated 
from determinations of the lowering of the 
fr-pt produced by NaOH and of the con- 
ducts lt^ and sp gr of NaOH -f- \q (Jones, 
\m Ch J 190o, 34 336 ) 

Sodium pcrhydroxide, !N aOiH 
' \atr\l h\dro\ide ” 

Decomp bj H 0 Sol in cold alcohohc 
acetic aud (Tafel, B 1894,27 2300) 

Sodium iodide, Nal, and H-2H20 
Solubilit\ of 2s al and of NaI-f-2H20 m 
H O differ Belov 65°, NaI-f-2H20 usually 
separattb out and abo\e that temp Nal 
separateb 


Solubiht} of Nal m 100 pts H2O at t° 


t® 

Pt 

Nal 

t 

Nal 

t 

Pts 

Nal 

71 3 

294 4 

92 4 

300 2 

124 7 

317 5 

74 1 

29o 3 

97 1 

300 3 

132 5 

317 3 

81 6 
86 4 

296 S 
298 3 

101 7 
110 7 

302 5 
306 2 

138 1 

319 2 


Solubihty is represented by a straight hne 
of the formula S-264 19+0 3978t 


Solubihty of NaI+2H 0 m 100 pts at t° 


t® 

Pts 

Nal 

t® 

Pts 

Nal 

t® 

Pts 

Nal 

- 17 

149 4 

15 

173 7 

45 

215 6 

-15 

150 3 

20 

178 7 

50 

227 8 

- 5 

165 4 

25 

184 2 

55 

241 2 

0 

158 7 

30 

190 3 

60 

256 8 

5 

163 6 

35 

197 0 

65 

278 4 

10 

168 6 

40 

205 1 




(Coppet, A ch (5) 60 424 ) 


If solubility S=pts Nal m 100 pts solu 
tion, S=613+01712t from 0° to 80°, S=r 
75+0 0258t from 80° to 160° (fitard, C R 
98 1432) 

NaI+2H20 IS sol m 0 55 pt H2O at 15“ 
(Eder, Dmgl 221 89 ) 

100 pts Nal+Aq at 18-19° contam 62 
pts Nal (v Hauer, J pr 98 137 ) 


1(X) pts H2O dissolve at 


0° 

20° 

40° 

60° 

158 7 

178 6 

208 4 

256 4 pts Nal 

80° 

100° 

120° 

140° 

303 

312 5 

322 5 

333 3 pts Nal 


(Kremers, Pogg 

97 14) 


Transition pt for NaI+2H20 to Nal i 
64 3°, and sat solution contammg 744? 
Nal (Panfiloff, J Russ Phys Chem^Soc 
1893,26 162) 

100 g H2O dissolve 172 4 g Kal a 
15°, and sp gr of sat solution- 1 893 < 
(Greenish, Pharm J 1900, 66 190 ) 

1(X) g solution of NaI+2H20 sat at 3C 
contains 65 5 g anhyd Nal ((jochere 
Dissert 1910 ) 

Sp gr of Nal+Aq at 19 5° containing 
5 10 15 20 25 30 % Na 

1 040 1 082 1 128 1 179 1 234 1 294 

35 40 45 50 55 bO ^^0 Na 

1 360 1 432 1 510 1 60 1 70 1 SI 

(Gerlach, Z anal 8 2S5 ) 

Sat solution boils at 141° 

Sol in liquid SOo (Walden, B 1899, 3S 
2864), POCls (Walden, Z anoig 1900, 2 
212 ) 

Very easily sol m liquid NH3 (Fiankln 
Am Ch J 1898, 20 829 ) 

Sol in 12 0 pts absolute alcohol, in 3t 
pts ether (Eder, Dmgl 221 89 ) 

Sol m 3 pts 90% alcohol (Hager ) 

100 pts absolute methyl alcohol dissoh 
77 7 pts Nal at 22 5°, ethyl alcohol, 43 1 pt 
(de Bruyn, Z phys Ch 10 783 ) 

Very sol in abs methyl alcohol and is n( 
pptd therefrom on the addition of a larj 
volume of abs ether, while wet ether produc 
immediate separation (Loeb, J Am Cher 
Soc 1905,27 1020) 
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Solubility of Nal m ethyl alcohol 


(g Nal in 100 g alcohol ) 



Nal 

t 

Nal 


43 77 

200 

42 3 


44 25 

220 

38 5 


44 50 

230 

36 2 

80 

45 0 

240 

32 7 

100 

46 1 

250 

26 2 

120 

45 2 

255 

21 0 

160 

45 0 

260 

10 8 

180 

44 3 

261 5* 

1 8 6 


♦Critical temp of solution 


(Tyrer, Chem Soc 1910, 97 626 ) 


100 g sat solution of Nal in ethyl alcohol 
at 30® contains 30 9 g (Cocheret, Dissert, 

1910) 


Solubihty m ethyl alcohol+Aq at 30° 


% Nal 

% alcohol 

Solid phase 

65 52 

0 

Nal, 2HjO 

64 

3 40 

Cl 

64 2 

18 5 

Cl 

54 

18 8 

Cl 

48 8 

28 5 

Cl 

42 35 

41 7 

cc 

38 5 

53 2 

ll 

37 91 

54 7 

Cl 

37 49 

66 37 

Nal, 2H20+NaI 

35 65 

59 24 

Nal 

33 24 

61 78 

U 

30 90 

68 70 

ll 


(Cocheret, Dissert 1911 ) 


U room temp 1 pt by weight is sol in 

1 2 pts methyl alcohol 0 7990 
1 7 ethyl 0 SlOO 

3 8 ‘‘ piopyl ‘‘ Dis 0 8100 

(Rohland, / anoig 1898, 18 325 ) 


100 g methyl alcohol dissolve 90 35 g 
Nal at 25° 

100 g ethyl alcohol dissolve 46 02 g Nal at 
25° 

100 g propyl alcohol dissolve 28 22 g 
Nal at 25° 

100 g isoamyl alcohol dissolve 16 30 g 
Nal at 25° 

(Turner and Bissett, Chem Soc 1913, 103 
1909) 


Solubihty m methyl alcohol +ethyl alcohol 
at 25° 


P ~ % methyl alcohol m the solvent 
G=g Nal m 10 cem of the solution 
S=Sp gr of the sat solution at 25° 


P 

G 

S 25°/4® 

0 00 

3 515 

1 0806 

4 37 

3 768 

1 1029 

10 40 

3 971 

1 1123 

41 02 

4 598 

1 1742 

80 69 

5 744 

1 2741 

84 77 

5 892 

1 2886 

91 25 

6 110 

1 3056 

100 00 

6 322 

1 3250 


(Herz and Kuhn, Z anorg 1908, 60 154 ) 


Solubihty m mixtures of methyl and propyl 
alcohol at 25° 


^ — % propyl alcohol m the solvent 
G=g Nal m 10 cem of the solution 
S = Sp gr of the sat solution 


P 

G 

S 25°/4° 

0 

6 322 

1 3250 

11 11 

5 845 

1 2853 

23 8 

5 464 

1 2528 

65 2 

4 071 

1 138 

91 8 

2 914 

1 0420 

93 75 

2 649 

1 0178 

100 00 

2 411 

0 9968 


(Herz and Kuhn, Z anorg 1908, 60 156 ) 


Solubility in mixtures of propyl and ethy 
alcohol at 25° 


P = % propyl alcohol in the solvent 
G = g Nal in 10 cem of the solution 
^ = Sp gr of the sat solution 


p 

G 

S 2:) y4 

0 

3 515 

1 0806 

8 1 

3 460 

1 0732 

17 85 

3 405 

1 0720 

56 6 

2 841 

1 0276 

88 6 

2 613 

1 0130 

91 2 

2 588 

1 0104 

95 2 

2 474 

1 0020 

100 

2 411 

0 99(^8 


(Herz ai^d Kuhn, Z anorg 1908, 60 159 ) 


Sol in normal propyl alcohol (Loeb, J 
Am Chem Soc 1905, 27 1020 ) 

28 74 g are sol in 100 g propyl alcohol 
(Schlamp, Z phys Ch 1894, 14 276 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3789) 

Sol in ethyl acetate (Casaseca, C R 30 
821) 

Insol m ethyl acetate (Naumann, B 
1910,43 314) 



SODIUM TIN IODIDE 


SI sol in benzomtnle (Naumann, B 
1914,47 1369) 

Solubility in organic solvents at t® 
C==pts by wt of Nal in 100 ccm of the 
sat solution 

L=no of Lters which at the saturation 
temp hold m solution 1 mol Nal 


Soh ent 


c 

L 

Furfurol 

25 

25 10 

0 597 

Acetomtrile 

25 

18 43 

0 813 


0 

22 09 

0 679 

Propiomtnle 

25 

6 230 

2 406 


0 

9 091 

1 649 

Nitromethane 

25 

0 478 

31 36 

it 

0 

0 339 

44 27 


alden, Z phys Ch 1906, 65 718 ) 


Very sol m acetone (Walden ) 

H-SHjO Transition pomt of NaI+5H20 
to NaI+2H20 is —13 5°, and sat solution 
contains 60^% Nal (PaniSloff, J Buss 
Phys Chem Soc 1893, 26 162 ) 

Sodium tm (stannous) iodide, Nal, Snl2 
Very sol mH20 When treated with little 
H 0, Nal is dissolved out, but a larger amt 
of H 0 dissolves it completely (BouUay, A 
ch (2) 34 375 ) 

Sodium zmc iodide, 2NaI, Znl2+3H20 
Deliquescent 

NaZnl3+2H 0 ^ er> hydroscopic 

(Ephraim, Z anorg 1910, 67 383 ) 

Sodium mtnde, 

Decomp bj heat (Franz Fisher, B 1910, 
43 UbS) 

Sodium suboxidey NaaO 

Decomp b} H 0 (de horciand, C R 
1898, 127 365 ) 

Sodium oxide, Na20 

\erv deliquescent, and sol in H2O with 
evolution of heat 
jSee Sodium hydroxide ‘ 

Sodium peroxide, Na 0 

Deliquescent, and vei} sol m H O with 
partial decomp 

Solution decomp on boding 
Cr\st wuth 2H2O, and 8H2O (Fairley, 
Chem Soc 1877 125) 

Forms hydrate Na20->(0H)4+4H20 
Easd} sol m H 0 or dd acids without 
vdecomp fSchone, A 193 241 ) 


Sodium peroxide carbonate, Na2C04 
Easdy decomp (Woffenstem, B ions 

41 285) 

Sodium peroxide d^carbonate, NaoCoOfi 
Easdy decomp (Woffenstein, B ignj 

41 287) 

Sodium ^T^oxide, NaOs 
Sol in H2O forming a solution of Na^O 
(Joanms, C B 1893, 116 1371 ) 

Sodium inoxide carbonate, Na2C06 
(Woffenstem, B 1908, 41 296 ) 

Sodium tnoxide d^carbonate, NaHC04 
Two isomenc modifications (Woffei 
stem, B 1908, 41 390 ) 

Sodium inoxide hydrate, NaO OH 
See Sodium perhydroxide 
Isomenc with Tafel’s sodyl hydroxid 
0 Na OH (B 27, 2297 ) 

Insol m alcohol 

Very unstable (Woffenstem, B 190 
41 290) 

Sodium phosphide, NaPs 
Easily decomp by H2O (Hugot, C 1 
1895, 121 208 ) 

Sodium hydrogen phosphide, NaH2P 
Decomp by H2O (Joanms, C B 189 
119 658) 

Na8H8P2 Decomp by acids and H2( 
(Hugot, C B ,1898, 126 1721 ) 

Sodium selemde, Na2Se 
Very dehquesccnt Dccomp by H ( 
(Uelsmann, A 116 127 ) 

Insol m liquid NHs, sol in an free H2 
to a colorless liquid (Hugot, C R 189 
129 299) 

Cryst with lbH20, 9H O, uid V H2( 
(labre, C R 102 013 ) 

+10H 0 Very sol in H O, vuy unstab 
m the air (Clcvu, Z anoig 1S05, 10 14'" 

Sodium deselemde, Na S( 2 
(Jackson, B 7 1277 ) 

Sodium inselemde, Na2Sc3 
Sol m H2O (Mathewson, J Am Cher 
Soc 1907, 29 873 ) 

Sodium Aea^selemde, Na2S6 
Sol m H2O (Mathewson, J Am Cher 
Soc 1907, 29 873 ) 

Sodium woTwsulphide, Na2S 
Sol m H2O Much less sol in alcohol ths 
m H2O Insol in ether (Boussm ) 
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+5H2O Tr pt from Na2S+5MH’20, 94® 
-|-5J^H20 

The sat solution contains — 

28 48% anhydrous salt at 50® 

29 27 " " " 55° 

29 92 “ “ 60® 

31 38 70® 

33 95 “ “ “ 80® 

37 20 “ 90 ® 

Labile from 48 9-91 5°, stabile from 91 5- 


(Parravano and Fomami, C C 1908| I 5 ) 

+6H2O Less efflorescent than with 9H2O 
Sol m H2O and alcohol 
The sat solution contains — 

26 7 % anhydrous salt at 50° 

28 1 ' 60° 

30 22 70® 

32 95 “ 80® 

36 42 “ '' 90® 

Tr pt to NaaS+SJ^HiO, 91 5° 

(Parravano and Fomami ) 

+9H2O Efflorescent Much less sol in 
alcohol than H2O When dissolved m H 0, 
temp sinks from +22 to — 6 1® (Finger, 
Pogg 128 635 ) 

The sat solution contains — 

9 34% anhydrous Na2S at — 10° 

13 36 “ +10^^ 

14 36 ^ " 15° 

15 30 “ '' 18 

16 2 22® 

17 73 '' “ 28° 

19 09 ‘ 82° 

20 98 " ‘‘ 37° 

24 19 '' 45° 

Tr pt to Na2S+53^H20, 48 9® 

(Parravano and I ornami ) 

Sodium d^sulphlde, Na S 
Sol in H O and alcohol 
+5H2O Not cffloicbcent 

Sodium insulphide, Na S3 
Sol in H O with decomp 
Cryst with O lioni in alcoholic solu 
tion (Bottger, A 223 355 ) 

Sodium ^eimsulphide, Na S4+6H2O 
Very deliquescent, and sol in H2O Diffi- 
cultly sol in absolute alcohol Insol in ethei 
(Schone ) 

+8H2O Efflorescent (Bottger ) 

Sodium pentosulphide, NaiSs+OHiO 
Sol in H2O (Schone ) 

Sol in alcohol 
+8H2O (Bottger ) 

Solution is easily decomp by warming 
(Jones, Chem Soc 37 461 ) 


Sodium tellurium sulphide 
See Sulphotellurate, sodium 

Sodium stannic sulphide 
See Sulphostannate, sodium 

Sodium 3 rttnum sulphide, Na2S, Y2S3 
Decomp by dil acids, even by HC2H3O2+ 
Aq (Dubom, C R. 107 243 ) 

Sodium zme sulphide, Na2S, 3ZnS 
Not so stable as the correspondmg K salt 
(Schneider, J pr (2) 8 29 ) 

Sodium sulphoselemde, NaoSSe2+5H20 
Hydroscopic, and decomp m the air (Mes- 
smger, B 1897, 30 806 ) 

Sodium tellunde, Na2Te 
Sol m H2O (DemarQay, BuU Soc (2) 
40 99) 

Sodium ^ntellunde, Na Tea 
Sol m H2O 

Sol m hqmd NH3 (Hugot, C C 1899, 
II 580) 

Stannic acid, H2Sn03 
Insol m H2O Sol in HCl, and H2SO4+ 
Aq, e\ en when dil (Fremy ) Easily sol m 
acids, fiom which solution it may be pptd by 
dilution 01 boiling V hile moist it is sol in 
HNOa+Aq, but gradually separates on stand- 
ing, and coagulates at once when heated to 
50® If NH4NO3 be added to the solution, it 
remains cleai at ord temp (Berzelius ) 

Easily sol m HNOs+Aq, when pieviously 
tieated with NH40 H+\q (Th^naid ) 
lasily sol m KOH+A.q, but addition of 
laige excess ppts K SnO , insol in KOH + 
Aq 

Eabil> sol in N lOH + Aq, and not pptd by 
an excebb of thxt leigent (B 11 food, J B 
1867 267 ) 

SI sol inNIEOH+Aqoi (ME) COa+Aq 
Conipletdy sol in Ix COs+Aq, but not in 
Na2C03+ Vq 

liibol in ilkah h^diogen caibonates 01 
NH»C1+Aq 

Sol in alkali sulphidcb+Aq (Berzelius) 
Sol in trit th>ltolueinl ammonium hy- 
diatc+ Aq 

Not pptd by NH4OH+ Vq in pieseiice of 
Na citiate+ Aq 

SnOa 2HO (Webei, Pogg 122 358 ) 

“a Orthostannic add " Easily sol in 
HCl+Aq (Neumann, M 12 515 ) 
HioSnsOis (0 

Metastavmc acid Insol m H 0, HNO3, 
or H2S04+Aq Insol in HCl+Ao, but 
converted thereby into metastanmc chloride, 
which dissolves after excess of HCl has been 
removed (Fresemus ) Insol in HCl+Aq of 
sp gr 1 1 (Barfoed ) Sol in large amount 
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of cone HCl+A^q (Allen, Chem Soc (2)10 
274) 

In contact with HCi+lq, metastannic 
acid IS converted into stannic acid (Bar- 
foed ) 

Insol in HNOs + 'Vq even after treatment 
with NHiOH-i-Aq 
Insol in NH40H-f Aq 
Sol m KOH or NaOH+Aq with formation 
of metastannates, wrhich are insol m dil 
NaOH+Aq, but sol m H 0 or KOH-j-Aq, 
therefore KOH+Aq dissolves metastannic 
acid, wlule NaOH+Aq does not, but if the 
clear solution m KOH+Aq is treated wnth a 
large excess of that reagent, a further pptn 
occurs (Barfoed, J pr 101 368 ) 

Insol m lC2COs+Aq (Rose), alkah car- 
bonates + A.q (Fremy ) 

Insol in NH4C1+Aq even after long boil- 
ing 

Sol m Fe(N08)3+Aq contammg HNOs 
(Lep^z and Storch, W A B 98, 2b 270) 
Also m Cr(N08)8-f-Aq, but not m Ce(N03)3, 
A1(N03)3, Co(N03)2+Aq, etc (L and S ) 
4. colloidal metastanmc acid sol in H2O can 
be obtained (Lep^z and Storch ) 

Aceordmg to Weber (Pogg 122 358), 
stanmc and metastannic acids are only differ- 
ent hjdrates of same oxide, and it is not a 
case of allotropic modification 
CoUovdal H SnOs m colloidal state can be 
obtained m aqueous solution contaimng 
5 164 g SnO m a htre This solution is 
coagulated by HNOa+Aq only when m 
great excess, easiN by dil H S04+Aq, 
but not by cone HCl+Aq NHiOH+^q in 
large axcess causes coagulation, also NH4CI, 
NaOH, NaCl, Na SO4, etc (Schneider, Z 
anorg 6 83 ) 


Parastanmc acid, H Sn50ii-|-3H20 
(Engel, C R 1897, 125 711 ) 

Stannates 

Stannates of alkali metals are sol in H2O, 
others are insol -Ul metastannates, except 
ing \a, Ix, and NH4 salts, are insol in H2O 
(Frem\ , 4 ch (3) 12 474 ) 

Ammonium stannate, (NH4)20, 2Sn02 
Sol m H 0 Insol in dil NH40H+Aq 
( Berzehus ) 

-f xH 0 ( IVIoberg, 1838 ) 

Ammonium cupnc stannate, (^114)20. 
CuSnO +2H 0 ’ 

Insol m H 0 Sol m acids (Ditte. C R 
96 701 ) 

Banum stannate, BaSnOs+GH 0 
Ppt Sol in HCl-f Aq (Moberg ) 

Ba 8nO4-hl0H 0 Insol m H2O Sol m 
acids (Ditte, C R 96 641 ) 


Calcium stannate, CaSn08-{-4H20 
Ppt (Moberg ) 

H-5H20 Insol m H2O Sol m 
(Ditte, C R 96 701 ) 

2CaO, Sn02 (Zulkowski, Chem 
1901, 24 422 ) ^ ind 

Cobaltous stannate, CoSnOa-f-OHaO 
Insol in H2O Sol m acids (Ditte ) 

Cupnc stannate, CuSnOs+SHaO 
(Moberg ) 

4-4H2O Insol mHaO (Ditte) 

Cuprous stannous stannate, CuaO 
SnOa+SHgO ^ 

Slowly decomp by dil acids, and NH4OE+ 
Aq, completely decomp by cone acid! 
(Lenssen, J pr 79 90 ) 

Gold (aurous) stannate 
See Gold purple 

Lead stannate, RbSn(OH)6 

Ppt (Bellucci, Chem Soc 1905 88 
(2) 40 ) ' 

Lithium stannate Aexatungstate, 2L12O, SnOo 
6W03=LijSn08, LijWeO./ ’ 

Insol in H2O (Knorre, J pr (2) 27 
49 ) 

Magnesium stannate 
Ppt (Moberg ) 

Manganous stannate 

Ppt (Moberg ) 

Mercurous stannate, HgabnOa+SHaO 
Ppt 

Mercuric stannate, HgSnOa+bHaO 
Ppt (Moberg, J pr 28 231 ) 

Nickel stannate, NibnOs-h'SH 0 
9^1^30^1)111 H O Sol in acids (Ditte, C R 

Platmous sodium stannous stannate, 2PtO 
NaaO, SnO, Sn02(‘?) 

(Schneider, Pogg 136 105 ) 

Platmous stannous stannate, Pto, 2SnO, 
Sn02 

Deoomp by cone alkalies (Schneider.) 
Pogg 136 105 ) 

Potassium stannate, IVjSnOa+SHaO 
100 pts HaO dissolve 106 6 pts at 10°, 
solution has sp gr =1 618, 100 pts dissolve 
110 5 pts at 20°, solution has sp gr =1 627 
(Ordway, Sill Am J (2) 40 173 ) 
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Very si sol m cone KOH+Aq 
Insol in KCl+Aq (Fremy ) 

Insol in alcohol 

Pptd from aqueous solution by the ad- 
dition of any soluble salt, especially those 
of K, Na, and NH 4 (Fremy), by NH4CI, but 
not by KCl or NaCl (Ordway) 

Insol in acetone (Nau m a nn , B 1904, 
37 329 ) 


Potassium ?W6tostannate, K 2 O, 10SnO2 
KoO, 7Sn02+3H20 Sol m H 2 O Solu- 
tion gelatmises on heatmg (Rose ) 

K 2 O, 6Sn02+5H20 Sol m H 2 O, but loses 
Its solubihty by drying (Fremy, A ch (3) 
12 475 ) 

K 2 O, 5Sn02+4H20 Completely sol m 
H 2 O Insol m alcohol (Fremy, A ch (3) 
23 396) 

K 2 O, 3Sn02+3H20 Deliquescent 
(Fremy) 


Strontium stannate, 3SrO, 2 SnO 2 + 10 H 2 O 
Ppt Insol m H 2 O Sol m acids (Ditte, 
C R 96 641 ) 

SrSn(OH)6 (BeUuei, Chem Soc 1905, 
88 (2) 40 ) 

Tm (stannous) stannate, SnO, 6Sn02+5H20 
Insol m H 2 O Decomp by HNOs+Aq 
mto metastanmc acid (Schiff, A 120 53 ) 
Sol m HCl+Aq, and m KOH+Aq 

Tm (stannous) Twe^astannate, SnO, 7Sn02 
SnO, 6Sn02+9H20 Sol m KOH+Aq or 
in HCl+Aq (Fremy ) 

+ 4 H 2 O (Schiff ) 

Zme stannate, ZnSn08+2H20 
Ppt (Moberg, 1838 ) 

3ZnO, 2 SnO 2 + 10 H 2 O Insol mH20 Sol 
m acids (Ditte ) 


Silver stannate, Ag 2 Sn 03 
Insol m H 2 O Unacted upon by NH 4 OH 
or HCl+Aq (Ditte ) 

Silver (argentous) stannous stannate (‘i*), 
Ag 40 , SnO, 3 Sn 02 + 3 H 20 (?) 

Cold dll HNOa+Aq slowly dissolves all 
Ag, hot HNOs+Aq rapidly 
Easily sol in boiling cone H 2 SO 4 (Schulze, 
J B 1867 257 ) 

Sodium stannate, Na2Sn08+3H20 
More easily sol in cold than in hot H 2 O 
(Fremy ) 

Sol in 2 pts H 2 O at 20° and 100 ° (Mar- 
ignac ) 

100 pts H 2 O dissolve 67 4 pts at 0°, 61 3 
pts at 20°, and solutions have sp gr = 1 472 
and 1 438 at 15 5° (Ordway, Sill Am J 
(2) 40 173 ) 

Pptd from Na 2 Sn 03 +Aq by salts of K, Na, 
and NH 4 

Insol in acetone (N uiinann, B 1904, 37 
4329 ) 

+ 4 H 2 O (Prandtl, B 1907, 40 2129 ) 
+ 8 H 2 O (Haeffdy, J B 1867 650 ) 
+ 9 H 0 O (Joms, C C 1865 607 ) 

+ 10 H 0 Very (fflou scent (Schturei- 

Kestnei, Bull Soc ( 2 ) 8 389) 

Sodium metostannate, Na O, 9 Sn 02 + 
SH 2 O 

Sol in H 2 O Insol m NaOH+Aq or 
alcohol (Barfoed, J B 1867 267 ) 

Na 20 , 5 Sn 02 Vciy difficultly sol in H 2 O 
(Fremy, A ch (3) 23 399 ) 

Insol in KOH + Aq 

+ 8 H 2 O (Haeffely, Chem Gaz 1866 59 ) 
Sodium stannate vanadate, 

NaaSnOg, 3Na3V04+32H20 
ISaaSnOs, 4Na3V04+48H20 
NaaSnOs 5Na3V04+64H20 
NaaSnOs, 6 Na 3 V 04 + 80 H 20 (Prandtl, 
B 1907, 40 2128) 


Perstannic acid, HaSnaOr 
See Perstanme acid 

Stannophosphomolybdic acid 

Anunomum stannophosphomolybdate, 

3(NH4)20, 4SnOa, 3 P 2 O 6 , I 6 M 0 O 3 + 

28H2O 

Qmte msol even in boilmg HaO (Gibbs, 
Am Ch J 7 392) 

Stannophosphotungstic acid 

Ammomum stannophosphotungstate, 

2 (NH 4 ) 20 , 2Sn02, P 2 O 5 , 22 WO 3 +I 5 H 2 O 
Precipitate SI sol in boiling H 2 O 
(Gibbs, Am Ch J 7 319 ) 

Stannosulphunc acid 
See Sulphate, stannic 

Stibine 

See Hydrogen antunomde 
Strontium, Sr 

Decomp by H 2 O with violence Dil 
H2SO4, and HCl+4q dccomp and dissolve, 
cold H2SO4 attacks slowly Fuming HNO3 
has scarcely any action even when boilmg 
(Franz, J pr 107 253 ) 

Insol in liquid NHs (Gore, Am Ch J 
1898, 20 829 ) 

Sol in excess of liquid NH 3 at — 60° form- 
ing Sr(NH 3)6 (Roederer, C R 1905, 140 
1252) 

Strontium amalgam, SrHgio 
Stable below 30° Above 30° the com- 
position of the amalgam vanes Can be 
cryst from Hg at any temp below 30° 
(Kerp, Z anorg 1900, 26 68 ) 

Strontium amide, Sr(NH 2)2 
(Roederer, Bull Soc 1906, (3) 36 715 ) 
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Strantitiin arsenide, SraAss 
Decomp by H2O (Lebeau, C R 1899, 
129 47) 


Strontnim carbide, SrC2 
Easily decomp by H2O and dil acids 
(Moissan, Bull Soc 1894, (3) 11 1008 ) 


Stfontiuzn azomnde, SrNs 
Hydroscopic 

45 S3 pts are sol m 100 pts H2O at lo 
0095 “ 100 “ abs alcobolat 


Insol in pure ether (Curtius, J pr 1898, 
(2) 58 287 ) 


Strontnim bonde, SrBe 
Sol in fused oxidizmg agents, not decomp 
by HtO, insol m aq acids, si sol m cone 
sol m dll and cone HNOa (Moissan, 
C R 1897, 126 633 ) 

Strontinm bromide, SrBr2, and +6H2O 
100 pts H2O dissolve at 
0° 20° 38° 59° 83° 110° 

87 7 99 112 133 182 250 pts SrBr2 

(Ej-emers, Pogg 103 65 ) 

Sat SrBr2+Aq contams at 


—11° 

—1° 

+7° 

00 

0 

431 

46 85 

48 2 

51 7% SrBra, 

20° 

93° 

97° 

107° 

518 

68 5 

68 7 

69 8% SrBra 


(fitard, A ch 1894, (7) 2 540 ) 


Sp gr of SrBr2+19 5° containmg 
5 10 15 20 25 % SrBra, 

1046 1094 1 146 1204. 1266 

30 35 40 45 50 % SrBiz 

1 332 1 41 1 492 1 59 1 694 

(Kremers, Pogg 99 444, calculated by 
Gerlach, Z anal 8 285 ) 

Somewhat sol in absolute alcohol (Lowig) 
Solubility of anhydrous SrBr m alcohol 
IS practically constant between 0° and 40°, 
100 cem of abs alcohol dissolving about 64 5 
g of the anhydrous salt and formmg a solu- 
tion ha\ mg a sp gr = 1 210 at 0° (Fonzes- 
Diacon, Chem Soc 1895, 68 (2) 223 ) 

Much more sol than BaBr2 m boiling amyl 
alcohol 

Insol in benzomtnle (Naumann, B 1914, 
47 1370) 

Difiiculth sol m methyl acetate (Nau- 
mann, B 1909, 42 3790 ) 

Strontium stannic bromide 
See Bromostannate, strontium 
Strontium bromide ammoma, 2SrBr2, NH3 
Sol mH20 (Rammelsberg, Pogg 66 238 
Strontium bromide hydrazme, SrBr2, 3N2H4 
Very sol m H 0 (Franzen, Z anorg 
1908, 60 290 ) 

Strontium bromofluonde, SrF2, SrBro 

Decomp by H2O (Defacqz, A ch 1904, 
(8) 1 356 ) 


Strontium carbonyl, Sr (CO) 2 
(Roederer, Bull Soc 1906, (3) 35 725 ) 


Strontium chloride, SrCl2, and +6H2O 
Dehquescent m moist air 


- . ’ and 0 8 pt at boiling 

(Dumas) m 1 996 pta H O at 15® (Gerlach) ® 

1 pt anhydrous SrCh is sol in 2 27 pts H 2 O at 0® 
2 1 pts at 40° m 1 18 pts at 60° 

I " J ‘ ■> pt at 100® (Kremers Pow 

103 66 ) ^ 


100 pts H2O dissolve 106 2 pts SrCL+ 
6H2O at 0°, and 205 8 pts at 40° (Tilden 
Chem Soc 46 409 ) * 


Solubility in 100 pts H2O at t° 


t° 

Pts 

SrCl 2 

t® 

Pts 

SrCl 2 

t® 

Pts 

SrCla 

0 

44 

2 

41 

67 

4 

81 

92 

7 

1 

44 

5 

42 

68 

2 

82 

93 

1 

2 

44 

8 

43 

68 

9 

83 

93 

4 

3 

45 

2 

44 

69 

7 

84 

93 

7 

4 

45 

6 

45 

70 

4 

85 

94 

1 

5 

46 

0 

46 

71 

2 

86 

94 

5 

6 

46 

5 

47 

72 

0 

87 

94 

9 

7 

46 

9 

48 

72 

8 

88 

95 

4 

8 

47 

4 

49 

73 

6 

89 

95 

8 

9 

47 

8 

50 

74 

4 

90 

96 

2 

10 

48 

3 

51 

75 

3 

91 

96 

7 

11 

48 

8 

52 

76 

1 

92 

97 

2 

12 

49 

4 

53 

77 

0 

93 

97 

9 

13 

49 

9 

54 

77 

9 

94 

98 

2 

14 

50 

4 

55 

78 

7 

95 

98 

8 

15 

51 

0 

56 

79 

6 

96 

99 

4 

16 

51 

5 

57 

80 

4 

97 

100 

0 

17 

52 

1 

58 

81 

3 

98 

101 

6 

18 

52 

7 

59 

82 

2 

99 

101 

3 

19 

53 

3 

60 

83 

1 

100 

101 

9 

20 

53 

9 

61 

84 

0 

101 

102 

6 

21 

54 

5 

62 

84 

9 

102 

103 

3 

22 

55 

1 

63 

85 

8 

10^ 

104 

0 

23 

55 

7 

64 

86 

() 

104 

104 

7 

24 

56 

3 

65 

87 

5 

105 

105 

4 

25 

5b 

9 

66 

88 

4 

106 

106 

1 

26 

57 

5 

66 5 

88 

8 

107 

106 

9 

27 

58 

1 

67 

88 

9 

108 

107 

6 

28 

58 

7 

68 

89 

1 

109 

108 

4 

29 

59 

3 

69 

89 


110 

109 

1 

30 

60 

0 

70 

89 

6 

111 

109 

9 

31 

60 

6 

71 

89 

8 

112 

130 

7 

32 

61 

3 

72 

90 

1 

113 

111 

4 

33 

bl 

9 

73 

90 

3 

114 

112 

2 

34 

62 

5 

74 

90 

6 

115 

113 

0 

35 

63 

2 

75 

90 

9 

116 

113 

8 

36 

63 

9 

76 

91 

2 

117 

114 

6 

37 

64 

6 

77 

91 

5 

118 

115 

5 

38 

65 

3 

78 

91 

8 

118 8 

116 

4 

39 

66 

0 

79 

92 

1 




40 

66 

7 

80 

92 

4 





(Mulder, Scheik Verhandel 1864 118 ) 
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100 pts H2O dissolve 52 4 pts SrCL at 18® 
(Gerardin ) 


Sat SrCl + A.q contains % SrCl at t® 


t° 

%SirCI 

t° 

% SrCh 

-17 

26 5 

75 

46 5 

-11 

28 6 


47 1 

- 5 

29 3 

92 1 

47 5 

- 1 


98 

49 6 

+ 2 

31 3 



7 

31 7 

105 


18 

33 7 

118 


21 5 

34 7 

132 

52 5 

35 

37 8 

144 

54 7 

44 5 

39 8 

153 

55 7 

54 

42 8 

175 


55 

43 8 

215 

64 1 * 

59 

47 7 

222 

65 4 

64 

46 4 

250 

67 3 

70 

46 1 




(^;tard, A ch 1894, (7) 2 536 ) 


SrCh + 'Vq sat at 8° has sp gr = 1 379 (Aathon A 
24 211 ) 


Sp gr of SrCL+Aq 


Pts SrCl 2 
to 100 pts H 2 O 

Sp gr 

Pts SrCl 2 
to 100 pts H 0 

Sp gr 

9 81 

1 0823 

41 04 

1 3114 

20 12 

1 1632 

51 69 

1 3816 

30 d7 

1 2401 




(Kremers, Pogg 99 444 ) 


Sp gr of brCL+Aq at 15° 


% SrCl 2 

Sp gi 

% SrCl 

Sp gr 

5 

1 0453 

25 

1 2580 

10 

1 0929 

30 

1 3220 

15 

1 1439 

33 

1 3633 

20 

1 1989 




(Geiladi, Z anil 8 28^) 


Sp gr of SrCl +Aq it 24 7° a=no of 
molecules , , , ^ 

in grins dihsolvecl in 1,000 g 


H2O, b = bp gr when a =SrCl2+6H20, 
14 naol SrCli +61120 = 131 5 g, c=sp 
gr when a = SrCl2, Yi mol =79 5 g 


a 

b 

c 

a 

b 

c 

1 

1 063 

1 067 

7 

1 304 

1 401 

2 

1 118 

1 130 

8 

1 330 


3 

1 166 

1 190 

9 

1 354 


4 

1 207 

1 247 

10 

1 376 


5 

6 

1 243 

1 275 

1 301 

1 352 

11 

1 396 



(Favre and Valson, C R 79 968 ) 


Sp gr of SrCL+Aq at 18° 


%SrCl 

Sp gr 

% SrCl 

Sp gr 

5 

1 0443 

20 



1 0932 

22 

1 2259 

15 

1 1456 



(Kohlrausch, AA 

Ann 1879 

1) 

Sp gr of SrCL+Aq at 0° S=pts SrCL m 


100 pts 

solution 


s 

Sp gr 

s 

Sp gr 

31 8193 

1 3609 

18 2629 

1 1915 

27 7170 

1 3086 

12 9997 

1 1284 

23 2300 

1 2515 

6 7243 

1 0637 


(Charp> , A. ch (6) 29 24 ) 


Sat SrCL+Aq boils at 114° (Kremers), 
118 8° (Mulder), 117 45^ and contains 117 5 
pts SrCL to 100 pts H2O (Legrand) , forms a 
crust at 115 5°, and contains 120 7 pts SrCL to 
100 pts H2O, highest temp observed, 119° 
(Gerlach, Z anal 26 436 ) 


B -pt of SrCl2+A.q contaimng pts SrCL to 
100 pts H2O G = according to Gerlach 
(Z anal 26 442), L = according to Le- 
grand (4 ch (2) 69 436 ) 


B pt 

G 

I 

B pt 

G 

L 

101°i 

11 

16 7 

110° 

71 4 

68 9 

102 

20 5 

25 2 

111 

76 5 

74 1 

103 

28 9 

o2 1 

112 

81 0 

79 6 

104 

36 2 

37 9 

113 

87 

85 3 

105 

43 2 

43 4 

114 

93 1 

91 2 

106 

49 b 

48 8 

115 

99 5 

97 5 

107 

55 4 

o4 0 

110 

lOo 9 

104 0 

108 

109 

60 8 
06 2 

59 0 
63 9 

117 

117 5 

112 3 

no 9 


Melts in its c’r\&til H O it 112° (Tilden, 
Chem Sot 45 409 ) 


Sp gr of SrCl +Aq at 25° 


C< nc ( ntr ition of SrC I + i 

^r 

l-normal 

1 0676 

V2- 

1 0336 

V4- 

1 0171 

Vs- “ 

1 0084 


(Wagner, Z phys Ch 1890, 6 40 ) 


SrCL+Aq containing 3 24% SrCL has sp 
gr 20°/20° = 1 0284 

SrCL+Aq containing 7 08% SrCL has sp 
gr 20°/20° = 1 0638 

(Le Blanc and Rohland, Z phys Ch 1896> 
19 279) 
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Sp gr of SrCL+Aq at 20° 


g mols SrCh per I 

Sp gr 

0 01 

1 0012284 

0 02937 

1 0038396 

0 03987 

1 0053832 

0 06017 

1 007028 

0 07077 

1 009560 

0 10 

1 013205 

0 25 

1 034433 

0 50 

1 068379 

0 75 

1 101760 

1 00 

1 135423 


(Jones and Pearce, Am Ct J 1907, 38 697 ) 


Cone HCl+Aq ppts part of the SrCL 
from SrCL+Aq (Hope) 

Solubility of SrCL in HCl+Aq at 0° SrCl - 
mols SrCL (m milhgrammes) dis- 
solved in 10 cem of liqmd, HCl=mols 
HCl (in milligrammes) dissolved m 
10 cem of hqmd 


SrCb 

HCl 

Sum of mols 

Sp gr 

55 

0 

55 0 

1 334 

48 2 

6 1 

54 3 

1 3045 

41 25 

12 75 

54 00 

1 2695 

30 6 i 

23 3 

53 9 

1 220 


Insol m absolute alcohol (Gerardin. A 
ch (4) 6 156) ^ ^ 

100 pts absolute methyl alcohol diasoIvA 
63 3 pts SrCl2+6H20 at 6°, ethyl alcohol 
3 8 pts (de Bruyn, Z phys Ch 10 787 )’ 
SI sol m boilmg amyl alcohol (Brownmir 
Sill Am J 144 459 ) 

100 g 95% fonme acid dissolve 23 8 g SrCL 
at room temp (Aschan, Ch Ztg 1913 37 
1117 ) 

Absolutely insol m acetic ether 
C R 102 363) 

Very si sol m acetone (Krug and 
M'Elroy) 

Sol m acetone (Eidmann, C C 1899 
II 1014 ) * 

Insol in methyl acetate (Naumann B 
1909,42 3790) 

Insol in benzomtrile (Naumann, B 1914 
47 1370 ) 


(Cann, 


SI sol in anhydrous pyndine Sol m 
97%, 95% and 93 % pyndine+Aq (Kahlen- 
berg, J Am Chem Soc 1908, 30 1107 ) 
+2H2O Tr pt from +6H2O is 615® 
(Richards and Churchill, Z phys Ch 1899, 
28 313) 

+6H2O See above 


Strontmm thaihe chloride, SrCL, 2T1C18+ 
6H2O 

(Geweeke, A 1909,366 223) 


(Engel, Bull Soc (2) 45 655 ) 


Solubihtj ofSrCl inHCl+4.qat0° 


Mg mols per 10 cc 
solution 

Sp gr of 
solution 

G per 100 cc 
solution 

SrCl 

J 

HCl 

SrCh 

HCl 

51 6 

0 

1 334 

40 9 

0 0 

44 8 

6 1 

1 304 

35 0 

2 22 

37 So 

12 75 

1 269 , 

30 0 

4 65 

27 2 

23 3 

1 220 

1 21 56 

8 49 

22 0 

28 38 

1 201 

17 44 

10 35 

14 0 

37 25 

1 167 

11 09 

13 58 

4 25 

o2 75 

1 133 

3 37 

19 23 


(Engel \ ch 188h, (6) 13 376 ) 


Insol m liquid NH3 (Franklm, Am Ch J 
1898, 20 829 ) 

bol in 0 pt*s alcohol of 0^3 3 sp at 1 > (Vau 
quehn ' 

Sol m 24 pt absolute alcohol at 1 o and m 19 pts at 
boihng (Butholz ) bol in 2 o pts of boilmg alcohol 

Anhjdrous SrCl is sol m 111 6-116 4 pts 
alcohol of 99 3% at 14 5°, and m 26 2 pts of 
the same alcohol at boiling rFresemus, A 
69 127 ) 

100 pts alcohol of given sp gr at 0° dis- 
solve pts SrCl at 18° 

0 990 0 985 0 973 0 966 0 953 sp gr 
49 81 47 0 39 6 35 9 30 4 pts SrCL, 

0 939 0 909 0 846 0 832 sp gr 
26 8 19 2 4 9 3 2 pts SrCL 


Strontmm tin (stannous) chlonde, SrCh, 
SnCl2+4H20 

Sol in H2O (Poggiale, C R 20 1183 ) 
Strontmm tm (stanmc) chlonde 
See Chlorostannate, strontium 
Strontmm uramum chlonde, SrCL, UCI4 
Decomp by H2O (Aloy, Bull Soc 1899, 
(3) 21 265 ) 

Strontium zme chloride, SrZnCl4+4H20 
Very sol in H2O (Ephraim, Z anoig 
1910, 67 380 ) 

Strontium chlonde ammoma, SrCb, 8NH3 
Decomp by H2O (Rose, Pogg 20 155 ) 

Strontmm chlonde hydrazme, SrCb, 2N2H4 
+H2O 

Hydroscopic (Franzen, Z anorg 1908, 
60 289 ) 

Strontmm chloride hydroxylamme, 2SrCl2, 
5NH2OH+2H2O 

As Ca comp (Antonow, J Russ Phys 
Chem Soc 1905, 37 482 ) 

Strontmm hydrogen chloride hydroxylamme, 
2SrCl2, 3HC1, 9NH2OH+H2O 
(Antonow, J Russ Phys Chem Soc 1905, 
37 482 ) 

Strontmm chlorofiuonde, SrF2, SrCL 
Decomp by H2O, by very dil HCl, HNOs 
or acetic acid, by hot dil or cone H2SO4 
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Sol in cone HCl or HNO3 Insol in, and 
not decomp by cold or boiling alcohol 
(Defacqz, A ch 1904, (8) 1 355 ) 

Strontium fluonde, SrF2 
Somewhat sol m H2O (Fr Roder ) 

1 1 H2O dissolves 113 5 mg SrF2 at 0 26°, 
117 3 mg at 17 4°, 119 3 mg at 27 4° 
(Kohlrausch, Z phys Ch 1908, 64 168 ) 
Insol m HF + Aq (Berzehus ) 

Boilmg HCl-fAq dissolves, si attacked by 
boilmg HNOs+Aq, decomp by hot H2SO4 
(Poulenc, C R 116 987 ) 

Strontium stanmc fluonde 
See Fluostannate, strontium 
Strontium titanium fluonde 
See Fluotitanate, strontium 
Strontium fluoiodide, SrF , Srl2 
Decomp by cold H2O, more rapidly by hot 
H2O Decomp by dil HCl, dil HNO3, dil 
H2SO4 or cone H2SO4, also by alcohol and by 
ether, if not absolute (Defacqz, A ch 1904, 
(8) 1 358 ) 

Strontium hydnde, SrH 
Decomp by H2O or HCl+Aq (Winkler, 
B 24 1976) 

SrH2 Decomp by H2O (Gautier, C R 
1902, 134 100 ) 

Strontium hydroselemde 
Sol in H2O 

Strontium hydrosulphide, SrS2H2 
Sol m HoO, decomp by boiling 
Strontium hydrozide, Sr02H2, and +8H2O 
Dehquescent 

Sol m 50 pts cold and 2 4 pts boilmg H 2 O (Bu 
cholz) in 50 pts HjO at 15 5b (Dalton) in 514 pts 
H 0 at lo 5b and 2 pts at j '> pts H O 

at 15 and 2 4 pts at 100 'J / •> pts H O 

at 18 7o° (A.bl) 

100 pts H O at 20 dissolve 1 49 pts SrO (Bineau 
C R 41 509) 


100 pts aqueous solution of Sr02H2 contain 
pts brO and pts Sr02H2 4-8H20 at t° 


t® 

Pts 

SrO 

Pts 

SrO Hi 

t® 

T ts 
SrO 

Pts 

SrO^H 

+ 8 H 2 O 

0 

0 

35 

0 

90 

55 

2 

54 

6 

52 

5 

0 

41 

1 

05 

60 

3 

03 

7 

77 

10 

0 

48 

1 

23 

65 

3 

62 

9 

29 

15 

0 

57 

1 

46 

70 

4 

35 

11 

16 

20 

0 

68 

1 

74 

75 

5 

30 

13 

60 

25 

0 

82 

2 

10 

80 

6 

56 

16 

83 

30 

1 

00 

2 

57 

85 

9 

00 

23 

09 

35 

1 

22 

3 

13 

90 

12 

00 

30 

78 

40 

1 

48 

3 

SO 

95 

15 

15 

38 

86 

45 

1 

78 

4 

57 

100 

18 

60 

47 

71 

50 

2 

13 

5 

46 







(Soheibler, J pharm Chun 1883, (5) 8 540 ) 


Sol in cold NH4C1+Aq (Rose) 


Solubihty m Sr(NOs)2-{-Aq at 25° 


Sp gr 25®/25® 

G SrO as 
Sr(OH) m 

100 g H 2 O 

G Sr(N03)2in 
100 g H 2 O 

1 481 

0 0 

79 27 

*1 506 

1 76 

81 06 

1 490 

1 71 

74 27 

1 450 

1 55 

66 88 

1 419 

1 51 

63 71 

1 403 

1 47 

60 37 

1 381 

1 41 

56 30 

1 359 

1 34 

52 90 

1 327 

1 27 

46 97 

1 317 

1 20 

44 03 

1 291 

1 14 

40 83 

1 267 

1 11 

37 81 

1 239 

1 03 

32 41 

1 217 

1 01 

28 80 

1 206 

0 96 

26 58 

1 178 

0 95 

23 83 

1 148 

0 91 

17 96 

1 126 

0 87 

16 21 

1 108 

0 84 

12 78 

1 079 

0 81 

8 96 

1 059 

0 79 

6 29 

1 033 

0 78 

4 45 


^Solution IS sat with respect to both sub- 
stances 


(Parsons and Perkins, J Am Chem Soc 
3910,32 1388) 

Sol m methyl alcohol At room temp 1 

I contams 31 5 g SrO (Neuberg and Re- 
wald, Biochem Z 1908, 9 540 ) 

Insol in acetone (Lidmann, C C 1899, 

II 1014) 

Sol m an aqueous solution of cane sugar 
(Hunton, Phil Mag (3) 11 156 ) 


Solubility in H2O containing 10 g sugar at t° 


t° 

g SrO H +8H 0 

t 

g Sr02H2+SH20 

3 

3 10 

24 

4 79 

15 

3 79 

40 

9 70 


(Sidersky C C 1886 57) 


+8H2O 0 0835 mol is sol in 1 1 H2O at 

25° (Rothmund, Z phys Ch 1909, 69 539 ) 


Solubility in organic compds -1-Aq at 25° 


Solvent 

Mol SrO H + 8 H 2 O 
sol in 1 litre 

water 

0 0835 

0 5-N methyl alcohol 

0 0820 

“ ethyl alcohol 

0 0744 

“ propyl alcohol 

0 0708 

tert amyl alcohol 

0 0630 

acetone 

0 0692 

ether 

0 0645 
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Solubility m orgamc compds +Aq at 25° — 
CdUinum 


Soh ent 

Mol SrOaHa+SH 0 
sol id 1 litre 

0 5~N glycol 

0 0922 

“ ^veerme 

0 1094 

“ mannitol 

0 1996 

urea 

0 0820 

“ ammoma 

0 0785 

» diethyl annne 

0 0586 

pyridine 

0 0694 


(Rothmund, Z phys Ch 1909, 69 539 ) 


Strontnmi oxide, SrO 
Decomp by H2O to Sr02H2, which see 

Sol m 160 pts H 2 O at 15 56® (Dalton) in 50 nts 
100® (Dalton) in 130 pts at 20 (Bineau) m & nS 
cold and 20 pts hot H 2 O (Dumas) 

Very si sol in alcohol Insol in ether 
1 1 methyl alcohol dissolves 11 2 g SrO 
(Neuberg and Rewald, Biochem Z 1908 9 
540) 

Insol m methyl acetate (Naumann B 
1909,42 3790) ' 

Insol m acetone (Naumann, B 1904 37 
4329, Eidmann, C C 1899, II 1014 ) ’ 

Sol m cane sugar +Aq 


Insol m acetone (Naumann, B 1904, 37 
4329) 

See also Strontium oxide 

Strontium iodide, Srl2, and +6, or 7H2O 
100 pts H2O dissolve at 
0° 20° 40° 70° 100° 

164 179 196 250 370 pts SrIs 

(Kremera, Pogg 103 65 ) 

Sat aq solution contams at 
—20° —10° —3° +7° 11° 18° 38° 

60 0 60 3 62 2 63 0 63 4 63 5 64 8% Srls, 

52° 63° 77° 81° 97° 105° 120 175° 

66 0 68 5 70 5 74 0 79 2 79 4 808 85 6% Srla 

(fitard, 4 ch 1894, (7) 2 543 ) 

Sp gr of Srl2+Aq at 19 5° containing 
5 10 20 30 % Srl2, 

1045 1 091 1200 1 330 

40 50 60 65 % Srl2 

1491 1 695 1 955 2 150 
(Kremers, Pogg 103 67, calculated by 
Gerlach, Z anal 8 285 ) 

Sat solution in abs eth>l alcohol contains 
at 

—20° +4° 39° 82° 

2 6 3 1 4 3 4 7%SrI> 

(Etard, A ch 1894, (7) 2 565) 

Strontium periodide, Srl3H-15H O 
(Mosmer, \ ch 1897, (7) 12 399 ) 

Srl4 (Herz and Bulla, Z anorg 1911, 71 
255 ) 

Strontium stannous iodide 
\ erj sol in H 0 (Boulla} ) 

Strontium zmc iodide, SrZnl4H-9H20 

H>(koscopic (Ephrami, Z anorg 1910, 

67 385 ) 

Strontium mtnde, Sr2N3 

Decomp H 0 violently, but not alcohol 
(Maquenne, 4. ch (6) 29 225 ) 


Solubihty m H2O containing 10 g sugar at t° 


t® 

g 

SrO 

t® 

g SrO 

8 

1 

21 

24 

1 87 

15 

' 1 

48 

40 

3 55 


(Sidersky, C C 1886 57 ) 


See also Strontium hydroxide 

Strontium peroxide, SrO 2 
SI sol m H2O Easily sol in acids anc 
NH4CH-Aq Insol in NH40H-hAq (Con 
roy, Chem Soc (2) 11 812 ) 

Insol in acetone (Naumann, B 1904, 37 
4329, Eidmann, C C 1899, II 1014 ) 

Strontium oxybromide, SrBr2, Sr0H-9H20 
Not hydroscopic, sol in H2O (TassiUy 
C R 1895, 120 1339 ) 

Strontium oxychloride, SrCl , SrO +9H2O 
Very easily decomp by H2O and alcohol 
(Andrd, A ch (6) 3 76 ) 

Strontium oxyiodide, 2SrIo, 5S1O+3OH2O 
Not hydroscopic, sol in H O (Tassilly. 
C R 1895,120 1339 ) 

Strontium oxysulphide, Sr20S4 + 12H20 
Decomp by H2O 

Insol in alcohol, ether, and CS2 (Schone 
Mixture of SrS O 3 and SrS> (Geuther, A 
224 178 ) 

Strontium phosphide, brsPi 
Crystallized Sol m dil acids, insol ic 
cone acids, decomp by H2O Insol m or 
game solvents at ord temp (Jaboin, C R 
1899, 129 764 ) 

Strontium selemde, SrSe 
SI sol in H2O (Fabre, C R 102 1469 ) 

Strontium sihcide, SrSi2 

Decomp by H2O (Bradley, C N 1900, 
82 150) 
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Strontiiim sulphide, SrS 
Sol in H 2 O with decomp into Sr 02 H 2 and 

in acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Strontiuin ie^rasulphide, SrS 4 
Very deliquescent, and sol m H 2 O and 
alcohol Aqueous solution decomp on air 
Cryst with 2, or 6 H 2 O (Schone, Pogg 117 
58) 

Strontium pewtosulphide, SrSe 
Known only in solution 

Strontium stannic sulphide 
See Sulphostannate, strontium 

Sulphalununic acid 

Silver sulphaluminate, 4Ag2S, 5 AI 2 S 
(Cambi, Real Ac Line 1912, (5) 21, II 
837 ) 

Sulphamic acid, HOSO2NH2 
See Amidosulphonic acid 

Ammonium sulphamate, 2 NH 3 , SO3 
(Woromn ) 

Is ammonium imidosulphonatc, which see 
(Berglund ) 

Ammomum sulphamate, acid, 3 NH 3 , 2 SO 3 
(Woromn ) 

Is basic arnm iniiiin imidosulphonate, which 
see (Beiglimd ) 

Banum sulphamate, basic, 2BdO, 3SO^, 2 NH 3 
Somewhat sol in T1 () 0 isily in HCl+Aq 
(Jacqmlam, A fh ( ^) S ^04 ) 

BaSOG(NH ,)2 Si sol in H () Dicomp 
by heating with H () (Woionin, 1 B 1860 
^> 0 ) 

Is barium imidosiiljihon it( (Be iglund ) 

Sulphamide, SO (N 112)2 
Very sol m H 2 O (Regnault, A ch 69 
170, Mente, A 248 267 ) 

Insol in alcohol, ether, etc (Traube, B 
26 607 ) 

Very sol in H 2 O 
SI sol in abs alcohol 
SI sol in dry ether (Divers and Ogawa, 
Chem Soc 1902^ 81 504 ) 

Very sol in liquid NH 3 (Franklm and 
Stafford, Am Ch T 1902, 28 95 ) 

Sol in alcohol, very sol inH 20 (Hantzsch, 
B 1901, 34 3436 ) 


Silver sulphamide, S 02 (NHAg )2 
SI sol m cold H 2 O Sol in HNO 3 , and 
(NH 4 ) 2 COs+Aq (Traube, B 26 607) 
3 NH 3 , 2 SO 3 (Jacqudam) 

Is basic ammonium imidosulphonate, which 
see (Berglund ) 

Sulphamidic acid 

(Fremy ) 

See Imidosulphomc acid 
Sulphammoplatmous acid 
Ammomum ^e^msulphammoplatmite, 

SI sol m cold H 2 O (Ramberg, B 1912, 
46 1512) 

Potassium [Pt(S08NHi>)4lK2+2H20 

Very si sol m cold H 2 O (Ramberg) 

Sodium 

Easily sol in cold H 2 O (Ramberg ) 

Stilphammonic, and M etosulphammonic 
acids 
(Fremy ) 

See Nitnlosulphomc acid 

ikf onosulphammonic acid 

(Claus ) 

See Amidosulphomc acid 

Disulphammomc acid 

(Claus ) 

See Imidosulphomc acid 

rnsulphammomc acid 

(Claus ) 

See Nitnlosulphomc acid 

Tdra sulphamm onic acid 

(Claus ) 

Does not exist See Nitnlosulphomc acid 

Sulphammomum, S(NH3)2, 2 NH 8 
Sol in liquid NH 3 

Sol in abs alcohol and anhydrous ether 
(Moissan, C R 1901, 132 517 ) 

Sulphantimomc acid 

Sulphantimonates 

The alkali sulphantimonates are sol m 
H 2 O, but the solutions decomp on the air, 
most of the other sulphantimonates are msol 
in H 2 O, all sulphantimonates are msol in 
alcohol (Rammelsberg ) 
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Ammomum sulphantunonate, (NH4)8SbS4 

Sol in H2O /'OfoT.aV 

Sol in (W acids with decomp (btaneK, 

Z anorg 1898. 17 122 ) 

+4HjO (Stanek ) 


Solubility of (NH4)8SbS4+4H20 m H2Q^at t 


t® 

% 

(NH4)iSbS4 

Solid phase 

-19 

9 9 

Ice 

- 5 

20 0 


- 8 
—13 5 

30 2 

41 6 

Ioe+(NH4)3SbS4,4H20 

(NH4),SbS4, 4H!0 

0 

41 6 

+20 

47 7 

(C 

30 

54 5 



(Donk, Chem Weekbl, 1908, 6 529 ) 


Solubility of (NH4)8SbS4 m alcohol at 10° 
Sohd phase, ( NH 4 ) 3SbS4 -\-4S.20 


% 

CHsOH 

% 

(JvH4)»SbS4 

% 

CjHfiOH 

% 

(NH 4 8SbS4 

0 

43 2 

43 1 

8 7 

5 1 

35 9 

53 1 

4 1 

19 1 

23 1 

93 3 

0 


(Donk, I c ) 


AntuEonyl sulphantunonate, (SbO)3SbS4 
Sol m HCl (Rammelsberg, Pogg 1841, 
52 236) 

Banum sulphantunonate, Ba3(SbS4)+3H20 
Sol in H2O Insol m alcohol 

Banum potassitun sulphantunonate, 
KBaSbS4+6H 0 
Easily sol m H 0 

Decomp by acids (Glatzel, Z anorg 
1911,72 100) 

Bismuth sulphantunonate 
Ppt 

Cadmium sulphantunonate 

Ppt (Rammelsberg, Pogg 52 236 ) 

Calcium sulphantunonate, Ca3(SbS4)2 
Partially sol m H 0 Insol m alcohol 

Cobaltous sulphantunonate, Co3('SbS4)2 
Ppt Decomp by HCl+Aq (Rammels- 
berg, Pogg 52 236 ) 

Cupnc sulphantunonate, 003(8684)2 
Ppt (Rammelsberg, Pogg 52 226 ) 

Iron (ferrous) sulphantunonate 
Ppt 


Iron (feme) sulphantunonate, Fe2(SbS4) 
(Rammelsberg, Pogg 52 234 ) 

Lead sulphantunonate, Pb3(SbS4)2 

Ppt Decomp byKOH+Aq (RammeL 
berg, Pogg 62 223 ) 

Lithium sulphantunonate, LisSbS4+8}^2C 
100 g sat solution m H2O contain 50 8 j 
anhyd Li3SbS4 


Solubility in alcohol at 30° 


alcSiol 

Li^bS4 

Sohd phase 

0 

50 8 

LisSbSi, 8J^H20 

13 3 

46 3 

Cl 

51 9 

30 7 

Cl 

54 8 

29 9 

cc 

58 4 

30 8 

Li3SbS4, 8^H20+Li3Sbi 

58 6 

32 3 

ct 

65 26 

29 31 

LiShB, 

74 3 

24 1 

cc 

79 5 

20 5 

cc 


(Schrememakers and Jacobs, Ch Week! 
1910,72 213) 


-}-9H20 Very sol m H2O (Brinkman 
Dissert 1891 ) 


-fl0H2O Solubility of Li3SbS4+10H2O 
H2O at t° 


t® 

Li8fbS4 

Solid phase 

- 1 7 

7 1 

Ice 

- 3 2 

12 8 

cc 

- 5 1 

17 5 

Cl 

-10 8 

23 2 

cc 

-15 9 

28 5 

cc 

-26 2 

35 3 

cc 

-42 

40 4 

Ice+Li3SbS4, IOH2C 

0 

45 5 

Li3SbS4,^ lOHoO 

c 

+10 

30 

46 9 

50 1 

50 

51 3 

Cl 


(Donk, Chem Weekbl 1908, 6 629 ) 


At 10°, 100 g sat Li3SbS4 + 10H2O m 1( 
% alcohol contain 41 8 g Li3SbS4, 26 2 
alcohol, 36 5 g Li3SbS4 (Donk, I c ) 

Magnesium sulphantunonate, Mg3(Sb04)2 
Deliquescent Sol in H2O Decomp 
alcohol 

Meremous sulphantunonate, (Hg 2 ) 3 (SbS 4 ) 
Ppt 

Mercunc sulphantunonate, Hg3(SbS4)2 
Ppt (Rammelsberg, Pogg 52 229) 
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Mercunc sulphantimonate chloride, 
Hg3(SbS452, 3HgCh, 3HgO 
Insol in acids, except aqua regia 
melsberg ) 


Nickel sulphantunonate, Ni3(SbS4)2 
Ppt Decomp by hot HCl-fAq 
melsberg, Pogg 62 226 ) 


Potassium sulphantunonate, K3SbS4 
Sol in H2O 


Composition of the liquid layers 


(Ram- 


(Ram- 


Alcohol la^er j 

j H 2 O layer 

C 2 &H 

« 

KsfbS* 

' % 
alcohol 


85 

0 

1 1 

67 4 

54 7 

2 2 

3 4 

49 0 

46 9 

4 2 

3 8 

45 6 

16 

27 4 

31 1 

12 7 


Solubihty of K8SbS4 m H2O at t° 


t° 


Sohd phase 

- 1 3 

9 5 

Ice 

-26 

17 1 

tt 

- 4 

24 2 

tt 

-72 

35 4 

tc 

-10 6 

42 9 

cc 

-13 5 

48 8 

<t 

-18 5 

52 6 


-28 8 

59 6 

t( 

-34 

62 

Ice+K3SbS4, 6H2O 

-10 

65 5 

K8SbS4, 6H2O 

-45 

69 1 

t 

0 

75 4 

K8SbS4, 5H2O 

410 

76 2 

(( 

30 

77 1 

it 

50 

77 7 

K3SbS4, 3H2O 

80 

79 2 

it 


(Donk,Chem Weekbl 1908,6 529,629,767 ) 


Solubility of K3SbS4 in KOH+Aq at 25° 


(Donk, I c) 


+4V2H2O Dehquescent Sol m H2O, 
more sol than the Na salt 

4-3, 5, and 6H2O See Donk above 
2K2S, Sb2S3 Decomp by cold H2O 
(Ditte, C R 102 168 ) 

K2S, 286283 H-SHaO 81 sol m H2O 

(Ditte ) 

K2S, 86283 Decomp by H2O (Ditte) 
K2S, 286283 (Ditte ) 

Silver sulphantunonate, Ag8SbS4 
Insol m H2O or acids Decomp by KOH 
+Aq (Rammelsberg, Pogg 62 218 ) 

Sodium sulphantunonate, Na3SbS44-9H 0 
(Schhppe’s salt ) Sol in 2 9 pts H2O at 
15° Aqueous solution is precipitated by 
alcohol (Rammelsberg) 

Sol in 3 pts cold H2O (van den Corput ) 
Sol in 4 pts cold H2O (Dufios ) 

Sol m 1 pt boiling H O (Dufios ) 


% 

K3SbS4 

% 

KOH 

Solid phase 

75 

0 

K3SbS4, 5H2O 

68 4 

3 4 

K3SbS4, 3H2O 

56 8 

11 0 

it 

50 9 

16 1 

K3SbS4 

37 7 

25 5 

it 

19 8 

40 5 

li 

11 5 

46 9 

K3'^bS4+KOH, 2H 0 

9 4 

49 9 

KOH, 2H 0 

00 0 

56 3 

it 


(Donk ) 


Solubility of K3SbS4 in alcohol+Aq at 10° 


% 

C HsJH 

K3SbS4 

‘^oli 1 phas 

94 

0 

K3SbS4, 5 H 2 O 

90 5 

0 

it 

* 



o's 

69 2 

it 

0 

76 1 

it 


* Two liquid layers are formed 


Solubility of Na3SbS4-49H20 in H2O at t° 


t 

N^^bSi 

'^olul phase 

- 0 1 

0 5 

Ice 

- 0 65 

4 

a 

-09 

5 7 

it 

- 1 26 

7 8 

tt 

- 1 45 

9 2 

tt 

- 1 75 

11 2 

it 

0 

11 3 

Na3SbS4, 9H>0 

15 

19 3 

it 

30 

27 1 

tt 

38 

32 

It 

49 6 

38 9 

tt 

59 6 

45 

tt 

69 6 

50 7 

tt 

79 5 

57 1 

tt 


(Donk, Chem Weekbl 1908, 6 529, 629, 767 ) 



SULPHANTIMONATE THIOSULPHATE, SODIUM 


Solubility of Na 8 SbS 4 +Na 2 S 203 in H 2 O 


\aiSbS4 


Solid phase 



t° = 10® 

11 8 

4 4 

0 8 

0 1 

0 0 

0 

4 9 

14 6 

27 3 

33 6 

NaaSbSj, QHsO 

tt 

it 

NajSjOs, 5 H 2 O 



0 

II 

19 9 

7 7 

NajSbSj, 9 H 2 O 

12 5 

16 4 


4 2 

37 7 


1 

43 8 


1 

1 

47 

47 8 

N a 3 SbS 4 -|-N a2S203, 5 H 2 O 
Na2S203, 5H2^ 

0 

45 8 


(Donk, I c ) 


Solubility of ^asSbS 4 m alcohol +Aq at t° 
Solid phase, Na3SbS4+9H20 


t = 

0 

t = 

30® ' 

t = 

65 


:r 

1 

W 

q 

0 

a 

A 

q 

0 

2 

Oj 

4. 

0 

11 8 

5 

19 3 

0 

47 9 

3 7 

8 2 

10 3 

U 6 

4 7 

39 3 

12 7 

3 2 

24 8 

6 4 

8 

36 5 

29 

0 9 

1 46 

1 2 

*54 1 

4 1 

60 8 

0 

76 2 

0 

81 

0 


* Tw o la\ ers are formed 


Composition of above layers 



Alcohol la\er 

H U la\er 

akohol 


c alcohol 

\ai'*»bb4 

54 1 

40 4 

33 5 

4 1 

10 2 

14 1 

8 0 

14 3 

18 8 1 
27 2 

36 5 

27 8 

24 1 

18 0 

(Donk, 1 c ) 


Solubihty of Na3SbS4 m methyl alcohol at t° 
Sohd phase, Na3SbS4H-9H20 


t = 

0 ° 

t = 

30® 

% 

CBsOH 

% 

>va3bbS4 

% 

CbaOH 

% 

NasSbSi 

3 4 

8 6 

0 

27 1 

15 5 

2 8 

18 1 

12 8 

23 1 

2 1 

33 1 

5 8 

50 3 

0 3 

65 7 

0 1 

57 

0 1 

84 2 

0 1 

81 7 

0 05 

91 2 

1 2 

92 

0 2 

94 

3 9 

95 9 

2 0 




fDonk, I c ) 


Sodium sulphantunonate thiosulphate, 
Na3SbS4, 2Na2S2O8+20H2O 
Efflorescent, and decomp by H 2 O (Ue 
ger. Arch Phaim (2) 147 193 ) 

No double salt exists See Donk, NasSbS 
+Na 2 S 208 under Na3SbS4 


Strontium sulphantimonate 
Sol m H 2 O, pptd by alcohol 

XJramum sulphantimonate 
Ppt 

Zmc sulphantimonate, Zn3(SbS4)2 

Ppt Sol in hot Na 3 SbS 4 +Aq, insol ] 
ZnS 04 -l-Aq Partially sol in KOH+Ac 
sol m hot HCl-f-Aq (Rammelsberg, Pogj 
62 233 ) 

Sulphantiinonous acid 

Amm onium Twptosulphantimomte, NH 4 SbS 2 
Insol in H 2 O (Rouget, C R 1898, 12 
1145 ) 

+ 2 H 2 O Insol in H 2 O and alcohol 
Decomp in the air (Stanck, Z anor 
1898, 17 119 ) 

Amm onium ori/iosulphantimomte, 
(NH4)3SbS3 

Easily decomp Stable only in presen 
of (NH 4 ) 2 S Sol in H 2 O Insol in alcob 
by which it is pptd from aqueous solutio 
(Pouget, A ch 1899, (7) 18 536 ) 

Ammomum pamsulphantimomte, 

(NH4)2Sb4S7 
Stable in the air 
Insol m H 2 O 

Decomp by acids (Stanek, Z ano 
1898, 17 120 ) 

Stable, cryst from hot solutions (Poug 
C R 1898, 126 1145 ) 
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Anunomum silver or^osulphantimomte, 
NH4Ag2SbS3 

Decomp by H 2 O (Pouget, A oh 1899, 
(7) 18 551 ) 

Banum metosulphantimomte, BaSb2S4 
-j-4V2ll20 

Insol m H 2 O (Pougeft, A ch 1899, 
(7) 18 541 ) 

Banum or^^osulphantunomte, Ba3Sb2S6 
-}"8H!20 

Decomp m the air and by H 2 O Some- 
what sol m BaS+Aq (Pouget, C R 1898, 
126 1792) 

Banum pyrosulphantimomte, Ba 2 Sb 2 S 6 
-f-8Il20 

Decomp by H 2 O 

Nearly insol m BaS+Aq (Rouget ) 

Banum sulphantimonite, Ba3Sb4S9-l-10H2O 
Pptd from aq solution of ortho and pyro- 
barium salts (Pouget ) 

Ba6Sb4Sn+16H20 (Pouget, A ch 1899, 
(7) 18 538 ) 

Calcium sulphantimomte basic, Ca(OH)SbS 2 
Insol in H 2 O 

Sol m cone HCl (Pouget, A ch 1899, 
(7) 18 544 ) 

Calcium p 2 /^osulphoantmiomte, Ca 2 Sb 2 S 6 
+ 15 H 2 O 

Sol in H 2 O without decomp (Pouget, 
C R 1898, 126 1793 ) 

Cobaltous or^/iosulphantimonite, CosSb^Se 
Ppt (Pouget, A ch 1899, (7) 18 554 ) 

Cuprous meZasulphantimomte, CuSbS 2 
Sol in mixture of HNO3 and tartaric acid 
with separation of S 

Insol in NH 40 H-|-Aq D( comp by hot 
KOH and alkali sulphides 4-Aq (Sommer- 
lad, Z anorg 1898, 18 430 ) 

Mm Wolf^hr ile Sol in HNOa+Aq 
with separation of S and Sb Oj 

Cuprous orZ/iosulphantimomte, CusSbSs 
(Sommerlad, Z anorg 1898, 18 432 ) 

Ppt Insol in H 2 O Decomp by H 2 O 
(Pouget, A ch 1899, (7) 18 556 ) 

Cuprous sulphantimomte, Cu 2 Sb 4 S 7 
Mm Guejante 

Cupric or/;/iosulphantmiomte, Cu 3 Sb 2 S 6 
Ppt (Pouget, A ch 1899, (7) 18 557 ) 

Cuprous lead sulphantimomte, Cu 3 SbS 8 , 
2Pb3SbS3 

Mm Boimomte Decomp by HNOs+ 
Aq, and aqua regia 


Cuprous potassium ortAosulphantunomte, 
CusKSbSs 

Ppt , easily decomp by H 2 O (Pouget, 
C R 1899, 129 104 ) 

+3B[20 Ppt decomp by H 2 O (Pou- 
get, A ch 1899, (7) 18 556 ) 

Iron (ferrous) oii^osulphantimomte, 
Fe3(Sb3S)2 

Ppt (Pouget, A ch 1899, (7) 18 554 ) 
Mm Berthiente SI sol m HCl+Aq, 
easily sol m aqua regia 

Lead ori/iosulphantimomte, Pb 3 (SbS 3)2 
Ppt Very si sol m H 2 O Decomp by 
H 2 O (Pouget, A ch 1899, (7) 18 553 ) 

Mm Bovlanqente Completely sol m 
hot HCl+Aq, decomp by HNOs+Aq 

Lead sulphantimomte 

Sol m boilmg cone HNOa+Aq (Four- 
net ) 

Pb(SbS 2)2 Mm Zinf'kemte Decomp 
by hot HCl+Aq 
4PbS, Sb 2 S 8 Mm Plagionite 
2PbS, Sb 2 S 3 Mm Jamesomte Decomp 
by hot HCl+Aq 
4PbS, Sb 2 S 3 Mm Mmeghimte 
5PbS, Sb 2 S 3 Mm Geokromte 
6PbS, Sb 2 S 8 Mm KibnJemte (?) 

Lead potassium or^Aosulphantimomte, 
PuKSbSs 

Very si sol m H 2 O 

Decomp by H 2 O (Pouget, A ch 1899, 
(7) 18 554) 

Lead silver sulphantimomte, (Ag 2 , Pb) 5 Sb 4 Sii 
Mm Freieslebenite 

Lithium or//iosulphantimonite, LiaSbSs 
+ 3 H 2 O 

Very deliquescent 

Very sol m H 0 (Pouget, A ch 1899, 
(7) 18 530 ) 

Lithium parasulphantimomte, 

Li bb4S7+3H20 

Ppt (Pouget, A ch 1899, (7) 18 531 ) 

Lithium silver ori/iosulphantimomte, 

I lAgaSbSs 

Decomp by H 2 O (Pouget, A ch 1899, 
(7) 18 551 ) 


Manganous ori/iosulphantimonite, MnsSb 2 S 6 
Ppt SI sol in HoO (Pouget, A ch 
1899, (7) 18 553 ) 



SI sol m H 2 O Decomp by H 2 O (Pou- 
get, A ch 1899, (7) 18 553 ) 
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Nickel or/^osulphantunomte, ]Ni3^b2S6 
Ppt (Pouget, A ch 1899, (7) 18 554 ) 

Potassium metosulpliaiitimomte, KSbSa 
Insol m cold H 2 O Decomp by hot H 2 O 
(Pouget A ch 1899, (7) 18 513 ) ^ 

+IJ 4 H 2 O Sol m H 2 O, but decomp 
quickly 

Sol m H 2 O (Stanek, Z anorg 1898, 17 
119) 

Potassium or^Aosulphantimomte, KsSbSs 
Very dehquescent 
Very sol m H 2 O 

Decomp by acids (Pouget, A ch 1899, 
(7) 18 518) 

Potassium sulphantimomte, K2Sb4S7+3H20 
SI sol m H 2 O and not decomp thereby 
(Pouget, A ch 1899, (7) 18 522 ) 

Decomp m the air 

Sol m KoS+Aq (Stanek, Z anorg 1898, 
17 120) 

2 K 2 S, SbaSs Sol m H 2 O (Ditte, C R 
102 68 ) 

:cK 2 S, 2 /SboSs Dehquescent When K 2 S 
IS m excess, sol m H 2 O, when Sb 2 S 3 is m ex- 
cess, partially sol Aqueous solution is de- 
comp bv all acids, even CO 2 , and by K 2 CO 8 , 
NaaCOj, NaHCOs, KHCO3, NH4H(503d-Aq 
Insol m absolute meohol (Kohl ) 

Potassium hydrogen sulphantimomte, 
KHSb4S7 

(Pouget, 4 ch 1899, (7) 18 522 ) 

Potassium silver oriAosulphantunomte, 

Ag KSbSs 

Decomp by boilmg H 2 O (Pouget, C R 
1897, 124 1519 ) 

Potassium zmc or//iosulphantimomte, 
KZnSbSa 

Decomp by H 2 O (Pouget, A ch 1899, 
(7) 18 5o2 ) 


Sodium wc^asulphantimomte, NaSbS 2 
Deliquescent Decomp by hot H 2 O 
When Na 2 S is m excess^ sol m H 2 O bu 
partially sol if Sb 2 S 3 is m excess (XJnapr 
irch Pharm (2) 148 1 ) 

Ppt Insol m H 2 O (Pouget, C R im 
126 1145 ) 


Sodium orMosulphantimomte, NasSbSs 
+ 9 H 2 O 

Decomp m solution m H 2 O (Poucel 
C R 1898, 126 1144 ) 


Sodium sulphantimomte, Na2Sb4S7+2H2C 
Sol m H 2 O (Pouget, C R 1898, 12C 
1145) 

Na 6 Sb 4 S 9 (Pouget C R 1898, 126 II 44 
4 Na 2 S, 38 ^ 283 4 - 3 H 2 O Permanent, so 
m H 2 O Insol m alcohol and ether (Kohl 

Strontium ori/iosulphantimomte, Sr 3 Sb 2 S 6 
-j-lOHoC) 

Sol m H 2 O (Pouget, C R 1898, 12( 
1793) 

Strontium p?/rosulphantimomte, Sr 2 Sb 2 S 6 
+I 5 H 2 O 

Sol in H 2 O without essential decomr 
(Pouget, C R 1898, 126 1793 ) 

Zmc or^/iosulphantimomte, Zn 3 Sb 2 S 6 
Ppt (Pouget, A ch 1899, (7) 18 552 

Ori/iosulpharsemc acid, H3ASS4 

Ppt Loses H 28 by prolonged boiling wit 
H 2 O (Nilson, J pr ( 2 ) 14 145 ) 

See also Sulphoxyarsemc acid 

Ammomum sulpharsenate, (NH 4 ) 4 As 2 S 7 
Known only in solution in H 2 O Decom] 
on boiling into — 

NH 4 ASS 3 Sol in alcohol 
(NH 4 ) 3 AsS 4 Sol in H 2 O Precipitate 
by alcohol 

(NH 4 ) 2 S, I 2 AS 2 S 6 Ppt Insol in H 2 O 


Silver or^/josulphantimomte, AgsSbSs 
Ppt SI sol m H 2 O (Pouget, A ch 
1899 (7) 18 547 ) 

Min Pyrargynte Sol in HN 03 +Aq 
with residue of S and Sb 203 KOH -{-Aq dis- 
solves out Sb S 3 

Sliver sulphantimomte 

\gSbS ]Min Miargynte 
5‘\.g S, Sb S 3 Mm Stephamte Easily 
decomp b> warm HNOs+Aq 
12 4g 8 , Sb S 3 Mm Polyargynte 

Silver sodium cr^Aosulphantimomte, 

4g NaSbSa 

Decomp by H 0 Pouget, A ch 1899, 
(7) 18 o51 ) 


Ammomum magnesium sulpharsenate, 

(NH4)2S, MgS, AsaSfi 

Ammomum sodium sulpharsenate, 

(NH4)3AsS 4, NagAsS^ 

Much more sol in H 2 O than Na 3 AsS 4 , = 
sol in cold, more sol in hot alcohol (Be 
zelius ) 

Banum sulpharsenate, Ba(AsS 3)2 
Sol m H 2 O and alcohol Decomp h 
evaporation 

Ba 2 As 2 S 7 Sol in H 2 O in all proportioi 
"With decomp Decomp by alcohol 
Ba 3 (AsS 4)2 Sol m H 2 O Insol m alc( 
hoi 

BaS, 3 AS 2 S 6 Ppt Insol m H 2 O 
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'Banvm potassitim sulpharsenate, 
KBaAsS4+6H20 
Easily sol m H2O 

Decomp by acids with separation of AsaSs 
(Glatzel, Z anorg 1911, 71 209 ) 

Baniun sulpharsenate sxilpharsenite, 
Ba3(AsS4)2, Ba2As2S6+4H20 
SI sol m cold, more easily m hot H2O 
(Nilson ) 

Bismuth sulpharsenate, 2 B 12 S 8 , SAsaSs 
Sol m NasAsS4+Aq 

B12S3, SAsaSs As above (Berzehus ) 

Cadmium sulpharsenate 
Ppt (Berzehus, Pogg 7 88 ) 

Calcium sulpharsenate, CaaAsaSr 
Sol m HiO and alcohol 
Ca8(AsS4)2 Easily sol m H2O Insol m 
alcohol 

+IOH2O Easily sol m H2O (Nilson, J 
pr (2) 14 169 ) 

5CaS, 2 AsS 2S64-6H20 Easily sol m H2O 
(Nilson,, J pr (2) 14 163 ) 

Cerous sulpharsenate, CeaAsaS? 

Ppt 

Ce 3 (AsS 4)2 Ppt 
Ce 4 (As 2 S 7)3 Ppt 

Cobaltous sulpharsenate, C02AS2S7 
Ppt Sol m excess of sodium sulpharsen- 
ate -j-Aq 

Cuprous sulpharsenate, CU3ASS4 
Ppt (Preis, A 267 201 ) 

Min Enarqite Clante Not wholly de- 
comp by HCl+Aq Sol in HCl+Aq with 
residue of AsaOs Not attacked by KOH -h Aq 

Cupric sulpharsenate, CuaAsoS? 

Ppt Sol in (NH4)2S4-Aq Decomp by 
NH40m-Aq (Berzelius ) 

Cu3(AsS 4) Ppt (Preis, A 267 201 ) 

Glucmum sulpharsenate 
SI sol inHaO 

Gold sulpharsenate, AuAsS4 
Sol m pure H2O Insol in Na3AsS4-f-Aq 
2AU2S3, SAsaSs Sol in H2O (Berzelius ) 

Iron (ferrous) sulpharsenate, Fe2As2S7 
Ppt Sol m Na3AsS4+Aq (Berzehus ) 

Iron (ferric) sulpharsenate, Fe4(As2S7)8 
Ppt Sol in Na3AsS4+Aq (Berzehus) 

Lead sulpharsenate, PbaAsaS? 

Ppt (Berzehus ) 

Pb 3 (AsS 4)2 Ppt 


Lithium sulpharsenate, L13ASS4 
Easily sol m hot, less sol in cold H2O 
Insol m alcohol 

IJI4AS2S7 Comnletely sol in H2O De- 
comp by alcohol 

LlAsSs Known only m acid solution 

Magnesimn sulpharsenate, MgaAsaS? 

Sol m all proportions of H2O, and m al- 
cohol 

Mg3(AsS4)2 Sol m H2O Decomp 
alcohol 

3 MgS, AsaSfi Nearly insol m H2O 
5 MgS. 2AS2S5+I5H2O Very sol in H2O 
(Nilson ) 

Manganous sulpharsenate, MnaAsaS? 

SI sol m H2O 

Mn8(AsS4)2 Permanent SI sol m H2O 
6 MnS, AS2S6 SI sol in H2O 

Mercurous sulpharsenate, (Hg2)2As2S7 

Ppt 

Mercuric sulpharsenate, Hg2As2S7 
Ppt (Berzehus, Pogg 7 29 ) 

Hg3(AsS4)2 Ppt (Preis, A 267 200) 

Nickel sulpharsenate, Ni3(AsS4)2 
Ppt Not decomp by HCl-fAq Sol m 
Na8AsS4 4 -Aq (Berzehus ) 

2NiS, As Ss As above 

Potassium sulpharsenate, KAsSs 
Known only m alcoholic solution 
K4AS2S7 Deliquescent Sol in H2O, from 
which alcohol ppts K3ASS4 

KsAsS 4 Deliquescent Very sol in H2O, 
from which it is precipitated by alcohol 
-I-H2O Very deliquescent (Nilson, J 
pr ( 2 ) 14 159 ) 

Potassium sodium sulpharsenate 
Sol m H2O 

Silver sulpharsenate, Ag3AsS4 
Ppt (Berzelius, Pogg 7 29 ) 

Ag2As2S7 Ppt 

Sodium sulpharsenate, NaAsSs 
Known only in alcoholic solution 
Na4As S7 Sol m H2O Alcohol ppts 
Na3AsS4 from H2O solution 

Na3AsS4+7k2H20 Easily sol in H2O, 
from which it is precipitated by alcohol 
+8H2O Insol in alcohol, very sol in 
H2O (McCay, Z anal 1895 , 34 726 ) 
-I-9H2O (Nilson, J pr ( 2 ) 14 160 ) 

Na2S, I2AS2S5 (^) Insol m H2O 

Sodium zmc sulpharsenate, NaZnAsS4+ 

4H2O 

Sol m hot H2O with decomp (Preis, A 
267 202 ) 
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Strontnim sulpharseziate, Sr3(AsS4)2 
Easily sol in H2O, msol m alcohol 
SrtAjsSi Easily sol in H.O, from which 
alcohol ppts Sr5(AsS4)2 

Strontinin snli^arsenate sulpharsenite, 
Sr*(AsS4)2, Sr2As2S6+4H20 
Easily sol in H2O (Nilson, J pr ( 2 ) 14 
162 ) 


Magnesium sulpharseniosulphoxymolvhda+i 

Mg2AS2S7(M02S303) -I-I6H2O 

Very sol m H2O (Weinland ) 

Potassium , KAsS 3 (MoS 02 )+ 23 /^H 20 

Sol in H2O with decomp (Weinland ) 
X4 As2S7(Mo 2S308) +6H2O Very sol 1 
H2O Weinland ) 

+IOH2O (Weinland ) 


Thallous sulpharsenate, T1 sAsS4 

Not decomp by H2O Decomp by dil 
acids Insol m oil alkali sulphides Par- 
tially decomp by boilmg with a cone solu- 
tion of sodium sulphide (Hawley, J Am 
Chem Soc 1907 , 29 1013 ) 

Tm (stannous) sulpharsenate 
Ppt 

Tm (stannic) sulpharsenate 
Ppt 

Uramc sulpharsenate, 2U2S3, AS2S5 
Ppt Sol mNa3AsS4+Aq 

Zme sulpharsenate, Zn3(AsS4)2 
Ppt (Berzelius ) 

2ZnS, As Ss Ppt (Berzehus ) 

ZnS, As Ss (Wohler ) 

Disulpharsenic acid 
See Disulphoxyarsemc acid 

Sulpharsemosulphomolybdic acid 

Ammonium sulpharsemosulphomolybdate, 
(NH4)4A.S S7(MoS3)2+5H20 
Very unstable 

Sol m H O with decomp (Weinland, Z 
anorg 1897 , 16 49 ) 

Banum , Ba An 2 S 7 (MoS 3 ) 2 + 14 H 20 

Sol in H ->0 \Mth decomp (Weinland) 

Potassium , K As&3(MoS 3) -b4H20 

(V einland ) 

R4AS S fMoSa) +8H2O Sol in H2O 
Decomp b> mineral acids Insol in alcohol 
(Weinland ) 


Sodium , NaAsS3(MoS3)+6H20 

Insol in H 0 Easil> sol m dil NaOH 
and NH3-I- \q (V einland ) 

Na4AsS7(MoS3) + 14 H 0 Sol m H2O 
Decomp by mmeral acids (Weinland ) 

Sulphars emosulph oxymoly b die acid 


Banum sulpharseniosulphoxymolybdate, 
BasAs S7 (Mo S303)+12H20 

Sol m H2O (Weinland, Z anorg 1897 , 
16 60 ) & > 


Sodium , NaAsS 3 (MoS 02 )+ 5 H 20 

SI sol m cold, very sol in hot H2O (Wen 
land ) 

Na4As2S7(Mo2S303)+15H20 Very so 
m H2O (Wemland ) 

Sulpharsemous acid 

Ammomum sulpharsenite, NH 4 As 8 S 6 + 2 H 2 ( 
Insol m H2O Ppt Sol m KOH ( 
NH40H+Aq SI attacked by boilmg HCl 
Aq (Nilson, J pr ( 2 ) 14 42 ) 
(NH4)4As2Sfi=2(NH4)2S, AS2S3 Sol ] 
H2O, from which alcohol ppts (NH4)3AsS3 
(NH4)8AsS3 = 3 (NH 4 ) 2 S, AS2S3 Decomj 

on air, sol m H2O Insol m alcohol 
(NH4)5 As3Sio Sol in H2O (Nilson, 
pr ( 2 ) 14 160 ) 

Banum sulpharsemte, Ba2As2S6 
SI sol m H2O Decomp by alcohol 
-I-6H2O SI sol in H2O (Nilson, J p 
( 2 ) 14 46 ) 

-I- 15 H 20 SI sol in cold H2O (Nilson 
Ba8(AsS8)2 SI sol m H2O Precipitate 
by alcohol 

“I-I4H2O SI sol in cold, easily in h( 
H2O (Nilson ) 

Ba(AsS2)2+2H20 Insol in H2O (Nj 
son, J pr ( 2 ) 14 44 ) 

BaAsi2Si9 Insol in HCl-hAq (Nilson 

Bismuth sulpharsemte, 281283, AS2S3 
Ppt 

Cadmium sulpharsemte 
Ppt (Berzelius, Pogg 7 146 ) 

Calcium sulpharsemte, Ca2As2S6 
Sol m H2O, from which alcohol ppt 
Ca 3 (AsS 3)2 

Ca3fAsS3)2 Sol mH20 
4 - 15 H 20 Precipitated by alcohol 
Ca(AsS2)2+10H2O Sol in H2O (Nilso 
J pr (2) 14 54 ) 

CaAssSis+lOHsO (?) Insol in cold H2( 
Decomp by hot H2O (Nilson ) 
CaAsi8S28+10H2O (?) SI sol inhotH2( 
(Nilson ) 

Ca 7 As 2 Sio-f 25H2O SI sol in cold or h( 
H2O (Nilson ) 

Cerous sulpharsemte, Ce2As2S6 
Ppt 
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Chromic sulphafsenite, 2Cr2S3, 3 AS 2 S 3 
Ppt Insol in Na2S-|-Aq 

Cobaltous sulpharsemte, 2CoS, AS2S3 
Ppt Sol in excess of sodium sulpharsen- 
ite+Aq 

Cuprous sulpharsemte, 

3CU2S, 2 AS 2 S 3 = Cu AS4S9 
Mm Binmte Decomp by hot acids and 
KOH+Aq 

2 Cu 2 % As 2S3 = Cu 4 As 2S6 Decomp by 
acids, KDH and K2SH-Aq (Sommerlad, Z 
anorg 1898, 18 434 ) 

Cupnc sulpharsemte, Cu^AsSs 
Insol in H2O or HCl+Aq Sol m NaAsSs 
4-Aq 

CU2AS2S6 Ppt (Berzelius ) 

Glucmum sulpharsemte, 2G1S, AS2S3 
Ppt Sol m acids, partly sol m NH 4 OH 
+Aq 

Gold sulpharsemte, 2AU2S8, 3AS2S3 
Ppt (Berzelius ) 

Iron (ferrous) sulpharsemte 
Ppt Sol in NasAsSs+Aq (Berzelius ) 

Iron (ferric) sulpharsemte 
Ppt Sol m excess of a ferric salt, or 
NasAsSa+Aq (Berzelius) 

Lead sulpharsemte, Pb2As2S5 
Ppt Mm Dufreynosite 
Pb(AsS2)2 = PbS, As S3 Min Sartorite 
PbAs2S7 Mm Jordamte 

Lithium sulpharsemtes 

Resemble K salts 

Magnesium sulpharsemte, Mg2As2S6 
Almost completely sol in H2O Easily sol 
m alcohol (Beizelius ) 

+8H O SI sol nr H O (Nilson ) 
Mg(AsS2)o+5H20 Slowly sol m both 
cold and hot HiC) (Nilson, J pr (2) 14 
59 ) 

Mg3(AsS3)2+9H O (Nilson ) 

Manganous sulpharsemte, Mn2AsoS6 
Ppt Decomp by HCl+Aq 

Mercurous sulpharsemte, (Hg2)2As2S6 
Ppt (Berzelius ) 

Mercunc sulpharsemte, Hg2As2S6 
Ppt 

Hg(AsS2)2 Ppt (Berzelius, Pogg 7 149 ) 

Nickel sulpharsemte, Ni8(AsS3)2 
Ppt (Berzelius ) 


Platmum sulpharsemte, Pt2As2S5 
Ppt 

Potassium sulpharsemte, K4AS2S5 
Decomp by HoO or alcohol CBerzehus ) 
KAsS 3 Sol m H O Insol m alcohol 
(Berzehus ) 

K2AS4S7 Sol m H2O and alcohol (Ber- 
zelius ) 

K2ASS2 Decomp by H2O (Berzehus ) 
+234H2O Not whoUy sol m HoO (Nil- 
son, J pr (2) 14 30 ) 

KAs4S3-f-8HoO (Nilson) 

KAS3S6+H2O Insol in H2O Slowly at- 
tacked by hot HCl+Aq Sol m KOH+Aq 
(Nilson ) 

Silver sulpharsemte, 12AgoS, AS0S3 
Ppt (Sommerlad, Z anorg 1898, 18 
428 ) 

5Ag2S, As2S3=Ag6AsS4 (Sommerlad) 
AgsAsSs Mm ProusMe Sol m HN08+ 
Aq KOH+Aq dissolves out Sb2S3 (Senar- 
mont, A ch (3) 32 129, Wohler, A 27 159 ) 
2Ag2S, AS2S3 Partially sol m HNO3+ 
Aq (Berzehus ) 

AgAsS2 (Berzehus, Pogg 7 150 ) 

Sodium sulpharsemte, NaAsS2+J^H20 
Attacked by HCl+Aq with difficulty 
(Nilson, J pr (2) 14 37 ) 

+ IHH0O Forms coagulum with cold, sol 
m hot H 0 (Nilson ) 

Na2As4S +^20 Sol in much H2O, not 
easily decomp by HCl+Aq (Nilson ) 
NaAs3S5+4HoO Ppt (Nilson, J pr (2) 
14 3) 

Strontium sulpharsemte, 3SrS, AS2S3 + 
I5H2O 

Sol in H20+Aq msol in alcohol (Voigt 
and Gottlmg ) 

2SiS, \s S3 Sol in HO, decomp by 
alcohol 

+ 15H2O (Nilbon, J pr (2) 14 53 ) 

Sr(AsS )>+2HH O SI sol in H 0 (Nil- 
son ) 

Thallous sulpharsemte, 'll\sS2 

Ppt Decomp by KOH+\q (Gunmng, 
J B 1868 247 ) 

Above compound is a mixture of AS2S3 and 
TloS (Hawley, J Am Chem Soc 1907, 
29 1012) 

Mm Lorandite (Kuennei and Loezka, 
C C 1904, II 844 ) 

Tm (stannous) sulpharsemte, SnoAs S 
Ppt 

Tm (stannic) sulpharsemte SnAs Ss 
Ppt (Berzelius, Pogg 7 147 ) 

Uramc sulpharsemte, 2U2S3, AS2S3 
Ppt 
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Zinc sulpharsemte 
Ppt (Berzelius, Pogg 7 145 ) 

Zirconium sulpharsemte, 2 Zr 2 S 3 , AS 2 S 3 
Ppt Insol m solutions of alkali sulph- 
arsemtes SI sol in Na 2 S Aq Not de- 
comp by acids (Berzelius ) 


Sulphatopurpureocobaltic sulphate. 
[Co(S 04)(NH8)6]2S04+H20 
Very easily sol m H 2 O (Jorgensen, J pj 

^^<Do(SO^NHs) 5 (HS 04 )+ 2 H 20 Sol , 
about 25 pts of cold H 2 O Sol m dd man 
m cone NH 40 jB[-fAq (Jorgensen ) ’ 


Sulphatammon/’ 2 NH 3 , SOs 
(Rose ) 

Is ammomum unidosulphonate, which see 
(Berglund ) 

''Pamsulphatammon,” SNHs, 2803 
(Rose ) 

Is basic ammomum umdosulphonate, which 
see (Berglund ) 

Sulphatoiodic acid 


Sulphazic acid, H 4 S 2 N 209 = 

S03H-~N(0H)-0-.N— (0H)S03H 
Known only m its salts (Rasclug, A 24j 
161 ) 

Potassium sulphazate, K 3 HS 2 N 209 = 

(SOsK) (OK)N--^ — ^N (OH) — -(SOsK) 
Sol m H 2 O, but decomp on standme 
(Raschig, A 241 161 ) ^ 

Sulphazidic acid 

gPremy ) 

See Hydroxylamme monosulphomc acid. 


Potassium sidphatoiodate, K 2 HO 8 SIO 4 or 
KIO3, KEBO, 

Decomp by H 0 (Blomstrand, J pr ( 2 ) 
40 317) 

See lodate sulphate, potassium 


Sulphazilmic acid 
See Oxysulphazotic acid 

Metosulphazilimc acid 
See rnsulphoxyazotic acid 


Sulphatooctamme cobaltic carbonate 

(S04)2C02(NH3)8C03+4H20 
Sol m H 2 O (Vortmann and Blasberg, B 
22 2650) 

(S 04 )Co (NH 3 ) 8 (C 03 ) 2 + 3 H 20 Sol in 
HO (V mdB) 

See Carbonatotetramme cobaltic sulphate 
(Jorgensen ) 

Sulphatoplatmamine sulphate, 

S04Pt(NH3) SO 4 + 3 E 2 O 
Easily sol m HO Sol m H 2 S 04 -f-Aq 

Sulphatoplatmdmnime sulphate, 

S04Pt(N H6)2S04+H20 
Insol m H 0 

Sulphatopurpureocobaltic bromide, 

CofS04)(NH3)6Br 

Sol m E O, from which it is precipitated 
b\ cone HBr+A.q (Jorgensen, J pr (2) 
26 94 ) 

^bonate, [(S04)Co(NH3)6]2C08 + 

4H O 

Sol m H 0 (Vortmann and Blasberg, B 
22 2648 ) ' 

2Co(S04)(NH,)4C], 

xtd4-j-2Jd L) 

Si sol in cold H 2 O (Jorgensen ) 

mtrate, Co(S 04 )(NH 3 ) 6 (N 03 ) 

Somewhat si sol m cold H 2 O (Jorgensen ) 


Sulphazmous acid 
(Fremy ) 

See Dihydroxylamme sulphomc acid 

Sulphazotic acid, HeN 284014 == 
(S03H)3=NH— NO = 0H(S08H) 
Known only m its salts (Claus, A 168 
52 and 194) Has the formula 

(S03H)2NH<^>NH(S08H)s 
(R aschig, A 241 161 ) 

Lead potassium sulphazotate 

Insol in cold, decomp by hot H 2 O Insol 
in alcohol and ether (Fremy, A ch (3) 16 
439) 

Potassium sulphazotate, K 0 HN 2 S 4 O 14 -I-H 2 C 
= (S03K)2NK < ^ > NH(S03K)2 

Very sol in hot, less in cold H 2 O (Ras 
chig, A 241 161 ) Decomp gradually bj 
boding (Claus ) Insol in alcohol or ether 
(Fremy, A ch (3) 16 428 ) 

True composition is H 0 N(S 03 K )2 
K 0 N(S 03 K) 2 -hH 20 Potassium hydroxyl 
amme disulphonate (Divers and Haga 
Chem Soc 1900, 77 432 ) 

Forms basic salt 

(S 08 K) 2 NK<q>NK(S 08 K) 2 , which i‘ 
easily sol and decomp by H 2 O (Raschig ' 

Potassium sodium sulphazotate, 
K4NaHN2S40i4+2H20 
Quite easily sol in H 2 O (Raschig, A 
241 161) 
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/>^stllphhydroxyazotlc acid, 0NH(S02H)3 
Known only in its salts (Claus, A 168 
52 and 194 ) Correct composition is nydroicy- 
lamine sulphomc acid H 0 N(S 08 H) 2 , which 
see (Raschig, A 241 161 ) 

Sulphhydroxylamic acid 

(Claus ) 

See Hydroxylamme wonosulphomc acid 

Dzsulphhydroxyazotic acid 

(Claus ) 

See Hydroxylamme disulphomc acid 
Sulphides 

The sulphides of the alkah metals are sol m 
H 2 O, those of the alkali-earth metals are 
much less sol , and are decomp upon solution 
mto hydrosulphide and hydroxide 
The other sulphides are insol m H 2 O 
For each sulphide, see under the respective 
element 

Sulphimide, SO 2 NH 
See Inudosulphamide 

rnsulphmude, OHSO<(Nio OH/^ 
(SOaNH), 

Sol in methyl alcohol, si sol m ether, 
insol in chloroform and benzene (Hantzsch 
B 1901, 34 3440 ) 

Ammomum sulphimide, S 02 N(NH 4 ) 

Sol in H 2 O, insol in alcohol (Traube ) 


Cuprous lead sulphobismuthite, CU 2 S, 2 PbS, 
B12S3 

Mm Patnmte 

Sol m HNOs-f-Aq with residue of S and 

PbS04 

Lead , 2 PbS, B 12 S 3 

Mm Cosahte 

2 PbS, 3 B 12 S 3 Mm Chtviatite 

Potassium , KBiS 

Decomp byH 20 

Sol m HCl-J-Aq (Schneider, Pogg 1869, 
136 464) 

Meiasulphobonc acid, B2Sz'H.2i 
Decomp by H 2 O and alcohol 
1 pt IS sol in 5 pts benzene 
1 pt IS 5 “ CS 2 

Very si sol m CS 2 at— 20° 

1901, 34 401 ) 

Sulphocarbomc acid 

Ammomum cuprous sulphocarbonate, 
CS3CUNH4 

This salt was formerly described as cupric 
sulphocarbonate ammonia, CSsCu, NHs 
(Hofmann, B 1903, 36 1146 ) 

Cuprous potassium sulphocarbonate, 

CSsCuK 

Nearly insol in cold H 0 
Somewhat sol in hot H O, NaOH and 
NH4OH +Aq (Hofmann ) 


Banum , (S02N)2Ba-f2H20 

Sol in H 2 O (Traube ) 

Potassium , S02NI\ 

Not very sol m H 2 O 

Silver SOoNAg 

Sol in 500-600 pts cold, more easily in 
hot H 2 O Sol m acids 

Sodium , SOaNNa 

Very sol m H 2 O 

“ Sulphitammon,»» NH 3 , SO 2 
See Thionamic acid 


Cupnc sulphocarbonate ammoma, CSsCu, 

NHs 

Very si sol m strong NH 40 H-hAq , insol 
m cold H 2 O, si sol in hot H O (Hofmann, 
Z anoig 1897, 14 295 ) 

Is ammomum cuprous sulphocarbonate 
(Hofmann, B 1903,36 1146) 

Cuprous sulphocarbonate potassium cyamde, 
CSsCu , 2KCN+2H 0 
Sol in H O and dil alkalies on v arming 
(Hotmann, B 1903, 36 1148 ) 

Zmc sulphocarbonate a mm oma, 

CSsZn, 2 NH 3 

Ppt (Hofmann, Z anorg 1897, 14 277 ) 


Sulphobismuthous acid 

Cuprous sulphobismuthite, AUB1S2 
Mm Emplectite Sol in HNOs+Aq 
CusBuSg Mm Klavrothite Completely 
sol mHCl-hAq 

CusBiSs Mm Wittichenite Sol in HCl 
+Aq and in HNOs+Aq 


Julphochromic acid, HoCr04, SO3 (‘^) 

Sol m H 2 O (Bolley, A 66 113 ) 
(S 03 ) 4 Cr 202 ( 0 H )2 Sol in H O All salts 
ven alkali salts are insol in H 2 O (Recoura, 
5ull Soc 1896, (3) 16 315 ) 
[Cr202(0H)4(S02)403, Cr20(0H)2(S02)s 

OH)] (OH ) 2 Sol in H 2 O (WyroubofF, 

5ull Soc 1902, (3) 27 721 ) 
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Chromitim sulphochromate, 

Cr202(0H)4(S02)402(0H)2Cr2(0H)6 

Ppt , decomp by boiling H 2 O (Wyrou- 
boff, Bull Soc 1902, (3) 27 720 ) 

Sulphochromous acid 

Ferrous sulphodtromite, FeCr S 4 

Insol m H 2 O, and nearly so m HCl+Aq 
(Groger, W A B 81, 2 531 ) 

Manganous , MnCr 2 S 4 

Insol in H 2 O and HCIH-Aq (Groger) 

Potassium K 2 Cr 2 S 4 

Insol in H 0 and m hot HCl+Aq 
Easily sol in aqua regia Slowly sol in 
cold, rapidly sol m hot dil HNOs-f-Aq 
(Mubauer, Z anorg 1904, 42 443 ) 
K 2 Cr 4 S 7 Stable m the air, sol in HNO 3 
and aqua regia with deeomp (Schneider, 
J pr 1897, (3) 66 407 ) 

Silver , Ag 2 Cr 2 S 4 

Not attacked by HCl-f Aq even on heat- 
ing Decomp by cone HNUa (Schneider, 
J pr 1897, (2) 66 401 ) 

Sodium , Na €1284 

Insol m H 0 SI attacked by dil HCl or 
H S 04 +Aq Sol m cold cone HNOs or 
aqua regia Sol m hot dil HNOs+Aq 
(Groger ) 

Sol m acids with decomp (Schneider, 
J pr 1897, (3) 66 415 ) 

Zme , ZnCr2S4 

Insol in H O, sol m traces m boiling cone 
HCl or dll H 3 S 04 +A.q, sol in HNO^+Aq 
(Groger, T\ \ B 81, 2 531 ) 

Sulphocyanhydnc acid, HSCN 
Sol in HO 

Sat HSC\ + \q has sp gr = 1 022 (Por 
rett, 1814 ) H&CN + A.q contaimng 12 7% 
HSCN has sp gr 1 040 at 12 7° (Hermes, 
Z Ch 1866 417 ) 

Sulphocyamdes 

Alost sulphoc\amdeto are sol in H O, but 
Cu, Pb, Hg, and \g sulphocyamdes are msol 

Alu min u m sulphocyamde, Al(SCN )3 
Kno^n onh in solution 
A1(SC\) fOH )4 Known only m solution 
(Smda ) 

Aluminum potassium sulphocyamde, 
K3U(SCN)e+4HO 
Very h\droscopic 

Sol m H O and alcohol (Rosenheim, Z 
anorg 1901, 27 302 ) 


Ammomum sulphocyamde, NH 4 SCN 
Deliquescent, and very sol m H 2 O 
100 pts H 2 O dissolve 128 1 pts at 0° anH 
162 2 pts at 20° 

NH 4 SCN+Aq sat at ord temp has 
density of 1 138 and 100 cc contams 69 16 & 
NH 4 SCN (Klason, J pr 1887, (2) 36 67 ) 
By dissolvmg 90 g NH 4 SCN m 90 g HsO 
at 17°, the temp falls to — 12° (Clowes Z 
Ch 1866 190) 

133 pts NH4SCNH-100 pts H 2 O at 132® 
lower the temp 31 2° (Rudorff, B 2 68 ) 
Sol m liquid SO 2 (Walden, B 1899, 32 
2864 ) 

Difficultly sol in AsBrs (Walden, Z 
anorg 1902, 29 374 ) 

Very easily sol m liquid NHs (Franklin 
Am Ch J 1898, 20 826 ) 

Easily sol in alcohol 
Easily sol m acetone (Krug and M^Elroy 
SI sol m benzomtrile (Naumann, B 
1914, 47 1369 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3789 ) 

Difficultly sol m ethyl acetate (Nau 
mann, B 1910,43 314) 

Ammomum bismuth sulphocyamde, 

(NH4)3Bi(SCN)3 

As K salt (Rosenheim and Vogelgesang 
Z anorg 1906, 48 215 ) 

Ammomum cadmium sulphocyamde, 
(NH4)2Cd(SCN)4+2H20 
Somewhat deliquescent 
Melts in crystal H 2 O at 25° 

Insol in alcohol (Grossmann, B 1902 
35 2667) 

Ammomum cadmium molybdenyl sulpho 
cyanide, NH 4 SCN, Cd(SCN) 2 , 
Mo(OH)(SCN )3 4 - 3 H 20 
(Maas and Sand, B 1908, 41 1513 ) 

Ammomum cobaltous sulphocyamde, 

(NH4)2Co(SCN)4 
Decomp in moist air 
Cannot be recryst from H 2 O (Treadwell 
Z anorg 1901, 26 109 ) 

+ 4 H 2 O Sol m H 2 O 
Sol in methyl, ethyl and amyl alcohol 
in acetone and in ether + Aq 

Can be recryst from H 2 O or alcohol with 
out decomp (Rosenheim and Cohn, Z 
anorg 1901, 27 289 ) 

Ammomum iron (feme) sulphocyamde, 
9 NH 4 SCN, Fe(SCN)8+4H20 
Deliquescent, and sol m H 2 O (Kruss anc 
Moraht, A 260 207 ) 

3NH4SCN, Fe(SCN)3 Extremely deli 
quescent 

Ammomum mercunc sulphocyamde, 
2 NH 4 SCN, Hg(SCN )2 
Easily sol m H 2 O (Fleischer, A 179 
228) 
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NH 4 Hg(SCN )3 Insol m cold, sol m hot 
gjO (Rosenheim, Z anorg 1901, 27 284 ) 

Ainmonium molybdenvl staphocyanide, 
3 NH 4 SCN, Mo(OH)(SCN) 8+3H20 
(Sand and Maas, B 1907, 40 4507 ) 

Arnmonium nickel sulphocyamde, 
(NH4)4Ni(SCN)6+4H20 
Sol m H 2 O with decomp 
SI sol m cold, easily sol m hot alcohol 
(Rosenheim, Z anorg 1901, 27 292 ) 

Ammomum silver sulphocyamde, NH4SCN, 
AgSCN 

Decomp by H 2 O 

Aminomum vanadium sulphocyamde, 
V(SCN) 3 , 3 NH 4 SCN+ 4 H 2 O 
Sol m H 2 O, sol m alcohol, si sol m ether 
(Ciocci, Z anorg 1898, 19 311 ) 

Ammomum vanadyl sulphocyamde, 
(NH4)2V0(SCN)4+5H20 
Sol in H 2 O, alcohol, ether, acetone, amyl 
alcohol and ethyl acetate (Koppel, Z 
anorg 1903, 36 290 ) 

Ammomum zmc sulphocyamde, 
(NH4)2Zn(SCN)4+3H20 
Easily sol in H 2 O and in alcohol (Walden, 
Z anorg 1900, 23 374 ) 

-I- 4 H 2 O Easily sol m cold H 2 O, acetone, 
alcohols and ether (Rosenheim and Huld- 
schmsky, B 1901, 34 3913 ) 

Ammomum sulphocyamde mercunc bromide, 
NH4SCN, HgBr2 
Very sol in H 2 O 

Sol in alcohol (Grossmann, B 1902, 36 
2945 ) 

2 NH 4 SCN, HgBr 2 H-H 20 Somewhat de- 
liquescent 
Very sol in H 2 O 
Sol m alcohol (Giossmann ) 

Arsemc sulphocyamde, As(SCN )3 
Decomp by H O Insol in all ordinary 
solvents (Miguel A ch (5) 11 341 ) 

Banum sulphocyamde, Ba(SCN) 2 + 2 H 20 
Deliquescent Easily sol in H 2 O and 
alcohol Boiling solution in alcohol contains 
32 8 % anhydrous salt Solution sat at 20° 
contains 30% (Tscherniak, B 16 349 ) 
Cryst with 3 H 2 O (Tscherniak, B 26 
2627 ) 

Banum cadmimn sulphocyamde, 

4 Ba(SCN) 2 , Cd(SCN) 2 + 10 H 2 O 
Deliquescent (Grossmann, B 1902, 36 
2669) 


Banum caesium cuprous sulphocyamde, 
Ba(SCN) 2 , 3CsSCN, 2CuBCN 
Rapidly decomp by H 2 O (Wells, Am 
Ch J 1902, 28 273 ) 

Banum caesium silver sulphocyamde, 
Ba(SCN) 2 , 3CsSCN, 2 AgSCN 
100 pts H 2 O dissolve 92 pts at 19° 

Decomp by much H 2 O (Wells, Am Ch 
J 1902, 28 272 ) 

Banum cobaltous sulphocyamde, 
BaCo(SCN) 4 + 8 H 20 

Ppt (Rosenheim, Z anorg 190L 27 
290) 

Banum mercunc sulphocyamde, 

BaHg(SCN )4 

Very sol m HoO and m alcohol (Rosen- 
heim, Z anorg 1901, 27 286 ) 

BaHg(SCN) 3 ] 2 + 2 H 20 Ppt Nearly m- 
sol in cold, easily sol m hot HoO (Rosen- 
heim ) 

Banum potassium silver sulphocyamde, 
Ba(SCN) 2 , 4KSCN, 2 AgSCN+H 26 
Very sol m a little H 2 O Decomp by 
much H 2 O (Wells, Am Ch J 1902, 28 
283) 

Banum rubidium silver sulphocyamde, 
BaRbaAga (SCN )6 + 2 H 2 O 
Very sol m H 2 O (Wells, Am Ch J 
1903, 30 186 ) 

BaRb 4 Ag 2 (SCN) 8 -f-HO Sol in H 2 O 
(Wells ) 

Banum silver sulphocyamde, Ba(SCN) 2 , 
2AgSC \ + 2 H 2 O 

Stable in the air (Wells, \m Ch J 

1902, 28 269 ) 

Banum zmc sulphocyamde, BaZn(SCN )4 
+ 3 H 2 O 

Easily sol in alcohol (V alden, Z anorg 
1900, 23 374 ) 

Barium sulphocyamde mercunc bromide, 

Ba(SCN) , 2 HgBr 2 + 5 H 20 
Very sol m H O f Giossmann, Z anorg 

1903, 37 420 ) 

Bismuth sulphocyamde, basic, 

Bi(OH)(SCN) +5H 0 
(Rosenheim and Vogelgesang, Z anorg 
190b, 48 214 ) 

Bi(SCN)3, 2 B 10 O 3 Insol in H 2 O, but 
when lecently pptd decomp by boiling 
therewith Insol inHSCN + \q (Meitzen- 
dorf) 

Bismuth sulphocyamde, Bi(SCN )3 

Insol or si sol m H 2 O Sol in HNO3, 
HCl, and HSCN+Aq (Meitzendorf, Pogg 
66 83) 
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Decomp by cold H 2 O (Bender, B 20 
723) 

+14HjO Extremely deliquescent 
Decomp by H 2 O (Rosenheim and Vogel- 
gesang, Z anorg 1906, 48 214 ) 


Cadmium molybdenyl sulphocyamde am 
moma, 3 Cd(SCN) 2 , 2Mo(OH)(SCN? 
13HH3 

(Mass and Sand, B 1908, 41 1512 ) 
+ 2 H 2 O (Maas and Sand ) 


Bismuth potassium sulphocyamde, 
K8Bi(SCN)6 

Decomp by H 2 O (Rosenheim and Vogel- 
gesang, Z anorg 1906, 48 215 ) 

Not hydroscopic 
Decomp by H 2 O 

Easily sol m alcohol (Vanmo, Z anorg 
1901, 28 220 ) 

Bi(SCN) 8 . 9 KSCN Very hydroscopic 
Decomp oy H 2 O 

Sol m alcohol (Vanmo, Z anorg 1901, 
28 221 ) 

Bismuth sodium sulphocyamde, 

NasBi(SCN )6 

As K salt (Rosenheim and Vogelgesang, 
Z anorg 1906, 48 215 ) 

Boron sulphocyamde, B(SCN )3 
Sol m benzene and ether (Cocksedge, 
Chem Soc 1908, ( 2 ) 93 217) 

Cadmium sulphocyamde, Cd(SCN )2 
SI sol m H 2 O Sol m NH 40 H-f Aq with 
combmation 

Cadmium caesium sulphocyamde, 
CsCd(SCN )3 

Recryst from H 2 O (Wells, Am Ch J 
1903, 30 148 ) 

Cs4Cd(SCN)6+2H20 Very sol in H 2 O 
Can be recr>st from cone solution but de- 
comp on dilution to CsCd(SCN )3 (Wells ) 

Cadmium caesium silver sulphocyamde, 

Cs CdAg (SCN)6 
(Wells ) 

4 - 2 HO (Veils) 

( s CdAg 4 (SCN) 8 -f- 2 H 2 O (Wells ) 

Cs4Cd3 4gio(SCN) 3+6H20 (Wells ) 

Cadmium mercunc sulphocyamde, Cd(SCN) 2 , 
Hg(SC\) 

\ erv sol in hot H 2 O (Grossmann, Z 
anorg 1903, 37 414 ) 

Cadmium molybdenum sulphocyamde, 

CdfSCN)2 , Mo(SCN)4+2H 6 
(Maas and Sand, B 1908, 41 1513 ) 

-h3H 0 (Maas and Sand ) 


Cadmium potassium sulphocyamde, 
K 2 Cd(SCN) 4 + 2 H 20 
Very sol in H 2 O (Grossmann, B 190 . 

35 2668 ) 

Cadmium rubidium sulphocyamde, 
Rb2Cd(SCN)4+2H20 
Very sol m H 2 O (Grossmann, B 190> 

36 2668 ) 

I Cadmium sodium sulphocyamde, 
NaCd(SCN)8+3H20 
(Grossmann, B 1902, 35 2668 ) 

Cadmium sulphocyamde ammonia, Cd(SCN) 
NHs 

Decomp by H 2 O (Grossmann, B 190S 

36 2666) 

Cd(SCN) 2 , 2 NH 3 Decomp by pure H 2 C 
(Grossmann ) 

Cadmium sulphocyamde ammomum bromide 
Cd(SCN) 2 , NH4Br-hH20 
Can be recryst from H 2 O Decomp i 
dll solution (Grossmann, Z anorg 190 

37 425 ) 

Cd(SCN) 2 , 2 NH 4 Br Easily splits 0 
NH 4 Br (Grossmann ) 

Cadmium sulphocyamde ammomum chlonde 
Cd(SCN) 2 , 2 NH 4 CI 

Can be recryst from H 2 O Decomp in di 
solution (Grossmann, Z anorg 1903, 
423) 

Cadmium sulphocyamde potassium bromide 
Cd(SCN) 2 , KBr-f-H 20 
Recryst from H 2 O (Grossmann, Z anors 
1903, 37 425 ) 

Cd(SCN) 2 , 2 KBr Recryst from H 2 C 
(Grossmann ) 

Cadmium sulphocyamde potassium chloride 
Cd(SCN) 2 , 2 KC 1 

Recryst from H 2 O Decomp in dil solu 
tion (Grossmann, Z anorg 1903, 37 423 3 

Cadmium sulphocyamde potassium iodide 
Cd(SCN) 2 , 2 KI 

Recryst from H 2 O (Grossmann ) 


Cadmium molybdenyl potassium sulpho- 
cyamde, KSCN, 4 Cd(SCN) 2 , 
3Mo(0H)(SCN)3+18H20 
(Mass and Sand, B 1908, 41 1513 ) 


Caesium calcium silver sulphocyamde, 
2 CsSCN, Ca(SCN) 2 , 2 AgSCN+ 2 H 20 
Recryst from H 2 O (Wells, Am Ch 
1902, 28 275 ) 
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Casium chroTntmn sulphocyamde 
See Ckronusulphocyanide, caesium 

Cffisium cobaltous sulpkocyamde, 

CS 2 C 0 (SCN) 4 + 2 H 2 O 

Stable m the air (Shinn and Wells, Am 
Ch J 1903, 29 476 ) 

Caesium cobaltous silver sulphocyanide, 
Cs2CoAg2(SCN)6 + 2 H 2 O 
Slowly attacked by H 2 O, decomp by boil- 
ing H 2 O Very si sol inCsSCN orCo(SCN )2 
-f-Aq (Shinn and Wells, Am Ch J 1903, 
29 478) 

Caesium cuprous sulphocyamde, CsSCN, 
CuSCN 

H 2 O separates CuSCN (Roberts, Am Ch 
J 1902, 28 262 ) 

Caesium cuprous mckel sulphocyamide, 
2CsSCN‘, Ni(SCN) 2 , 2CuSCN-h2H20 
SI sol in H 2 O (Roberts and Wells, Am 
Ch J 1902, 28 277 ) 

Caesium cuprous strontium sulphocyanide, 
3CsSCN, 2CuSCN, Sr(SCN )2 
As Ba salt (Wells, Am Ch J 1902, 28 
275) 

Caesium magnesium silver sulphocyamde, 
2CsSCN, Mg(SCN) 2 , 2AgSCN + 2 H 2 O 
As Ca comp (Wells, Am Ch J 1902, 28 
275) 

Caesium manganous silver sulphocyanide, 

Cs2MnAg2(SCN )6 + 2 H 2 O 
Rather si sol in H 2 O (Wells ) 

Caesium mercunc sulphocyamde, CsSCN, 
Hg(SCN)2 

Si sol in hot H O (Bristol and Wells, 
Am Ch J 1902, 28 260 ) 

Caesium mercuric sulphocyamde, 2CsSCN, 

Hg(SCN)o+H20 

Moderately sol in H 2 O, especially when 
warm Recry st without decomp (Bristol 
and Wells, Am Ch J 1902, 28 260 ) 

Caesium mckel silver sulphocyamde, 

Cs2NiAg2(SCN)6+2H20 
Slowly decomp by hot H 2 O (Wells, Am 
Ch J 1902, 28 277 ) 

Caesium silver sulphocyamde, CsSCN, 
AgSCN 

Easily forms supersat solution (Wells, 
Am Ch J 1902. 28 264 ) 

2CsSCN, AgSCN Stable in the air 
(Wells ) 

3CsSCN, AgSCN Stable m the air 
(Wells ) 


Caesium silver strontium sulphocyamde, 
3CsSCN, 2AgSCN, Sr(SCN )2 
As Ba comp (Wells ) 

Caesium silver zmc sulphocyamde, 
CsZnAg(SCN)4+H20 
(Wells ) 

Cs 2 ZnAg(SCN )5 Ppt Stable m the air 
(WeUs ) 

CsZn 2 Ag 8 (SCN )8 Decomp by cold, more 
rapidly by hot H 2 O (Wells ) 

CsZn 2 Ag 4 (SCN )9 Slowly decomp by 
H 2 O (Wells ) 

Caesium zmc sulphocyamde, Cs 2 Zn(SCN) 4 + 
2 H 2 O 

Moderately sol m H 2 O and can be recryst 
therefrom (Wells ) 

Calcium sulphocyamde, Ca(SCN)2+3H20 
Dehquescent Very sol m H 2 O and al- 
cohol 

Calcium silver sulphocyamde, Ca(SCN) 2 , 
2AgSCN+2H20 
(WeUs ) 

Calcium stanmc sulphocyamde, CaSn(SCN)6 
+ 7 H 2 O 

Very sol m H 2 O Can be recryst there- 
from Sol m alcohol and acetone (Wem- 
land and Barnes, Z anorg 1909, 62 258 ) 

Cerous sulphocyamde, Ce(SCN)3+7H20 
Dehquescent Sol m H O and alcohol 
(Jolm, Bull Soc (2) 21 534 ) 

Chromous sulphocyamde with MSCN 
See Chromosulphocyamde, M 

Chromic sulphocyamde, Cr(SCN )3 
Dehquescent, and sol m H 0 
Somewhat sol in 01 game solvents (Sper- 
ansky, C C 1897, I 141 
See also Chronusulphocyanhydnc acid 

Chromic sulphocyanide uith MSCN 
See Chromisulphocyamde, M 

Cobaltous sulphocyamde, Co (SCN) +}4H O 
Sol in H 2 O and alcohol, also m ether Sol 
m liquid SO 2 (Walden, B 1899, 32 2864 ) 
Sol m acetone (Krug and M ’Elroy ) 

Sol in methyl acetate (Naumann, B 
1909,42 3790) 

-l-3HoO Sol in H 2 O and in alcohol 
(Rosenheim and Cohn, Z anorg 1901, 27 
288) 

Cobaltous mercunc sulphocyamde, Co (SCN) 2 , 
Hg(SCN)2 

Very si sol m H 2 O and dil HCl+Aq 
Easily sol m HNOa+Aq (Cleve, J pr 91 
227) 
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Cobaltous potassitim sulphocyanide, 
CoK2(SCN)4 

Deoomp by H 2 O (Treadwell, Z anorg 
1901, 26 109 ) ^ 1 

-h4H20 Sol m H 2 O Sol in methyl, 
ethyl and amyl alcohol, m acetone and in 
ether-f Aq Can be recryst from H 2 O or 
alcohol without decomp (Rosenheim and 
Cohn, Z anorg 1901, 27 289 ) 

Cobaltous silver sulphocyamde, CoAg(SCN)3 
+2H2O 

Decomp by H 2 O (Shinn and Wells, Am 
Ch J 1903, 29 476) ^ rr ^ ^ 

Ag 2 Co(SCN )4 Almost msol m H 2 O and 
m alcohol (Rosenheim, Z anorg 1901, 27 
291) 

Cobaltous sodium sulphocyamde, 
Na2Co(SCN)4+8H20 
Sol m H 2 O and in alcohol (Rosenheim ) 


Cobaltous sulphocyamde mercunc chlond* 
2 Co(SCN) 2, 2HgCl2 
(Hantzsch and Shibata, Z anorg 1912 7 
320) 

2 Co(SCN) 2 , 3HgCl2 Easily decomi 
(Hantsch and Shibata ) ^ 

Cuprous sulphocyamde, CuSCN 
1 1 H 2 O at 18° dissolves 0 004 me mol 
or 0 5 mg CuSCN (Kohlrausch and Rosi 
Z phys Ch 1893, 12 241 ) 

Insol m dll acids SI sol m cold, easJ 
m warm cone HCl+Aq Decomp by con 
H2SO4 or HNOs+Aq Sol with combmatio 
m NH 40 H+Aq Insol m KSCN+A< 
Less sol m H2SO8 and H2S04+Aq than 1 
HNOs (Kuhn, Ch Z 1908, 32 1056 ) 

Sol m Fe 2 (S 04 ) 3 +Aq (Johnson, J Soi 
Chem Ind 1889, 8 603 ) 

KSCK+Aq (85-90 g in 50 g H 2 O) dn 
solves 18 g CuSCN (Thurnauer, B 189( 
23 770) 

Sol m ether (Skey, C N 1867, 16 201 


Cobaltous sulphocyamde ammoma, Co (SCN) 2 
2NHs and Co(SC.Nl2, 6NH3 
(Peters, B 1908, 41 3178 ) 

Co(SCN) 2 , 4 NH 3 Sol m H 2 O and alcohol 
(Sand,B 1903, 36 1439 ) 


Cupnc sulphocyamde, Cu(SCN)2 
Decomp by H2O to cuprous salt Sol 1 
warm HCl, H2SO4, or HN^Os+Aq Sol i 
MSCN+Aq, but solutions decomp by dili 
tion SolmNH40H+Aq 


Solubility in NH 40 H+Aq at 25° and at 40° 
At 25° 


Sp gr 2o®/25 

One gram of solution contains 

j 1000 mols HJD dissolve 

Composition of solid 
salt in contact with 
solution 

g NH 3 

g Cu(SCN) 

g HO 

Mols NHs 

Mols 

Cu(SCN)2 

0 99853 

0 2147 

0 1522 

0 6331 

358 04 

24 09 



0 99871 

0 1655 

0 1124 

0 7221 

242 02 

15 60 



1 00703 

0 0993 

0 0798 

0 8209 

127 76 

9 74 


- Cu(SCN) 2 ,’' 4 NB 

1 01336 

0 0639 

0 0659 

0 8702 

77 51 

7 59 


1 01506 

0 0d35 

0 0622 

0 8843 

64 05 

7 04 



1 01705 

0 0426 

0 0596 

0 8978 

50 21 

6 65 



1 02132 

0 0250 

0 0511 

0 9239 

28 55 

5 55 



1 01661 

0 0198 

0 0408 

0 9394 

22 27 

4 35 


■ Cu(&CN)2, 2NH 

1 00S16 

0 0079 

0 0245 

0 9676 

18 61 

2 54 




At 40° 



0 1802 

0 1976 

0 6222 

306 28 

31 83 




0 1398 

0 1658 

0 6944 

213 10 

23 93 




0 0758 

0 1299 

0 7943 

101 00 

16 38 


• Cu(SCN)., 4NH 


0 OooO 

0 1207 

0 8243 

70 59 

14 67 



0 0435 

0 1178 

0 8388 

54 82 

14 07 




0 0352 

0 0876 

0 8772 

42 53 

10 00 




0 0257 

0 0655 

0 9088 

30 00 

7 22 




0 0177 

0 0418 

0 9405 

19 86 

4 46 


^ Cu(SCN) 2 , 2NH 


0 0094 

0 0281 

0 9625 

10 31 

2 93 



(Horn, Am Ch J 1907, 37 471 ) 

Insol m methyl acetate (Naumann, B Cuprocupnc sulphocyamde, Cu(SCN) 2 , 
1909,42 3790) Cu2(SCN)j 

Not attacked by hot HCl+Aq Insol ii 
KSCN+Aq 
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Cupncmercimc sulphocyamde, CuHg(SCN)4 
Almost msol in cold H 2 O and in alcohol, 
si sol m boilmg H 2 O (Rosenheim, Z anorg 
1901, 27 286 ) 

Cuprous pj^ssium sulphocyamde, CuSCN, 

Deliquescent Decomp byH20 (Thum- 
auer, B 1890, 23 770 ) 

Cuprous sulphocyamde ammonia, Cu2(SCN)2, 
2NH8 

Decomp m the air (Richards, Z anorg 
1898, 17 247 ) 

Chi 2 (SCN) 2 , 5NHs Very unstable m the 
air (Richards ) 

Cupnc sulphocyamde ammoma, Cu(SCN) 2 , 
2NH8 

Sol m httle H 2 O, but decomp by dilution 
Tvithpptn of basic salt Sol mNH 40 HH-Aq 
By long standmg a small amount dissolves 
m H 2 O with separation of CuSCN (Litter- 
scheid, Arch Pharm 1901, 239 337 ) 

Insol m H 2 O Sol m H 2 O containing 
a small amount of ammoma (Horn, Am 
Ch J 1907, 37 477 ) 

Cu(SCN) 2 , 4NHs Very unstable m the 
air 

Sol m H 2 O, but deoomp by much H 2 O 
with pptn of a basic salt (Horn ) 

100 pts N/10 NH 40 H+Aq dissolve 10 4 
pts anhydrous salt at 25° (Pudschies, Dis- 
sert ) 

Loses NHs m the air 

Sol m H 2 O (Kohlschutter, B 1904, 37 
1156) 

Decomp m the air and by H 2 O and dil 
and cone acids, sol in cold cone HNO 3 and 
NH 40 H+Aq Sol m boiling cone HCl 
(Richards, Z anorg 1898, 17 250 ) 

Didymium sulphocyamde, Di(SCN)3-|-6H20 
Dehquescent, and sol in H 2 O 

Erbium sulphocyamde, Er(SCN)3+6H20 
Deliquescent Sol m H 2 O (Hoglund ) 

Glucmum sulphocyamde, G1(SCN)2 (?) 

Sol in H 2 O (Hermes, J pr 97 465 ) 

Gold (aurous) potassium sulphocyamde, 
AuSCN, KSCN 

Easily sol in H 2 O, less in absolute alcohol 
(Cleve, J pr 94 16 ) 

Gold (aurous) potassium sulphocyamde 
ammoma, KAu(SCN) 2 , SNHg 
(Peters, B 1908, 41 3178 ) 

Gold (aunc) potassium sulphocyamde am- 
moma, KAu(SCN) 4 , 4 NH 3 
(Peters ) 


Gold (aurous) silver sulphocyamde, AuSCN, 
AgSCN 

Insol m H 2 O Sol m NH 40 H+Aq 

Gold (aunc) potassium sulphocyamde 
Sol m H 2 O, alcohol, and ether (Cleve) 

Gold (aurous) sulphocyamde ammoma, 
AuSCN, NHs 

Very si sol m cold, decomp by hot H 2 O 

Iron (ferrous) sulphocyamde, Ee(SCN) 2 -h 
3 H 2 O 

Very sol m H 2 O, alcohol, or ether 
Sol m acetone (Krug and M^Elroy ) 

Iron (feme) sulphocyamde, Fe(SCN)3+3H20 
Ddiquescent Very sol m H 2 O, alcohol, 
or ether Ether extracts the salt from 
Fe(SCN) 3 +Aq Decomp by much H 2 O 
if pure Not decomp by monobasic acids, 
but cone H 2 SO 4 , and H 8 PO 4 , also oxalic, 
tartaric, malic, etc , acids destroy the colour 

Iron (feme )hthium sulphocyamde, Fe(SCN)8, 
9 L 1 SCN+ 4 H 2 O 

More dehquescent than the other feme 
sulphoeyamdes (Kruss and Moraht ) 

Iron (ferrous) mercuric sulphocyamde, 
Fe(SCN) , Hg(SCN) 24 - 2 H 26 
Moderately sol m hot H 2 O (Cleve, J 
pr 91 227) 

Iron (feme) potassium sulphocyamde, 
Fe(SCN)8, 3KSCN-fa;H20 
Extremely deliquescent, and sol m H 2 O 
(Kruss and Moraht ) 

Fe(SCN) 3 , 9 KSCN+ 4 H 2 O Hygroscopic 
Sol in H 2 O without decomp Insol m pure 
anhydrous ether, but decomp by ether con- 
taimng tiaces of H 2 O into Fe(SCN)8 and 
KSCN (Kruss and Moraht, A 260 204 ) 

Iron (ferrous) sodium sulphocyamde, 

Na4Fe(SCN)6 + 12H20 
Sol m HiO and alcohol (Rosenheim, Z 
anorg 1901, 27 299 ) 

Iron (feme) sodium sulphocyamde, Fe(SCN)8, 
9NaSCN4-4HoO 

Less dehquescent than the corresponding 
NH 4 or K salt (Kruss and Moraht ) 

Na 3 Fe(SCN)&-f I 2 H 2 O (Rosenheim, Z 
anorg 1901, 27 297 ) 

Lanthanmn sulphocyamde, La(SCN)3+ 
7 H 2 O 

Deliquescent, sol in HoO (Cleve ) 

Lead sulphocyamde, basic, 

6PbO, Pb(SCN)2+2H20 Ppt 
Pb(SCN) 2 , PbO+HaO Insol in H 2 O 
(Stromholm, Z anorg 1904, 38 440 ) 
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Lead stilphocyanide, Pb(SCN )2 
Nearly msol m cold, decomp by boilmg 
H 2 O (Liebig ) 

SI sol m H 2 O 

4 5 X 10 ^ g are dissolved in 1 liter of sat 
solution at 20° (Bottger, Z phys Ch 1903, 
46 603) 

Lead sulphocyamde bromide, Pb(SCN) 2 , 
SPbBrz 

(Grissom and Thoip, Am Ch J 10 219 ) 

Lead sulphocyamde chlonde, PbSCNCl 
SI sol in cold, easily sol m hot H 2 O 
(Murtry, Chem Soc 66 50 ) 

Sol m H 2 O (Grissom and Thorp, Am 
Ch J 10 229) 


Very si sol m H 2 O at 25° Apnreeifl} 
sol only m boilmg H 2 O (Jander Disgp 
1902 ) ’ 

Sol m Hg(N08)2 or KSCN+Aq, also 
NH 4 Cl-f Aq Sol m many sulphocyamr 
+Aq 

Easily sol m cold HCl, NH 4 CI, KCl 
BaCL+Aq (Hermes, J pr 1866. < 

477 ) ' ^ ^ 

Very sol m liqmd INHs (FranMin A 
Ch J 1898, 20 829 ) 

SI sol m benzomtrile (Namnaim 
1914, 47 1369 ) 


Mercuric hydrogen sulp 
Hg(SCN)2, 2HSCr 
Easily decomp (Hermes, Dissert 186 


Lead sulphocyamde iodide, 3Pb(SCN)2, Pbl 2 
Sol m H 2 O (Grissom and Thorp, Am 
Ch J 10 229) 

Lithium sulphocyamde, LiSCN 
Very dehquescent Sol m H 2 O and alco- 
hol (Hermes, Z Ch 1866 417 ) 

Sol m methyl acetate (Naumann, B 
1909, 42 3789 ) 

Magnesium sulphocyamde, Mg(SCN) 2 + 
4H2O 

Deliquescent Easily sol m H 2 O and 
alcohol 

Magnesium stamuc sulphocyamde, 
MgSn(SCN)6+6H20 

Hygroscopic Sol m H 2 O, alcohol and 
acetone (Wemland and Barnes, Z anorg 
1909, 62 258 ) 

Manganous sulphocyamde, Mn(SCN )2 4- 
3H2O 

Dehquescent Easily sol in H 2 O and 
alcohol 


Mercuric mckel sulphocyamde, Hfi:(SCN 
Ni(SCN)2+2H20 

Moderately sol m hot H 2 O (Cleve 
pr 91 227 ) 

Very sol m MSCN+Aq (Orloff, C 
1906, I 1411 ) 

Mercuric potassium sulphocyamde, 
Hg(SCN)2, KSCN 

Sol in cold, more easily m hot H 2 O S 
m alcohol and ether Very sol m NH 4 C] 
KCl+Aq (Claus) 

K2Hg(SCN)4 Very sol m H 2 O, sol 
alcohol 

Insol m anhydrous ether (Rosenhe 
Z anorg 1901, 27 285 ) 

Meicunc rubidium sulphocyamde, 

Hg(SCN)2, RbSCN 

Sol m alcohol vuthout decomp Decor 
by H 2 O 

Hg(SCN) 2 , 2 RbSCN+HH 20 Easily 
m H 2 O without decomp (Grossmann, 
1904, 37 1259 ) 


Mercurous sulphocyamde, Hgo(SCN )2 
Insol m H 2 O Sol m hot HCl+Aq 
Slowly decomp by hot aqua regia Sol in 
hot KSCN +Aq 


Mercuric sodium sulphocyamde, 

Na2Hg(SCN)3 

Very hydroscopic (Rosenheim, Z anc 
1901, 27 286 ) 


Mercuric sulphocyamde, basic, Hg(SCN) 2 , 
3HgO 

Insol m H 2 O Easily sol m HCl+Aq 
Insol m H SO 4 or HNOs-f-Aq (Fleischer ) 
Hg(SCN) 2 , 2HgO Insol m H 2 O SI 
attacked by acids (Claus, J pr 15 401 ) 


Mercuric sulphocyamde, Hg(SCN )2 
Very si sol m cold, much more easily m 
hot HO Easily sol in dil HCl+Aq 
(Crookes, Chem Soc 4 18 ) 

Solubility m H20 = 0 00218 mol m 1 1 
(Grossmann, Z anorg 1904, 43 358 ) 

More sol m H 2 O than in alcohol (Peters, 


Mercuric zmc sulphocyamde, Hg(SCh 
Zn(SCN )2 

Scarcely sol in cold H 2 O Easily sol 
HCl+Aq (Cleve ) 

Mercunc sulphocyamde ammoma, 
2 Hg(SCN) 2 , 3 NH 3 +MH 2 O 
Decomp by H 2 O and alcohol 
Hg(SCN) 2 , 4 NH 3 (Peters, B 1908, 
3178) 

Mercunc sulphocyamde ammomum bromr 
Hg(SCN)2, NH4Br 

Decomp by H 2 O Sol in alcohol (Grc 
mann, Z anorg 1903, 37 418 ) 
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Mercuric sulpliocyaiude ammonium chlonde, 
Hg(SCN)2, NH4CI 

Deocmp by H 2 O Sol m warm alcohol 
from which it can be cryst (Grossmann) 

Mercuric sulphocyamde bromide, HgSCNBr 
Insol in cold H 2 O, sol m hot H 2 O and m 
alcohol (Rosenheim, Z anorg 1901, 27 
282) 

Mercunc sulphocyamde chlonde, HgSCNCl 
Insol m cold H 2 O 

Sol m hot H 2 O and alcohol (Rosenheim ) 

Mercunc sulphocyamde potassium bromide, 
Hg(SCN) 2 , 2KBr 

Very sol m H 2 O (Grossmann, Z anorg 
1903, 37 418 ) 

Mercunc sulphocyamde potassium chlonde, 
Hg(SCN) 2 , KCl 
Decomp by H 2 O 

Not decomp byrecryst from warm alcohol 
(Grossmann ) 

Molybdenum sulphocyamde, Mo (SON) 3 (^) 

Sol m H 2 O and ether (Braun, Z anal 6 
36) 

Molybdenum potassium sulphocyamde, 
K:8 Mo(SCN) 6+4H20 
Cryst from boiling H 2 O and alcohol 
Chilesotti, Gazz ch it 1904, 34 (2) 493 ) 

Molybdenum sodium sulphocyamde, 
Na8Mo(SCN)6+12H20 
(Rosenheim, B 1909, 42 154 ) 

Molybdenum thallous sulphocyamde, 

MoTlafSCN)^ 

(Rosenheim and Gaifunkel, B 1908, 41 
>388 ) 

Molybdenum sulphocyamde zinc amine, 

2Mo(SCN) 6, 3Zn(NH3)4 
(Rosenheim and Garfunkel, B 1908, 41 
>390 ) 

2Mo(SCN) 6(OH), Zn3(NH3)ii Can be 
ryst from boiling NH 40 H-fAq Air-dried 
alt probably has the composition 

>Mo(SCN) 6 (OH), 3Zn(NH3)4+2H20 (Maas 
ind Sand, B 1908, 41 1510 ) 
2Mo(SCN)6(OH), Zn 3 (NH 3 )i 3 (Maas and 
Jand ) 

iickel sulphocyamde, Ni(SCN) 

Sol m H 2 O (Grossmann, B 1904, 37 
.65 ) 

4-J^H20 Sol in H 2 O and alcohol Insol 
Q acetone (Krug and M'Elroy ) 

+IHH 2 O Sol in H 2 O (Rosenheim 

nd Cohn, Z anorg 1901, 27 292 ) 


Nickel potassium sulphocyamde, 

I K4lSri(SCN)6+4H20 
Sol m H 2 O with decomp 
SI sol m cold, easily sol m hot alcohol 
(Rosenheim, Z anorg 1901, 27 292 ) 

Nickel sodium sulphocyamde, 
NiNa2(SCN)4+8H20 
Sol m H 2 O with decomp 
SI sol cold, readily sol hot alcohol 
(Rosenheim, Z anorg 1901, 27 292) 

Nickel sulphocyamde ammoma, Ni(SCN) 2 , 

3NH8 

(Peters, B 1908,41 3178) 

Ni(SCN) 2 , 4 NH 3 Decomp by H 2 O 

Platmous sulphocyamde, Pt(SCN)o(?) 

Insol m H 2 O 

See Platmosulphocyamdes, and Platmoso- 
sulphocyamdes 

Potassium sulphocyamde, KSCN 
De^uescent Very sol m H 2 O 100 
pts II 2 O dissolve 177 2 pts at 0°, and 217 0 
pts at 20° 

100 g sat, KSCN-fAq contain 70 5 g 
KSCN at 25° (Foote, Z phys Ch 1903, 46 
81) 

150 pts KSCN+IOO pts H 2 O at 10 8° 
lower the temp 34 5° (Rudorff, B 2 68 ) 


Solubihty of KSCN +AgSCN at 25° 


KS^N 

% 

\gSCN 

Solid, phase 

70 53 

0 00 

KSCN 

66 55 
64 47 

9 32 
10 62 

KSCN+2KSCN, AgSCN 
2K8CN, AgSCN 

61 25 

11 76 

i( 

58 34 

13 55 

it 

53 21 

17 53 

cc 

50 68 

20 43 

2KSCN, AgSCN +KSCN, 



AgSCN 

49 43 

20 32 

KSCN, \gSCN 

32 51 

18 34 


24 68 

16 41 

it 

23 86 

16 07 

KSCN, AgSC \ + 4gSCN 


(Foote, Z phys Ch 1903, 46 81 ) 
See aho AgSCN 


Sol m alcohol, especially easily if boilmg 
Sol m acetone (Krug and M 'Elroy ) 
Sol in liquid SO 2 (Walden, Z anorg 
1902, 30 160 ) 

100 g acetone dissolve 20 75 g KSCN at 
22°, and 20 40 g at 58° 

100 g amyl ^cohol dissolve 0 18 g KSCN 
at 13°, 1 34 g at 65°, 2 14 g at 100°, 3 15 g 
at 133 5 ° 

100 g ethyl acetoate dissolve 0 44 g KSCN 
at 0°, 0 40 g at 14°, 0 20 g at 79° 

100 g pyndme dissolve 6 75 g KSCN at 
0°, 6 15 g at 20°, 4 97 g at 58°, 3 88 g at 
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97°, 3 21 g at 115“ (Laszcynski, B 1894, 
27 2286 ) 

100 g acetonitrile dissolve 11 31 g KSCN 
at 18® (JMaumann and Schier, B 1914, 47 
249 

SI sol in benzomtrile (Naumann, B 
1914,47 1369) 

Sol in methyl acetate (Naumann, B 
1909,42 3789) 

Potassium molybdenyl sulphocyamde, 
3KSCN, Mo(OH)(SCN) 3+4H20 
Sol m H 2 O (Sand and Maas, B 1908, 
41 1506) 


P*tassiim sulphocyamde mercunc lodid. 

2ilpON, Ilgl2 

Undecomp by solution m cone aleol^r 
or m KSCNH-Aq (Grossmann, Z 
1903, 37 421 ) ^ 

+ 2 H 2 O Decomp by H 2 O 
Pogg, 1867, 131 94 ) ^ 


Silicon sulphocyamde, Si(SCN )4 
Decomp by H 2 O and alcohol 
Sol m CS 2 , CHCls and ligrom, 
Proc Chem Soc 1906, 22 17 ) 


(Reynold 


Silver sulphocyamde, AgSCN 


Potassium silver sulphocyamde, KSCN, 
AgSCN 

Decomp byH20 
See Dcnk under KSCN 
2KSCN, AgSCN Stable m the air 
(Wells, Am Ch J 1902, 28 265 ) 

See Donk under KSCN 
3KSCN, AgSCN (Wells) 

Potassium stanmc sulphocyamde, 
K2Sn(SCN)6+4H20 
Verv sol m H 0 

Sol m alcohol and acetone (Wemland 
and Barnes, Z anorg 1909, 62 258 ) 

Potassium titanyl sulphocyamde, 

2KSCN, Ti 0(SCN)2+H20 
Sol m cold H 0 vuthout immediate de- 
comp but slowly decomp (Rosenheim and 
Cohn, Z anorg 1901, 28 169 ) 

Potassium vanadium sulphocyamde, 

3KSCN, V(SCN)s+4H20 
Sol m H 0 Sol m alcohol with a green 
color SI sol m ether (Ciocci, Z anorg 
1898. 19 309 ) I 

Sol m H O with decomp , stable m aq 
solution m the presence of an excess of KSCN, 
sol m alcohol (Locke, Am Ch J 1898, 20 


Potassium vanadyl sulphocyamde, 

K V0(SCN)4+5H 0 

Sol m H 0, alcohol, ether, amyl alcohol 
and eth\l acetate (Koppel, Z anorg 1903, 


Potassium zme sulphocyamde, 2KSCN, 
ZniSCN) + 3 H 2 O 

Easil\ sol in alcohol (Walden, Z anorg 
1900,23 374) ^ & 


Potassium sulphocyamde mercunc bromide, 
KSCN, HgBr 
sol m H 0 

Sol m alcohol (Grossmann, B 1902, 

36 2945) ' 

HgBr Very sol m H 2 O Sol 
m alcohol ( Grossman ) 


I 1 H 2 O dissolves 108X106 g mol 
AgSCN at 26® (Ktister and Thiel, Z anor 
1902 33 139 ) 

II H 2 O dissolves 1 25X10 6 gram-atoB 

of silver at 25® (Abegg and Cox, Z T)h\ 
Ch 1903, 46 11 ) ' 

SI sol m H 2 O 1 liter of sat solution 
19 96® contains 1 37X10 ^ g (Bottee 
Z phys Ch 1903, 46 603 ) 

6 4 milligrams are dissolved in 1 liter 
sat solution at 100® (Bottger, Z phvs C 

1906, 66 93 ) & » p V. 

Solubihty product of AgSCN is 0 49 ai 
1 16X10 mols per 1 at 18® and 25® i 
spectively (Kirschner, Z phys Ch 191 
79 245 ) 

Solubihty in H 2 O = 12X10 6 g mol c 
liter at 25® (A E Hill, J Am Chem Sc 
1908, 30 74 ) 

1 1 H 2 O dissolves 0 00025 g AgSCN 
21° (Whitby, Z anorg 1910, 67 108 ) 

Insol m acids, excepting cone H2SO4 
HNO3 Insol in dll , sol in cone NH4OH 
Aq Sol m KSCN-fAq Insol in AgN< 
or NH 4 SCN+Aq Sol m Hg 2 (N 03)2 
Aq 

Solubility in KSCN at 25° 


Mol KSCN m 1 litre 

g AgbCN in 1 litre 

1 25 

22 34 

1 20 

19 9^ 

1 12 

16 18 

1 066 

14 10 

0 626 

2 80 

0 573 

2 06 


(Hell wig, Z anorg 1900, 26 184 ) 

Solubility in N/10 KSCN+Aq at 18°=^ 
XIO ^ (Kirschner, Z phys Ch 1912, i 
247) 

See also KSCN 

1 1 of a 3-N solution of AgNOa dissoh 
0 432 g AgSCN at 25® Nearly insol in k 
dll solution (Hellwig, Z anorg 1900, 5 
179 ) 

Insol in methyl acetate (Naumann, 
1909, 42 3790) 

Insol m ethyl acetate (Hamers, Disse 
1906, Naumann, B 1910,43 314) 


SULPHOCYANIDE, TIN 
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€iilver strontiuin sulphocyanide, 2 AgSCN, 

^ Sr(SCN) 2 + 2 H 20 

Stable m the air (Wells, Am Ch J 1902, 
28 270 ) 

Silvei zinc sulphocyanide, 2 AgSCN, 
2 ;n(SCN )2 

Decomp by hot H2O (Wells ) 

Silver sulphocyanide ammoma, AgSCN, 
2 NH 3 

Decomp by H2O 

Samarium sulphocyamde, Sm(SCN)3+6H20 
Very dehquescent (Cleve ) 

Sodium sulphocyamde, NaSCN 
Very dehquescent Very sol in H 2 O and 
alcohol 

Sol in benzomtrile (Naumann, B 1914, 
47 1369) 

Sol m methyl acetate (Naumann, B 
1909,42 3789) 

Sodium stanmc sulphocyamde, Na2Sn(SCN)6 
+6H2O 

Very sol m HoO Sol in alcohol and ace- 
tone (Weinland and Barnes, Z anorg 1909, 
62 257 ) 

Sodium vanadium sulphocyamde, SNaSCN, 
V(SCN) 3 + 12 H 20 

Very hygroscopic Sol in H 2 O and alcohol 
(Ciocci, Z anorg 1898, 19 313 ) 

Strontium sulphocyamde, Sr(SCN) 2 + 3 H 20 
Very deliquescent, and sol in H 2 O and 
alcohol 

Strontium stanmc sulphocyanide, SrSnrSCN )6 
-J“ 12 HiO 

Sol in H)0, alcohol and acetone (Wein- 
land and Barnes, Z inoig 1909, 62 259 ) 

ThaUium sulphocyamde, IISCN 
SI sol in H () M5 g are contuned m 
1 litei of sit solution at 20°, 3 905 g at 25°, 
7 269 g at 39 75° Insol in alcohol (Bott- 
ger, Z phys Cli 1903, 46 603 ) 

Titanyl sulphocyamde, iiO(bCN) 2 + 2 HiO 
Sol in cold H 2 O 

Tm (staimous) sulphocyamde, Sn(SCN )2 
Sol in H 2 O and alcohol (Classen,! pr 96 
349 ) 

Sol in cold H 2 O (Rosenheim, Z anorg 
1901, 28 168 ) 

Yttnum sulphocyamde, Y(SCN)3+6H20 
Not dehquescent Very sol m H 2 O, al- 
cohol, or ether 


Zme sulphocyamde, Zn(SCN)2 
Less sol m H2O and alcohol than most other 
cyanides 

Zme^ si^hocyamde ammoma, Zn(SCN)2, 

Decomp by H O Sol m NH 40 H-{-Aq 

Sulphocyanoplatmic acid 
See Platmosulphocyanhydnc acid 

Sulphocyanoplatinous acid 
See Platinososulphocyanhydnc acid 

Sulphohypophosphonc acid 

Aluminum, sulphohypophosphate, 4 l 2 (PS 3)3 
Unstable m the air Sol m H 2 O with de- 
comp (Friedel, C R 1894, 119 262 ) 

Cadmium , Cd2P2S6 

Partially decomp m moist air Decomp 
by H 2 O, cold HNO 3 or alkalis +Aq (Fer- 
rand, A ch 1899, (7) 17 423, BuU Soc 1895, 
(3) 13 116 ) 

Chromium , Cr2P2S6 

Insol inHNOs Very si attacked b> aqua 
regia (Fen and ) 

Cupnc , Cu P Sb 

Ppt (Friedel, C R 1894, 119 262 ) 

Iron (ferrous) , Fe P bb 

Sol in HNO3 and in a mi\tuie of H\Os 
with KCIO3 (Fiiedel ) 

Lead , Pb P So 

Not decomp by boiling H O (I iiedel ) 

Mercuric , Ilg P Sb 

Slowly dtcomp by boiling HO, moie 
lapidly by IvOH-j- -^q (Fiiedcl ) 

Nickel Ni P Sb 

Not attacked by boiling H O 01 hot 01 cold 
acids SI attack^ by aqua I egia (lei land, 
\ ch 1899, (7) 17 416 ) 

Silver , Ag4P)S6 

Ppt (Friedel, C R 1894, 119 263 ) 

I Tm (stannous) hypophosphate — ^ — , SnPS 3 
Decomp by boiling H 2 O Sol in dii KOH 
-1-Aq (Friedel, C R 1894, 119 264 ) 

Tm (stanmc) , SnP2S6 

Easily decomp by boiling H 2 O Sol in 
dll KOH -1-Aq (Friedel) 
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Zmc sulphohypophosphate, Z112P2S6 

Decomp in moist air Insol mH20 Par- 
tially decomp by boilmg H2O Violently 
attacked by HN Oa Sol m aqua r^a Not 
attacked by HCl (Ferrand, A cb 1899, 
(7) 17 421 ) 

Zmc , Zn2P2S6 

Insol m H2O Partly decomp by boilmg 
H2O Not decomp by HCl or HNOj but by 
aqua regia (Ferrand, Bull Soc 1895, (3) 13 
115) 

Sulphomolybdic acid 

Ammomum sulphomolybdate, (NH4)2MoS4 
Easily sol m H2O, vei^ si sol m alcobol 
(Berzelius, Pogg ^ 261 ) 

Ammomum cupnc sulphomolybdate 
SI sol m H2O (Debray, C R 96 1616 ) 

Banum sulphomolybdate, BaMoS4 
More sol m H 0 than BaMoaSio Known 
only m solution (Berzehus ) 

BaS, SMoSs^BaMosSio SI sol m cold, 
easily sol m hot H2O Not decomp by cone 
cold HNOa+Aq, but more easily by dil 
HNOs+Aq (Berzehus ) 

Cadmium sulphomolybdate 
Insol m H 0 (Berzehus ) 

Caesium sulphomolybdate, CS2S, 3MoS4-f 
7H2O 

As Rb comp (Herschfinkel, Dissert 1907 ) 
3CS2S, 5M0S4 (Herschfinkel ) 

Calcium sulphomolybdate, CaS, SMoSs 
Sol m H O (Berzehus ) 

CaMoS4 More sol m H2O than CaS, 
SMoSs Kno^n onl\ m solution (Berzehus ) 

Cenum sulphomolybdate 
Precipitate (Berzelius ) 

Cobalt sulphomolybdate, C0M0S4 
Sol in K MoS4+Aq (Berzelius ) 

Cupnc sulphomolybdate 
(Debras , C R 96 1616 ) 

Ferrous sulphomolybdate, FeMoS4 
Sol m H 0 (Berzehus ) 

Feme sulphomolybdate, Fe (MoS4)s 
Sol m K MoS4+Aq 

Lead sulphomolybdate 
Ppt (Berzehus ) 


Lithium sulphomolybdate 
Not dehquescent, but very easily sol 
H2O (Berzehus ) 

Magnesium sulphomolybdate, MgMoS4 
Sol m K2MoS4+Aq (Berzehus ) 

Manganous sulphomolybdate, MnMoS4 
Sol m H2O (Berzehus ) 

Mercurous sulphomolybdate, Hg2MoS4 (? 
Ppt 

Mercunc sulphomolybdate, HgMoS4 
Insol mK2MoS4+Aq 

Nickel sulphomolybdate, N1M0S4 
Sol m K2Mo04+Aq (Berzehus) 

Potassium sulphomolybdate, basic, KeMo 
Easily sol m H2O Insol m alcohol 
ether (Kruss, B 16 2050 ) 

Potassium sulphomolybdate, K 2 M 0 S 4 
Sol m H2O, from which it is precipita 
by alcohol (Berzehus ) 

Rubidium sulphomolybdate, 3Rb2S, 8M0S 
3OH2O 

Very si sol m H2O Sol by additior 
NHs (Herschfinkel, Dissert 1907 ) 
5Rb2S, 6M0S2 (Herschfinkel ) 

Silver sulphomolybdate, Ag2MoS4 
Ppt 

Sodium sulphomolybdate, Na2MoS4 
Sol m H2O, and not precipitated by 
cohol from aqueous solution (Berzehus ) 

Strontium sulphomolybdates 
Exactly analogous to the Ba salts, wh 
see (Berzehus ) 

Zmc sulphomolybdate 
Ppt Insol in H2O (Berzehus ) 

Monosulphomolybdic acid ^ 

Sodium wonosulphomolybdate, Na2Mo08S 
Rather hygroscopic Sol in H2O, for 
de^ blue solution with H 2 SO 4 Sol 
HC2H302-|-Aq (Kruss, A 225 1 ) 

Disulphomolybdic acid 

Ammomum dtsulphomolybdate, 
(NH4)2Mo02S2 

SI sol m cold, easily m hot H2O Im 
in sat NH4CH-Aq and absolute alcohol 
Aqueous solution is decomp by boih 
(Bodenstab, J pr 78 186 ) 


SULPHONOSMATE, POTASSIUM 
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potassium, i^isulpliomolybdate, K2M0O2S2 
Verv sol m H 2 O and alcohol Sol m 
HC 2 H 302 +Aq (Kruss, B 16 2046 ) 

Tnsulphomolybdic acid 

Atimiomum hydrogen ^nsulphop2/romolyb- 
date, NH4HM02O4S8 

precipitate Insol m alcohol or CS 2 
(Kruss, B 16 2047 ) 

Potassium hydrogen insulphop^romolybdate, 
KHM 02 O 4 SS 

Very easily sol m H 2 O (iCniss, B 16 
2048) 

Sodium hydrogen insulphop^/J’omolybdate, 
NaHMo20^a 

Precipitate Much more sol m H2O than 
the NH 4 compound (Kruss, B 16 2047 ) 

Potassium sulphomolybdate, K8M04S8O7 
Sol m H 2 O, HC 2 H 8 O 2 , and H 2 SO 4 (Kruss, 
B 17 1771 ) 

Peniasulphomolybdic acid 

Potassium peniasulphomolybdate, KMoSs 
Sol m warm H 2 O (Hofmann, Z anorg 
1896, 12 62 ) 

Persulphomolybdic acid, H 2 M 0 S 6 
Precipitate Insol m H 2 O, alcohol, ether, 
CS 2 , and acetic acid 

Decomp slowly by hot H2SO4 Sol m 
wann KOH+Aq, and cold K 2 S-l-Aq Not 
attacked by cold KSH+Aq, but dissolves 
on warming (Kruss, B 17 1773 ) 

Ammomum persulphomolybdate, 

(NH4)2MoS6 

Very si sol in cold, more easily in hot 
H 2 O Insol in NH 40 H+Aq (Berzelius) 

Barium , BaMobs 

Insol in boiling H 2 O or dil HCl+Aq 
(Berzel us ) 

Calcium 

Difficultly sol in H 2 O (Berzelius ) 
Cenum 

Precipitate (Berzelius ) 

Ferrous 

Insol in Fe salts +Aq, but sol mK 2 MoSB+ 
Aq (Berzelius ) 

Feme 

Ppt 


Lithi u m persulphomolybdate 
SI sol m cold, easily sol m hot H 2 O 
(Berzelius ) 

Magnesium 

Insol precipitate (Berzelius ) 

Nickel 

Ppt Sol m K 2 MoS 5 +Aq, from which it 
separates m 24 holirs (Berzelius ) 

Potassium K 2 M 0 S 6 

Almost insol m cold, more sol m hot H 2 O 
Insol m cold KOH+Aq (Berzehus ) 

Potassium hydrogen , KHM0S5 

Sol m H 2 O (Kruss ) 

Sodium Na 2 MoSfi 

SI sol m cold, easily m hot H 2 O (Ber- 
zehus ) 

Sodium hydrogen NaHMoSs 

(Kruss ) 

Persulphomolybdic acid, HMoSe 
Sol m H 2 O (Hofmann, Z anorg 1896, 
12 69) 

Ammomum , NH 4 M 0 S 6 +H 2 O 

SI sol m H 2 O and in alcohol with decomp 
(Hofmann ) 

Caesium , CsMoSe 

Almost insol m HoO (Hofmann ) 

Potassium , KMoSe 

Sol in H 2 O (Hofmann,) 

ThaUium , TlMoSe 

Insol in H 2 O (Hofmann ) 

Sulphonosmic acid 

Potassium sulphonosmate, 

7 K 2 O, 40s08, 10 SO 2 

Sol m H 2 O (Rosenheim, Z anorg 1899, 
21 127) 

+ 3 H 2 O Sol in H 2 O (Rosenheim ) 
+ 7 H 2 O Easily sol m H 2 O, decomp m 
aq solution at 70° (Rosenheim ) 

IIK 2 O, 40s08, I 4 SO 2 + 7 H 2 O Sol in H 2 O 
(Rosenheim ) 

Sodium sulphonosmate, 

SNasO, OsOa, 4 SO 2 + 5 H 2 O 
Easily sol m H 2 O, decomp m aq solution 
(Rosenheim ) 
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Sulphopalladic acid ' 

Potassium palladious sulphopalladate, K2S, ( 

PdaS, PciS2=K2Pd8S4 1 

Insol m H2O Moderately cone HC 14 --^ ^ 
dissolves out K without evolution of H2S < 
(Schneider, Fogg 141 526 ) ^ 

Silver sulphopalladate, Ag2PdS8 ^ 

(Schneider ) ^ 

Silver paUadious sulphopalladate, Ag2S, ^ 
PdaS, PdSa^AgaPdaS^ 

Extraordinarily stable (Schneider ) 

Sodium sulphopalladate, Na2PdS8 

Slowly sol m H2O Insol m alcohol 
(Schneider, Pogg 141 520 ) 

Sulphophosphide of M 
See M phosphosulphide 

Sulphophosphamic acid, FS^^22*(^^ 

See Thiophosphamic acid 

OH 

Sulphophosphodiamic acid, 

See Thiophosphodiamic acid 

Sulphophospho^namide, PS(NH2)3 
See Thiophosphoryl tnaimde 

Sulphophosphonc acid, H3PSO3 
See Thiophosphonc acid 
H3PS4 Known only in its salts 

Anunomum sulphophosphate, (NH4)sPS4 
Stable m the air (Ephraim, B 1911 , 
44 3408 ) 

Antimony sulphophosphate, SbPS4 
Insol in H 0 , alcohol, ethei, CS2, HC 1 + 
Aq, dll H 804“]- 4 .q, CveHe, or HC2H3O2 
Decomp by boilmg with cone HNOa+Aq, 
H SO4, aqua regia, KOH, NaOH or NH4OH 
+ 4q (Glatzel, B 24 3886 ) 

Arsemc sulphophosphate, 4sPS4 
Insol m H 0 , alcohol, HCl+Aq, etc De- 
comp b> varm HNO3, aqua regia, dil 
H SO4 also sol in KOH or NH40H-f Aq 
(Glatzel, Z anoig 4 186 ) 

Banum sulphophosphate, Ba3(PS4)2+rH20 
(Ephraim, B 1911 , 44 3409 ) 

Bismuth sulphophosphate, B1PS4 
Insol m H 0 , alcohol, ether, CS2, benzene, 
HC HsO , or dll H2S04+Aq Decomp by 
boiling HCl-f 4 q, cone H0SO4, HKO3, or 
aqua regia, also hy NaOH, KOH, or NH4OH 
-f 4 q (Glatzel, Z anorg 4 186 ) 


Cadmium sulphophosphate, Cd8(PS4)2 
Insol in H2O, alcohol, ether, benze 
CS2, and HC2H3O2 Decomp by hot HC 
Aq Very si attacked by dil H2SO4+ 
Slowlysol in hot HNO3, rapidly m aqua r< 
or hot cone H2SO4 (Glatzel, Z anorg 
186 ) 

Cuprous sulphophosphate, CU3PS4 
Insol m H2O, alcohol, etc , also m HC 
dll H2S04+Aq Decomp by HNO3, ai 
regia, etc, not by KOH or NaOH+ 
(Glatzel ) 

Ferrous sulphophosphate, Fe 3 (PS 4)2 
Insol m H2P, alcohol, ether, etc , inso] 
HCl or hot dll H2S044*Aq Decomp 
HNOs, aqua regia, or cone H2SO4 ] 
attacked by KOH or NH40H+Aq (G 
zel) 

Lead sulphophosphate, Pbs(PS 4)2 

Insol m H2O, alcohoL etc Decomp 
warm HCl-fAq, cone HNOa+Aq, not 
tackedby NH40H-hAq, si decomp hyKi 
-}-Aq (Glatzel ) 

Manganous sulphophosphate, Mn3(PS4)2 
Insol m H2O, alcohol, ether, benzene, C 
or HC2H3O2 Not attacked by HC 1 + 
Sol m HNO3 or aqua regia, with separat 
of S Not attacked by dil H2S04-l-i 
(Glatzel, Z anorg 4 186 ) 

Mercunc sulphophosphate, Hg3(PS4)2 
Insol m H2O, alcohol, etc , also m H 
dll HNO3, or H2S04-}-Aq Not attacked 
cone HNO3 or aqua regia, easily sol 
, HN03-|-Br2+Aq (Glatzel) 

Nickel sulphophosphate, Ni3(PS4)‘> 

As the ferrous salt (Glatzel ) 

Potassium sulphophosphate, K3PS4+H2O 
f Easily sol in H2O (Ephraim, B 1911 , 

^ 3407 ) 

Silver sulphophosphate, Ag3PS4 
^ Insol m H2O, alcohol, etc , also m H' 

[ HNOs, or dll H2S04+Aq Decomp 
^ cone H2SO4, and aqua regia (Glatzel ) 

Sodium sulphophosphate, Na3PS4+8H 0 
Decomp by H2O 

Sol m Na2S+Aq (Glatzel, Z ano 
1905 , 44 65 ) 

Thallous sulphophosphate, TI3PS4 
y Insol m H2O, alcohol, etc Sol m H( 
|r dll H2S04+Aq, etc Not attacked 1 
3 NH40H-4-Aq, si decomp by cone KOH 
Aq (Glatzel ) 


SULPHOPHOSPHITE, SILVER 
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Xin (stannous) sulphophosphate, Sn3(PS4)2 
Insol in H 2 O, alcohol, etc Insol in dil 
H 2 SO 4 or HCl+Aq Decomp by HNOsH- 
Aq, aqua regia, NH 4 OH, or KOH+Aq 
(Glatzel ) 

Zmc sulphophosphate, Zn 3 (PS 4)2 
Insol in H 2 O, alcohol, ether, etc Sol in 
HCl+Aq or dil H 2 S 04 +Aq Easity at- 
tacked by KOH+Aq, si decomp byNH 40 H 
+Aq (Glatzel ) 

Sulphopi/rophosphonc acid 

Aluminum sulphop^/^ophosphate, AI2P2S7 
Decomp m moist air 

Violenlly decomp by H 2 O or acids (Fer- 
rand, A ch 1899, (7) 429 ) 

Cadmium , Cd2p2S7 

Decomp m moist air 

Not attacked by cold acids (Ferrand ) 

Chromium , Cr2P2S7 

Decomp m moist air 

Not readily attacked by acids (Ferrand ) 

Cuprous , CU 4 P 2 S 7 

Not attacked by cold H 2 SO 4 or boilmg 
HCl (Ferrand ) 

Sol in hot cone HNO 3 (Ferrand ) 

Sol in alkalies, and in all acids except FCl 
(Ferrand, C R 1896, 122 886 ) 

Ferrous , Fe 2 P 2 S 7 

Insol in cold acids 

SI attacked by boiling HCl or hot KOH + 

ecomp by fused KOH (Ferrand, A 
ch 1899, (7) 17 410) 

Lead , Pb)P 2 S 7 

Not attacked by cold UNO 3 (Ferrand,) 

Mercurous , Hg 4 P 2 b 7 

Decomp by moist an or hot HNO3 (Fei- 
rand ) 

Almost insol m acids, decomp by H 2 O 
and moist an (leiiand, C 11 189b, 122 
888) 

Nickel , N 12 P 2 S 7 

Decomp by H 2 O and by cone HNO3 at 
150° m a sealed tube (Ferrand, A ch 
1899, (7) 17 418) 

Silver , Ag 4 P 2 S 7 

Not decomp by H 2 O 

Decomp by aqua regia 

Not attacked by HNOs (Ferrand ) 

Zme , Zn 2 p 2 S 7 

Decomp m moist air 
Decomp by H 2 O 


Violently attacked by cold HNO 3 (Fer- 
rand ) 

Sulphophosphorous acid, 

H 

H3PS02=SP0H(?) 

OH 

See Thiophosphorous acid 
H 3 PS 3 Known only m its salts 

Alu minum sulphophosphite, Al 3 (PS 3)2 
Very unstable 

Decomp m the air (Ferrand, G R 1896, 
122 622) 

Barium sulphophosphite, Ba3(PS3)2+a;H20 
Sol m dll acids 

Insol m alcohol (Ephraim, B 1911, 44 
3412 ) 

Chromous sulphophosphite, Cr 8 (PS 8)2 
Easily attacked by hot cone HNO3 or 
aqua regia 

Decomp by boilmg NaOH+Aq (Fer- 
rand, A ch 1899, (7) 17 419 ) 

Qmte stable in moist air, very slowly at- 
tacked by acids (Ferrand, C R 1896, 122 
622) 

Cuprous sulphophosphite, CU 3 PS 3 
Not attacked by H 2 O 01 hot cone HCl 
SI attacked by cold fuming HNO 3 
Violently attacked by HNO3, aqua regia 
and boiling cone H SO 4 
Not attacked by boilmg NaOH+Aq 
(Fenand, A ch 1899, (7) 17 398 ) 

Fanly stable decomp by damp air (Fer- 
rand, C R 1896, 122 b21 ) 

Iron (ferrous) sulphophosphite, Fe 3 (PS 3)2 
Ver\ stable and lesists the action of alkahes 
and acids (Fenand, C R 1896, 122 622 ) 
Insol in cold acids 01 hot NCI 
Sol m hot fuming HIS O 3 
Insol in hot 40 '‘c I\OH+ Vq (Ferrand, 
A ch lcS99, (7) 17 412 ) 

Mercuric sulphophosphite, Hg 3 (PS 3 ) 

Decomp m moist an 

Not attacked by cold HNO3 Decomp 
by hot HNO3 (hen and ) 

Unstable m the 111 

Veiy slowly attacked b> acids (Fenand, 
C R 189G, 122 622 ) 

Nickel sulphophosphite, Ni 3 (PS 3)2 
Unstable in the an 
Attacked slowly by HNO 3 (Ferrand ) 

Silver sulphophosphite, AgsPSs 
Insol m most leagents (Ferrand C R 
1896, 122 622 ) 

Not decomp by H 2 O 
Not easily attacked by acids (Ferrand, 
A ch 1899, (7) 17 414 ) 
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SULPHOPHOSPHITE, SODIUM 


Sodium sulphophosphite, NasPS3+icH20 
Ver\ sol m H 2 O, probably with decomp 
(Ephraim, B 1911, 44 3410 ) 

Zmo sulphophosphite, Zn3(PS3)2 
Decomp m moist air 
SI attacked by H 2 O 

Decomp by HNO 3 (Ferrand, A ch 
1899, (7) 17 422 ) 

unstable m the air, and attacked 
violently by acids (Ferrand, C R 1896, 
122 622 ) 


Sulphoplatmic acid, H 2 Pt 4 S 6 
Insol m H 3 O, but decomp on air 
(Schneider, Pogg 138 604) 

H 4 PtsS 6 Insol m H 2 O, but decomp 
very rapidly on air (Schneider ) 

Copper sulphoplatmate, 2 CuS, 2 PtS, PtS 2 
Insol m H 2 O HCl, HNOa, or aqua r^a 
dissolve out part of the Cu (Schneider, 
Pogg 139 661) 

Lead sulphoplatmate, 2 PbS, 2 PtS, PtS 2 
Insol m hot or cold H 2 O or HCl+Aq 
HNOs+Aq dissolves out Pb partl 3 ^ aqua 
r^ia dissolves completely with diniculty 
(Schneider, Pogg 139 662 ) 

Mercunc sulphoplatmate chlonde, 2 HgS, 
2 PtS, PtS 2 , 2HgCl2 

Insol m H 2 O, not attacked by HCl-}-Aq, 
and only partially sol m boilmg aqua regia 
(Schneider ) 

Potassium sulphoplatmate, K Pt 4 S 6 
Insol m H 0 HCl+Aq dissolves out K 
\\uthout evolution of H S 
Composition its potassium platmous sul- 
phoplatmate, K S, 3PtS, PtS 2 (Schneider, 
Pogg 138 604) 

KPtS 

Silver sulphoplatmate, 2A.g2S, 2PtS, PtS 2 
Insol in H 2 O or HCl+Aq HNOj+Aq 
dissoKes out Ag on warmmg Aqua regia 
decomp with formation of AgCl (Schnei- 
der, Pogg 138 664 ) 

Sodium sulphoplatmate, Na 4 Pt 3 S 6 = 2Na2S, 
2PtS, PtS 

Decomp by hot H 2 O, with residue of 
PtS (Schneider ) 

Na 2 pt 3 S 6 = N‘a S, PtS, 2PtS2 Insol in 
H 2 O (Schneider, J pr (2) 48 418 ) 

Thallium sulphoplatmate, 2 TI 2 S, 2PtS, PtS 2 
Insol m cold H 0 Dil acids dissolve out 
all the thalhum (Schneider, Pogg 138 
626) 


Sulphoplatmous acid, H2PtS2 

Known only m solution in H 2 O, whu 
soon decomposes (Schneider, J nr ( 
48 424) ^ V 

Sodium sulphoplatmite, Na2PtS2 
Sol m 3E20 with decomp (Schneider 
pr (2) 48 420 ) 

H4Na2(PtS2)8 Sol m H 2 O, from which 
is pptd by alcohol (Schneider ) 

Sulphoselenantimonous acid 
See Selenosulphantimonous acid 

Sulphoselenarsenic acid 
See Selenosulpharsemc acid 

Sulphoselenostanmc acid 
See Selenosulphostannic acid 

Sulphoselenozyarsenic acid 
See Selenosulphoxyarsemc acid 

Sulphoselenyl chloride, SSeOsCL 
Dehquescent, decomposed by HoO (Clau 
nitzer, B 11 2007 ) 

Mc^asulphosilicic acid 

Sodium metosulphosihcate, Na 2 SiS 8 
Decomp by H 2 O (Hempel, Z anori 
1900, 23 41 ) 

Sulphostannic acid, H2SnS3 
Ppt (Kuhn, A 84 110 ) 

Does not exist (Storch, W A B 9J 
2b 236) 

Ammomum sulphostannate, (NH 4 ) 2 S, 
3SnS2+6H20 

Easily sol in H 2 O, and easily decomj 
(Ditte, C R 96 641 ) 

(NH4)2SnS3+3H20, and + 7 H 2 O D( 
comp by acid (Stanek, Z anorg 1898, 1 
124) 

Banum sulphostannate, BaSnS3+8H20 
Sol in cold H 2 O (Ditte, C R 96 641 ) 

Calcium sulphostannate, 2 CaS, 81182 +I 4 H 2 C 
Sol in H 2 O (Ditte, C R 96 641 ) 

Te/mplatmous sulphost ann ate, 4PtS, SnS 2 
Not decomp by acids (Schneider, J p 
(2) 7 214 ) 

Platmum potassium sulphostannate, 3PtS 
K 2 S, SnS 2 

Insol in cold H 2 O Dil HCl or HC 2 H 3 C 
+Aq dissolves out all the potassium (Sci 
neider, Pogg 136 109 ) 


SULPHOSTANNATE, PLATINUM SODIUM 
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Platinim soditim sulphostannate, 3PtS, Cobalt sulphotellunte, CosTeSg 
NaaS, SnSa Pp^ 

Insol in cold H2O (Schneider, Pogg 136 


109) 

PotassiTim sulphostannate, KaSnSs 
Sol in HaO (Kuhn, A 84 110 ) 

+3H2O (Ditte, C R 96 641 ) 
K4SnS4+4H20 Sol m HaO pptd by 
alcohol (Weinland, Z anorg 1898, 17 419 ) 


Copper CusTeSs 

Ppt 

Ferrous 

Ppt 

Feme 


Sodium sulphostannate, Na2SnS8+2H20 
SI sol m H2O (Kuhn, A 84 110 ) 

+3H2O (Ditte, C R 96 641 ) 

-l-THaO Sol m H2O (Hormg, Zeitsch 
pharm 1861 120 ) 

Na4SnS4 + I2H2O Melts m crystal H2O on 
heating Very sol m H2O (Kuhn) 


Ppt 

Lead 

Ppt 

Lithium 

Sol m H2O 


Strontium sulphostannate, SrSnS3 4*12H20 
Sol mHaO (Ditte, C R 96 641 ) 

Thalhum sulphostannate, Tl4SnS4 
Ppt Practically insol in H2O (Hawley, 
J Am Chem Soc 1907, 29 1011 ) 


Magnesium 

Sol m H2O and alcohol 

Manganous 

Ppt 


Disulphopersulphuric acid 

Sodium dtsulphopersulphate, Na2S408 
Sol in HaO Cryst in cold with 2H2O 
(ViUiers, C R 106 851, 1354 ) 

Contams 4H more and is sodium tetrar 
thionate, NaS406, 2H2O (ViUiers, C R 
108 402) 

Sulphotellunc acid 

Mercurous sulphotellurate, SHgaS, TeSa 
Ppt 

Mercuric , 3HgS, TeSa 

Ppt (Berzelius ) 

Potassium , K2leb4 

Sol in HaO (Oppenheim, J pr 71 279 ) 

Sodium 

Sol in HaO (Oppenheim ) 

Sulphotellurous acid 


Potassium , 3K S, TeSa 

Sol m H2O 

Silver , 3Ag S, TeSa 

(Berzelius ) 

Sodium 

Sol m HaO 

Strontium 

Sol in HaO 

Zme -, 3ZnS, TeS 

Ppt (Berzelius ) 

Sulphotungstic acid 

Ammomum sulphotungstate, (NH4)2WS4 
Very deliquescent Easily sol in HaO, and 
stdl more easily in NHiOH+Aq (Corleis, 
A 232 244) 

More sol in pure HaO than in HaO acidified 
with HCl Decomp slowly on air (Ber- 
zelius ) 


Ammomum sulphotellunte, 3(NH4)aS, TeSi 
Decomp on air Sol in HaO 

Banum 

Very slowly sol in H2O 

Calcium 

Somewhat sol m H2O 

Cenum 

Insol ppt 


Banum 

Sol in BaS+Aq 

Cadmium , CdWS4 

Ppt (Berzehus ) 

Calcium 

Sol in HaO and alcohol (Berzehus ) 

Cobalt , C0WS4 

SI sol m H2O 
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Copper sulpho tungstate, Cu^ S4 
Ppt 

Glucmum , GIWS4 

Sol m HaOC^) 

Ferrous j FeWSi 

Sol in H2O 

Feme 

Ppt 

Lead , PbWS^ 

Ppt (Berzelius ) 

Magnesium , MgWS 4 

Easily sol m H 2 O or alcohol 

Manganous , Mn'W S4 

Sol m H 2 O (Berzehus ) 

Mercurous 

Ppt (Berzelius ) 

Mercunc , HgWS4 

Ppt (Berzehus ) 

Nickel j N1WS4 

Ppt (Berzehus ) 

Potassium , K 2 WS 4 

Sol m H 0 Alcohol precipitates from 
aqueous solutions, but is not entirely msol 
m alcohol (Berzehus ) 

\er} sol m H 0 (Corleis, A 232 264 ) 

Potassium nitrate, K2WS4, KNO3 

\ erj sol m cold or hot H 0 , from which 
it IS precipitated b> alcohol (Berzehus ) 

Potassium tungstate, K 2 WO 2 S 2 == 

K WS 4 , K O 4 

hasih isol in H 0 Not precipitated by 
alcohol (Berzehus ) 

Is potassium ^risulphotungbtate, K 2 'WOS 3 , 
hicli see (Corleis, \ 232 244 ) 

Silver , \g W S 4 

Ppt (Berzehus ) 

Sodium , NaA^S 4 

\ er\ sol in H 0, less sol m alcohol (Ber- 
zehus ) 

\ er^ dehquescent (Corleis, A. 232 264 ) 

Strontium 

Sol in H 0, and in Srb+ Iq 

Stannous , Sn\\ ^4 

Ppt (Berzelius ) 

Stannic , SnT\ b 

Ppt (Berzehus ) 


Zme sulpho tungstate, ZnWS 4 
Sol m H2O with subsequent pptn (] p, 
zehus ) 

Mowosulphotungstic acid 

Potassium mowosulphotungstate, 
K2WOS+H2O 

Dehquescent m moist air Very sol n 
H 2 O (Corleis, A 232 244 ) 

Dzsulphotungstic acid 

Ammomumdzsulphotungstate, (NH 4 ) 2 W 0 2 

Sol in H 2 O and alcohol (Berzehus ) 
Decomp easily when moist (Corleis 1 
232 264) 

rnsulphotungstic acid 

Potassimn ^nsulphotungstate, K2WOS h 
H 2 O 

Hygroscopic Effloresces on dry air d 
easily decomposed Easily sol m H 2 O (( r 
leis, A 232 244 ) 

Sulphovanadic acid, V2O6, 3SO3-I-3H2C 
See Vanadiosulphunc acid, and Sulph , 
vanadium 

Sulphovanadates 

Alkah sulphovanadates are sol in B ) 
Ca, Sr, and Ba sulphovanadates are si sol n 
H 2 O, and all other sulphovanadates are m 1 
m H 2 O (Berzelius ) 

Ammomum sulphovanadate, (NH4)3VS4 
Easily sol m H 2 O Very si sol in cc 
NH 4 SH+Aq Insol m ether, CS 2 , or CH 3 
(Kruss and Ohnmais, A 263 4b ) 

See also Sulphoxyvanadic acid 

Sodium pentasvlphopy/ ovanadate, N a4V 2O 5 
Hydroscopic, sol in H O with lapid ^ 
comp (Locke, Am Ch J 1898, 20 375 

Sulphoxyantimonic acid 

Potassium sulphoxyantimonate, lv2HSbC > 
+2H,0 

Sol in hot, less sol in cold H 2 O Decoi > 
by cold H 2 O (Wemland and Gutmann, i 
anorg 1898, 17 414 ) 

Sulphoxyarsenic acid, H^AsOsS 

Known only in aqueous solution (McC \ 
Am Ch J 10 459 ) 

Amm omum moTiosulphoxyarsenate, 
(NH4)3AsS03+3H20 

Decomp m the air, sol m H 2 O, decomp tt 
boilmg (Wemland, B 1896, 29 1009 ) 
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Very sol m H 2 O, insol in alcohol, decomp 
maq solution and also m the air (Weinland, 
2 / anorg 1897, 14 53 ) 

Decomp m the air (McLauchlan, B 
1901, 34 2166 ) 

Atnm omiim hydrogen monosulphoxyarsenate, 
(NH4)2HAsS03 

Ppt (McLauchlan, B 1901, 34 2168 ) 

Banum monosvlphoxyarsenate, BaHAs08+ 
IOH 2 O 

(Preis, A 267 184 ) 

Ba 3 (AsS 03 ) 2 + 6 H 20 Ppt (Weinland, Z 
anorg 1897, 14 54 ) 

Bantim d^sulphoxyarsenate, Bas(AsS202)2+ 
4 H 2 O 

Ppt (Preis, A 267 185) 

-f 6 H 2 O (weinland and Rumpf, Z anorg 
1897, 14 64) 

Banum potassium insulphoxyarsenate, 
KBaAsS30+7H20 

Ppt (McCay, Z anorg 1904, 41 469 ) 

Banum sodium mor? osulphoxyarsenate, 
BaNaAsSOa+OHsO 

Ppt (Weinland, Z anorg 1897, 14 55 ) 

Banum sodium sulphoxyarsenate, 

BarN a2As607Si4 4- I 2 H 2 O 

(McCay androster,Z anorg 1904,41 467) 

Calcium /nsulphoxyarsenate, Ca 3 (AsS 30)2 4- 
2 OH 2 O 

Ppt (McCay and Foster, Z anorg 1904, 
41 463 ) 

Potassium monosulphoxyarsenate, I\ 3 AsS 03 
Hydroscopic (Weinland, B 1896, 29 
109) 

Sol m cone KOH-|-Aq, fiee from carbon- 
ate, very hydroscopic (Weinland, Z anorg 
1897, 14 51 ) 

Potassium hydrogen 7 ?zortosulphoxyarsenate, 
K 2 HASSO 3 + 2 MHD 

Very hygroscopic (Weinland and Rumpf, 
Z anorg 1897, 14 59 ) 

KH 2 ASSO 3 Sol in H 2 O, solution slowly 
decomp on standing (McCay, Am Ch J 
10 459 ) 

Formula given by Bouquet and Cloez (A 
ch (3) 13 44) IS K 2 H 4 AsiS 305 

Potassium disulphoxyarsenate, K 3 ASS 2 O 2 + 
IOH 2 O 

Very hydroscopic, decomp by H 2 O 
(Weinland, Z anorg 1897, 14 63 ) 

Potassium ^nsulphoxyarsenate, K8AsSs04' 
7 H 2 O 

Yellow oil which cryst at —20° (McCay 
and Foster, Z anorg 1904, 41 468 ) 


Sodium ?? 2 owosulphoxyarsenate, NasAsSOs-p 
I 2 H 2 O 

Easily sol m H 2 O (Preis, A 267 180 ) 
(McLaughlan, B 1901, 34 2170 ) 

Sol m H 2 O (Weinland, B 1896, 29 1009 ) 
SI efflorescent Insol m alcohol (McCay, 
Z anorg 1902, 29 42 ) 

Sol m NaOH+Aq, decomp by boilmg 
with cone NaOH (Weinland, Z anorg 
1897, 14 49 ) 

Sodium hydrogen mowosulphoxyarsenate, 
NaH2AsS08 

Decomp by H 2 O, insol m alcohol (Wem- 
land, Z anorg 1897, 14 58 ) 
Na 2 H^S 08 + 8 HoO Easily sol m H 2 O 
(Preis ) 


Sodium d^sulphoxyarsenate, Na 3 AsS 202 + 
IOH 2 O 

Easily sol m H 2 O (Preis ) 

Sol m H 2 O, pptd by alcohol (McCay, B 
1899, 32 2472 ) 

Not decomp by boilmg NaOH+Aq 
(Weinland, Z anorg 1897, 14 62 ) 

Insol m alcohol (McCay, Z anorg 1900, 
26 461 ) 

-f-llHaO (McLaughlan, B 1901, 34 
2170) 

Insol in alcohol (McCay, Z anorg 1902, 
29 46) 


Sodium ^risulphoxyarsenate, NasAsSaO^- 
IIH 2 O 

Decomp by H O (McCay and Foster, 
Z anorg 1904, 41 454 ) 

Sodium ^nsulphoxydiarsenate, 4 S 2 O 2 S 3 , 
3Na O+ 24 H 2 O 

Easily sol in H 0 (Geuther, A 240 208 ) 
2 AS 2 O 2 S 3 , NaO+THaO Sol in H 2 O 
(Nilson, J pi (2) 14 14 ) 

Correct composition is Nas^SisS 4 O 74 - 
3 OH 2 O (Preis ) 

Sodium sulphoxyarsenate, NagA^sisS 4 O 74 - 
3 OH 2 O = 4Na 0, 6\sS, 3 \s S 4 O + 

SOHO 

Decomp by H 0 Sol in NH 4 OH or ROH 
-h\q (Preis, \ 267 187) 

= Sodium ox> insulpharsenate of ISilson 


Sodium pf nf asulphoxy tei? arsenate, 
Nai2As4S50ii+48H20 

Less sol m H 0 than other sulphoxy- 
arsenates (Preis ) 

Sodium strontium /nsulphoxyarsenate, 
NaSrAsSsO-flOHaO 

Unstable (McCay and Foster, Z anorg 
1904,41 462) 
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Trisulplioxyazotic acid, 0 N(S 08 H )3 
Known only in its salts (Claus, A , 168 
52 and 194 ) 

Has the formula (SOsH) sN < q > \ (SOgH) 3 

(Raschig, A 241 161 ) 

Potassium ^rzsulphoxyazotate, 0 N(S 03 K) 8 + 

H 2 O = (SO,K),N<^>N(SO,K), 

Easily sol m H 2 O without decomp , even 
on boiling (Claus, A 167 210 ) 

Sulphoxyphosphorous acid, 

H 

HaPSoO^OPSH n 
SH 

See Thiophosphorous acid 

Sulphoxyvanadic acid 

Ammomum pvro/iejxisulphoxyvanadate, 
(NH4)4V2§60 

Sol m H 2 O (Kruss and Ohnmais, A 263 
53) 

Potassium puro/iexasulphoxyvanadate, 
K 4 V 2 S 6 O+ 3 H 2 O 

Melts m crystal H 0 (Kruss and Ohn- 
mais ) 

K 8 V 4 S 1 O 24 - 3 H 2 O More sol m H 2 O than 
precedmg comp (K and 0 ) 

Sodium orf/ioinsulphoxyvanadate, NasVSaO 
-hSHaO 

Very dehquescent, and easily sol in H 2 O 
Somewhat sol m alcohol (Kruss and Ohn- 
mais ) 

Sodium or//?o??ionosulphoxyvanadate, 

Na3\ SOs+lOHgO 

Less sol m H 0 than other sulphoxyvana- 
dates (K and 0 ) 

Sulphur, S 

The \ anous modifications of sulphur have 
been classified in man}- different ways, and 
there is a difference of opimon as to whether 
certam forms are true allotropic modifications 
or not 

The data, as far as concerns the solubility, 
ma> be arranged as follows — 

A Sol %n CS 1 Rhombic, octahedral, or 
alpha sulphur, ordmarj sulphur Easily 
sol in CS , etc See below for solubility in 
various soh ents 

2 Prismatic, monoclimc, or beta sulphur 
Sol m CS , but is con\ erted into A. 1 Pris- 
matic sulphur obtamed by melting brimstone 
IS not w hollj sol m CS on account of admix- 
ture of gamma sulphur 
IMonoclmic mochfication is more sol than 
rhombic in CHCI 3 , ether and benzene (Meyer 
C C 1903, II 481 ) 


3 Soft sulphur, milk of sulphur 

4 Amorphous sol sulphur is also a < )£ 
rate modification, accordmg to Berth e 

B Soft sulphur, obtamed by str< d 
heatmg and quickly coohng, is sol m § 
but becomes msol therem by repeatedly lu 
solvmg and evaporatmg More easily q 
m CS 2 than A, 1 

C Ineol in CS 2 1 By action of st n 
hght on S m CS 2 

2 By heating to b -pt , coohng suddi ^ 
and allowmg to stand until hard Has e 
called gamma sulphur, but is a mixtui c 
Vs A, 4 and Vs msol S 

3 Insol S m flowers of sulphur l n 
verted mto A 1 by standmg 3 days t 
alcohol 

Accordmg to Berthelot (A ch (3) 49 0 

there are only two varieties of S I ,a 
hedral,” II ^'Amorphous 

I Octahedral Sol m CS 2 Scarcely a jc 
upon by KHSOs+Aq Converted by ox is 
mg agents mto II 

II Amorphous Insol m neutral solve s 
VIZ H 2 O, alcohol, ether, CS 2 , etc 

Sol with tolerable rapidity mKHSO 3 •+ q 
By long action of K'a 2 S-l-Aq, a portio 11 
dissolved, and the remamder converted fc( 

I Less easily oxidised by HNOa+Aq t u 
I Some varieties of this modification n 
sol to a certam extent m alcohol and et r 
and by boilmg the rest of the sulphur is ( a 
verted mto I, also by long-continued < a 
tact with cold alcohol Berthelot holds 1 1 
the modification is changed before dissolv g 
Solutions of the alkalies, alkah salts, ic 
alkah sulphides change msol into sol sulp] r 
(Berthelot ) 

Elastic sulphur obtamed by pouring r 1 
ten sulphur at a temp of over 260° into I C 
contams 35% or more of a modification < £ 
which IS msol m CS 2 , hot or cold, but 1 
m absolute alcohol, this modification i 
be converted back mto ord sulphur by h( fc- 
mg to 100° (Pelouze and Fremy ) ( i 

C 2 ) 

This modification can be obtained i 0 
by action of HCl on thiosulphates (For ><= 
and G41is ) 

The soft pasty sulphur obtained by decc i 
position of H 2 S by SO 2 forms an alna t 
clear emulsion (pesudo solution) with H ), 
from which it is pptd by various salts «= d 
substances which have no chemical affin 7 
for it 23 pts S combine m this way w b 
100 pts H 2 O When pptd by saline sc 
tions, some of the S remams m soluti i 
When solution is exposed to the light, 3 
gradually separates out, also on boiling 1 8 
same takes place The above pseudo-so 
tion IS pptd by mineral acids, and the pp 
S mav stiH be dissolved in fresh water, if 1 t 
left m contact for some time with the ac 
Also pptd by K salts, with loss of pov r 
of formmg pseudo-solutions Pptd by N 4 
and Na salts without losing that pow 
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Alkab hydrates, carbonates, or sulphides 

convert it into insol S 

The solution may be mixed with alcohol 
without change Decomp by long shakmg 
with napthha or oil of turpentme The 
pseudo-solution combines with CS 2 , formmg 
an emulsion which subsequently decomposes 
The S itself is only partially sol m CS 2 
(Selmi, J pr 57 49 ) 

By treatment of amorphous “insoluble” S 
with CS 2 or CCI4, a small part goes mto solu- 
tion, the amount bemg dependent on the time 
of contact with the temp , and nature of the 
solvent, but mdependent of the amount of 
the solvent It is assumed that this is due 
to a partial change of the “msoluble” mto 
soluble S (Wigand, Z phys Ch 1910, 75 
235) 

Delta ' sulphur Partly sol m H 2 O 
(Debus, Chem Soc 63 18 ) 

A colloidal form wholly sol m H 2 O exists, 
which, however, decomposes very easily 
(Engel, C R 112 866 ) 

Black sulphur Insol m alcohol, ether, CS 2 , 
fatty ods even at 200°, cold alkah hydroxides 
+Aq, H 2 SO 4 , HNO 3 , or aqua regia (Knapp, 
J pr (2) 43 305 ) 

Green modification Five times more sol 
than ordmarv sublimed sulphur in a mixture 
of sahcylaldehyde and benzene (Orloff, C C 
1902, 1 1264) 

The folio wmg data relate to octahedral or 
ordmarv sulphur (A 1) — 

Sol m warm liqmd H 2 S (Niemann), warm 
P 2 S 8 , SBr 2 , SCI, Br, NCL, BaS+Aq 
(Dumas), m alcoholic solution of K 2 S 6 , but 
IS repptd by addition of H 2 O to sat solu- 
tion 

Sol m liquid SO 2 

Sol m aqueous solution of alkali sulphates, 
especially when hot SI sol m boiling cone 
HSCN-{-Aq, from which it mostly separates 
on cooling 

Na 2 C 03 -|-Aq (5 6 % Na CO 3 ) dissolves no 
S at 20 ° 0 06775% at 100° (Pohl, Dingl 
197 508) 

The solubility of S in Na 2 S+Aq between 
0° and 50° diminishes slightly with increase 
m temp , but increases with dilution of the 
solution, having its largest value in a N/16 
solution of Na S+Aq when the relation of 
Na 2 S to dissolved S equals about 1 4 (Kus- 
ter, Z anorg 1905, 43 56 ) 

Sol m AlBrs (Isbekow, Z anorg 1913, 
84 27 ) 

Insol m liquid CO 2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

Sol m liquid NH 3 (Franklm, Am Ch J 
1898,20 822 ) 

Sol m liqmd NH3 1 gr S is sol m 3-4 
cem liquid NH3 (Hugot, A ch 1900, (7) 21 
32) 

The solubility of S m liqmd NHs is constant 
from — 23° to — 84° and equals 39 % (Ruff, Z 
angew Ch 1910, 23 1830 ) 


Solubiht’v m liqmd NH^ 


(g S m 100 g solution ) 


t° 

SI 

t° 

s 

—78 

38 6 

16 4 

25 65 

—20 5 

38 1 

30 

21 0 

0 

32 34 

40 

18 5 


(Ruff and Hecht, Z anorg 1911, 70 62 ) 


SI sol m hqmd NOo (Frankland, Chem 
Soc 1901, 79 1361 ) 

S 2 CI 2 dissolves 66 74% S at ord temp to 
form a hqmd of 1 7 sp gr (Rose ) 

Solubility of S m S 2 CI 2 vanes accordmg to 
the vanety of sulphur used Aten has pub- 
lished an extended mvestigation on the sub- 
ject, which see for details (Z phys Ch 1905- 
14,64 86,124,81 268,83 443,86 1,88 321) 
Solubihty m SnCL 
100 g SnCL dissolve at 
99° 101° 110° 110° 

58 62 87 91 pts sohd S, 

112 ° 112 ° 121 ° 

9 4 9 9 17 0 pts hqmd S 

(Gerardm ) 

Sol m alkahes+Aq with decomp 
Sol m 1926 7 pts absolute alcohol at 15° 
(Pohl, W A B 6 600 ) 

Sol in 20 pts hot nearh absolute alcohol less sol in 
weaker alcohol (Laurogais ) 

Sol m bOO pts boiling alcohol of 40° B (Chevallier 
J ch meJ 2 o87) in oOO pts alcohol (Meissner) 200 
pts alcohol (Pelouze and Frem> ) 

100 pts absolute alcohol dissolve 0 42 pt 
at b -pt , and 0 12 pt S at 16°, 100 pts ether 
dissolve 0 54 pt at b -pt , and 0 19 pt S at 
16°, 100 pts benzene dissolve 17 04 pts at 
b -pt , and 1 79 pts S at 16°, 100 pts oil of 
turpentme dissolve 16 16 pts at b -pt , and 

1 35 pts at 16°, 100 pts CS 2 dissolve 73 46 
pts at b -pt , and 38 70 pts & at 16°, 100 pts 
naphtha dissolve 10 56 pts at b -pt , and 

2 77 pts S at 16°, 100 pts tar-oil dissolve 
26 98 pts at b -pt , and 1 51 pts S at 16° 
(Payen, C R 34 456 ) 

100 pts absolute methyl alcohol dissolve 
0 028 pt at 18 5°, 100 pts absolute ethyl 
alcohol dissolve 0 053 pt at 18 5° (de 
Bruyn, Z phys Ch 10 781 ) 

Solubility in amyl alcohol 
95° 110° 110° 

1 5 2 1 2 2 pts solid S, 

112° 112° 120° 131° 

26 27 30 53 pts liqmd S 

(Gerardm, A ch (4) 6 134 ) 

Qmckly sol m 12 5 pts ether (Favre ) 
100 pts benzene dissolve 0 965 pt S at 26°, 
100 pts benzene dissolve 4 377 pts S at 71°, 

100 pts toluene dissolve 1 479 pts S at 23°, 

100 pts ethyl ether dissolve 0 972 pt S at 
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23 5®, 100 pts chloroform dissolve 1 205 pts 
S at 22®* 100 pts phenol dissolve 16 35 pts 
S at 174^, 100 pts anilme dissolve 85 27 pts 
S at 130® (Cossa, B 1 139 ) 


Solubility m benzene at t® 

t® 

S in 10 g of solution 

15 17 

0 1480 

19 29 

0 1692 


(Bronsted, Z phys Ch 1906, 66 377 ) 


mixture of S and toluene separates mto 
two layers, containing 33 and 92 5% S re- 
i^ectivelv (Haywood, J phys Ch 1897, 1 


Cba dissohes 0 35 pt ordmarj sulphur, 
some vaneties of S, hov ever, are not entirely 
sol m CS , thus — 



a M 

SdS 

^ anetA of Sulphur 

0^ 

cr 


jp ft 

wjc 

Ch c S 

Octahedral, from &icil% 
Crystallised in d^^ \Na\, re- 

0 335 

0 000 

centh prepared 

0 415 

0 029 

Do , prepared 8 ^ ears 

0 33 

0 004 

Do , prepared 9 ^ ears 


0 020 

Do , prepared 15 ^ears 


0 051 

Red needles, recenth prepared 

0 382 

0 023 

Soft y ello^\ , do 


0 353 

Do , prepared 2 y ears 

Soft red, recenth prepared 

0 316 
0 374 

0 157 
0 157 

Do , prepared 0 ^ ears 


0 181 

Flow ers of sulphur 

0 351 

0 113 

Do , another sample 


0 234 

Roll brimstone, outside 


0 029 

Do inside 

! 

0 073 


(Deville, V ch (3) 47 99 ) 


The pt insol m Cs is sol in hot absolute 
alcohol cr\ stallismg on cooling, less sol m 
chloroform or ether {De\ille ) 


100 pts pure CS dissolve pts S at t° 


t 

I ts fc> 

t® 

Pts S 

—11 

16 o4 

22 

46 05 

— 6 

IS 75 

38 

94 57 

0 

23 99 

48 5 

146 21 

+I 0 

IS 0 

37 lo 

41 bo 

o5 

181 34 


(Cossa, B 1 138 ) 


Neither ordmary stick S nor flowers of S 
IS completely sol m CS 2 Pptd S is com- 
pletely sol m 5 pts CS 2 (Tittenger, C C 
1894,11 267) 


2 99 g S are sol m 100 grams CS 2 at — 
(Arctowski, C R 1895, 121 124 ) 
Solubility m CS 2 

100 g of the sat solution contain at 


—77® —84 5® —89® —116° 

4 84 4 46 4 29 2 99 g S 

(Arctowski, Z anorg 1896, 11 274 ) 


When 20 pts S dissolve m 50 pts C£ 
22® the temp is lowered 5® (Cossa ) 
Sat solution of S m CS 2 boils at 
(Cossa) 


at 

5® 


Sp gr of S dissolved in CS 2 at 15° 
(Pts S per 100 pts CS 2 ) 


Sp gr 

Pts 

s 

Sp gr 

Pts 

S 

II Sp gr 

P 

S 

1 

271 

0 

0 

1 

312 

9 

9 

1 

352 

1 

6 

1 

272 

0 

2 

1 

313 

10 

2 

1 

353 

1 

9 

1 

273 

0 

4 

1 

314 

10 

4 

1 

354 

2 

i 

1 

274 

0 

6 

1 

315 

10 

6 

1 

355 

2 

4 

1 

275 

0 

9 

1 

316 

10 

9 

1 

356 

2 

6 

1 

276 

1 

2 

1 

317 

11 

1 

1 

357 

2 

0 

1 

277 

1 

4 

1 

318 

11 

3 

1 

358 

2 

2 

1 

278 

1 

6 

1 

319 

11 

6 

1 

359 

2 

5 

1 

279 

1 

9 

1 

320 

11 

8 

1 

360 

2 

8 

1 

280 

2 

1 

1 

321 

12 

1 

1 

361 

2 

1 

1 

281 

2 

4 

1 

322 

12 

3 

1 

362 

2 

3 

1 

282 

2 

6 

1 

323 

12 

6 

1 

363 

2 

7 

1 

283 

2 

9 

1 

324 

12 

8 

1 

364 

2 

0 

1 

284 

3 

1 

1 

325 

13 

1 

1 

365 

2 

2 

1 

285 

3 

4 

1 

326 

13 

3 

1 

366 

2 

6 

1 

286 

3 

6 

1 

327 

13 

5 

1 

367 

2 

0 

1 

287 

3 

9 

1 

328 

13 

8 

1 

368 

2 

3 

1 

288 

4 

1 

1 

329 

14 

0 

1 

369 

2 

8 

1 

289 

4 

4 

1 

330 

14 

2 

1 

370 

2 

1 

1 

290 

4 

6 

1 

331 

14 

5 

1 

371 

2 

6 

1 

291 

4 

8 

1 

332 

14 

7 

1 

372 

2( 

0 

1 

292 

5 

1 

1 

3o3 

15 

0 

1 

373 

2( 

5 

1 

293 

5 

3 

1 

334 

15 

2 

1 

U4 

2( 

9 

1 

294 

5 

6 

1 

335 

15 

4 

1 

375 

2 

4 

1 

295 

5 

8 

1 

336 

15 

b 

1 

376 


1 

1 

296 

6 

0 

1 

337 

15 

9 

1 

377 


5 

1 

297 

6 

3 

1 

338 

16 

1 

1 

:>78 

2< 

0 

1 

298 

6 

5 

1 

339 

16 

4 

1 

379 

2< 

7 

1 

299 

6 

7 

1 

340 

16 

b 

1 

380 

3( 

2 

1 

300 

7 

0 

1 

341 

16 

9 

1 

381 

3( 


1 

301 

7 

2 

1 

342 

17 

] 

1 

382 

3 

4 

1 

302 

7 

5 

1 

343 

17 

4 

1 

383 

3 

9 

1 

303 

7 

8 

1 

344 

17 

6 

1 

384 

3 

6 

1 

304 

8 

0 

1 

345 

17 

9 

1 

385 

3 

2 

1 

305 

8 

2 

1 

34b 

18 

1 

1 

386 

3 

3 

1 

306 

8 

5 

1 

347 

18 

4 

1 

387 

3^ 

5 

1 

307 

8 

7 

1 

348 

18 

6 

1 

388 

3' 

2 

1 

308 

8 

9 

1 

349 

18 

9 

1 

389 

3( 

1 

1 

309 

9 

2 

1 

350 

19 

0 

1 

390 

3( 

7 

1 

310 

9 

4 

1 

351 

19 

3 

1 

391 

3- 

2 

1 

311 

9 

7 










(Mascagno, C N 43 192 ) 
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of S dissolved in CS2 at 15® Water at 
4 ® = 1 


Solubility in organic solvents 


I Sat solution 
contains % S 


1 2736 
1 2745 
1 2755 
1 3096 
1 3105 
1 3115 
1 3125 
1 3135 
1 3145 
1 3155 
1 3165 
1 3175 
1 3185 
1 3195 
1 3205 
1 3215 
1 3226 
1 3236 
1 3246 
1 3256 
1 3266 
1 3277 
1 3287 
1 3297 
1 3307 
1 3317 
1 3328 
1 3338 
1 3348 
1 3358 
1 3368 
1 3379 
1 3389 
1 3399 


1 2764 
1 2774 
1 2783 
1 3409 
1 3419 
1 3430 
1 3440 
1 3450 
1 3460 
1 3471 
1 3481 
1 3491 
1 3502 
1 3512 
1 3522 
1 3532 
1 3543 
1 3553 
1 3563 
1 3573 
1 3584 
1 3594 
1 3604 
1 3615 
1 3625 
1 3635 
1 3646 
1 3656 
1 3667 
1 3677 
1 3688 
1 3698 
1 3709 : 


(Pfeiffer, Z xnorg 1897, 15 200 ) 

Sol m acetone (Eidmann, C C 1899, II 
14) 


feolubility of S m icctone-j- \q it 25° 

S==mi]limols g S in 100 cc of the solution 
l-g acetone in 100 g acetone +Aq 



s 

Sp gr 

100 

65 0 

0 78540 

95 36 

45 0 

0 79114 

90 62 

13 0 

0 81654 

80 38 

25 3 

0 82958 


ierz and Knoch, Z anorg 1905, 46 263 ) 


—61 
—55 
—19 
—18 
—17 
—13 
—11 
—11 
— 2 
+ 3 
9 
11 
14 
17 

19 

20 
21 
26 
27 

29 

30 5 
33 
40 
44 
46 
48 

53 

54 
65 

77 5 
81 0 
92 0 
98 0 


Ethylene dibromide 

9 

1 7 


22 

2 4 


40 

4 4 


50 

6 4 


72 

12 4 


95 

30 2 


lOS 

60 0 

Benzene 

8 

1 2 


10 

1 3 


21 

1 8 


30 

2 6 


o9 

0 3 


47 

4 0 


34 

4 9 


65 

6 8 


72 

8 6 


100 

17 5 


123 

31 9 


127 

34 0 


150 

36 8 

Hexane 

—20 

0 07 


0 

0 16 


+26 

0 41 


+68 

1 2 


+ 130 

5 2 


+ 142 

6 2 


+ 184 

8 3 

(Etard, A ch 

1894, (7) 2 

571 ) 
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Solubility m CHCL at t° 

t® 

g S in 10 g of solution 

12 25 

0 0744 

19 29 

0 0918 


(Bronsted, Z phys Ch 1906, 66 377 ) 

Solubility of octahedral and prismatic S m 
organic solvents at t® 


Solvent 

t® 

% « 
pnsmatic S 

A .0 

octahedral S 

Benzene 

18 6 

2 004 

1 512 


25 3 

2 335 

1 835 

Chloroform 

0 

1 101 

0 788 


15 5 

1 658 

1 253 


40 

2 9 

2 4 

Ethyl ether 

0 

0 113 

0 080 

25 3 

0 253 

0 200 

Ethyl bromide 

0 

0 852 

0 611 

25 3 

1 676 

1 307 

Ethyl formate 

0 

0 028 

0 019 

Ethyl alcohol 

25 3 

0 066 

j^O 052 


(Bronsted, Z phys Ch 1906, 66 377 ) 

Solubility m organic solvents at 25° (G S 
dissolved m 1 g mol of solvent ) 


Solvent 

g S 

Ethylene chlonde 

0 831 

Tetrachlorethane 

2 063 

Dichlorethylene 

1 237 

Pentachlorethane 

2 421 

Tnchlorethylene 

2 43 

Perchlorethylene 

2 537 

Carbon tetrachlonde 

1 354 


(Hoffmann et al 1910, B 43 188 ) 

100 g tnchlorethylene dissolve 1 19 g 8 
at 15° (Wester and Bruins, Pharm Weekbl 
1914, 61 1443 ) 

Solubility m beiizvl chloride at t° 


t° 

g to per 100 g ot solution 

in upper la\ er 

111 low er Uj er 

0 

0 99 


17 

1 78 


35 

2 hi 


46 1 

i 64 


63 3 

6 lo 


78 0 

9 SS 


99 1 

19 89 


109 b 


90 b2 

114 6 


87 99 

118 S 

37 29 


121 4 

40 04 

85 02 

130 0 

49 71 

80 07 

134 2 

56 20 

72 23 


Above 134 2° sulphur is miscible with 


benzyl chloride m all proportions, belo tl 
temp two layers are formed 
(Bogusky, J Russ Phys Chem Soc ¥ 
37 92-99, C C 1906 , 1 1207) 

Easily sol m boilmg acetic anh'\ 'ir 
(Rosenfeld, B 13 1475 ) 

Sol m considerable amount in wanr o: 
HC2H802+Aq, but very si sol if dil T 
bermann, B 10 866 ) 

Sol m steanc acid+Aq (Vulnius r 
Phaim (3) 13 38 ) ^ ^ ^ 

Acetic ether dissolves 6% S (Favn 
Difficultly sol m methyl acetate 'T 
mann, B 1909,42 3790) 

Sol m ethyl acetate (Naumann, B 9 
37 3601 ) 

SI sol m benzomtnle at ord temp ai 
more sol at higher temp (Nauma 
1914,47 1369) 

Sol m 12 pts hot petroleum from A la 
but nearly insol m cold (de Saussur< 
100 pts mcotme at 100° dissolve 10 ] 

S, but this separates out as the solutioi o 
(Klever, C C 1872 434 ) 

Sol m warm anihne (Barral, A 
20 352) 

Easily sol m hot, less sol in cold il 
(Fntzsche ) 

Very sol m anilme and qumohne, esj u 
when warm (Hofmann ) 

Sol m qumohne but reacts with the [\ 
with evolution of H (Beckmann and a 
Z anorg 1906^ 61 236 ) 

H com oleic acid dissolves 0 0335 J 
6 days (Gates, J phys Chem 19 , 
143) 

Sol in 2 6 pts of boihng, si sol • 
creosote 

Sol by digestion m 2 pts oil of turp it 
Sol m hot oil of copaiba, crystaUi ig 
coohng 

Sol in hot oil of mandarin, cryst li 
on coohng 

Sol m hot oil of caraway, crystalh 
coohng 

Somewhat sol m hot, less in cold sr< 
spirit 

SI sol in lignone, bromoform, co] I 
zene, but easily m hot benzene (Ma f 
Chem Soc 1 262 ) 

Sol in ethyl sulphide, and carbo c 
ride (Rathke, A 162 187 ) 

Sol m mercuric methyl 
Sol in 20 pts ethyl mtrate, from ic 
IS not pptd by H 2 O 
Sol in naphtha, aldehyde, lodal, 1 d 
chloroform, warm chloral, smkahr + 
ethyl chlonde, warm benzoyl chloride 
100 pts methylene iodide dissohe ) 
S at 10° Melted sulphur is miscib ^ 
hot methylene iodide (Retgers, Z n 
3 343 ) 

S dissolves m 2000 pts glycerme ( 
and Garot, J Pharm (3) 26 81 ) 
Glycerme dissolves 0 10% S (Kleve C 
1872 434) 


SULPHUR CHLORIDE AMMONIA 


899 


100 g glycerine dissolve 0 14 g at 15 5® 
(Ossendow&i, Pharm J 1907, 79 575 ) 

Sol in butyl sulphydrate, and warm retm- 

Sol in ethyl sulphydrate 
Very sol m conime, hexyl alcohol, warm 
allyl sulphocyanide, cacodyl oxide Some- 
^at sol in hot styrene, separatmg out on 

^°R^ily sol m warm, less readily m cold 
toluene or resm-oil 

Sol in o^ive oil at 115®, from which it 
mostly separates on coohng 
Sol in not oil of amber^ crystaUismg upon 
cooling Sol m 2 pts hot, si sol in cold 
caoutchin 

Insol in valenamc acid, amyl valerate, 
valeryl hydride 


Linseed oil dissolves % S at t° 


' t® 

% s 

t 

% s 

t° 

%s 

25 

60 

0 630 

1 852 

95 

130 

2 587 

4 935 

160 

9 129 


(Pohl) 


Solubility in olive oil (sp gr =0 885) 
100 pts dissolve pts S at t® 


t 

Pts S 

t 

Pts S 

t 

Pts S 

15 

2 3 

65 

20 6 

no 

30 3 

40 

5 6 

100 

25 0 

130 

43 2 


(Pelouze C it 68 1179 ) 


Solubility in 100 pts coabtar oil at t° 



Pts S m 

t 

Oil of 0 S70 

Oil of 0 bbO 

Oil of 0 8b2 


sp j,r 

B pt bO 100 

ap Ur 

B pt bo 120 

ap fcr 

B pt 120 200 

lo 

2 1 

2 i 

2 5 

30 

3 0 

4 0 

5 3 

50 

5 2 

b 1 

b 3 

80 

11 b 

13 7 

15 2 

100 

15 2 

18 7 

0 

no 


2i 0 

26 2 

120 


27 0 

32 0 

130 



3S 7 



1 I ts b in 

Oil of 0 88 ) 
sp gr B pt 

1 lO 200 

Oil ot 1 010 
sp gr Ji pt 
210 3)0 

Oil of 1 020 
sp gr B pt 
220 300 

15 

2 b 

b 0 

7 0 

30 : 

5 8 

8 5 

8 5 

50 

8 7 

10 0 

12 0 

80 

21 0 

37 0 

41 0 

100 

26 4 

52 5 

54 0 

no 

31 0 

105 0 

115 0 

120 

38 0 

03 

00 

130 

43 8 

00 

ao 


(Pelouze, C R 69 56 ) 


Sulphur bromide, S 2 Br 2 
Decomp gradually with HaO Dissolves S 
on warming, which crystallises out on coolmg 
Sol m CS 2 

Decomp by current of dry air mto S and 
Br (Hannay, Chem Soc 35 16 ) 

Decomp Sowly by cold H 2 O, rapidly by 
hot H 2 O Decomp by dil ICOH+Aq or 
NaHCOs+Aq (Korndorfer, Arch Pharm 
1904,242 156) 

A study of the mpt curve of a series of 
mixtures of sulphur and bromine gave no 
evidence for the existence of the compounds 
SBra and SBr 4 (Ruff, B 1903, 36 2446 ) 

Sulphur monocblonde, S 2 CI 2 
Slowly decomp by H 2 O Miscible with 
CS 2 and CeHa Sol m alcohol and ether with 
subsequent decomposition Sol m oil of tur- 
pentme 

Moderately sol m liqmd NHs (Franklm, 
Am Ch J 1898, 20 830 ) 

Sol in CCI4, and CeHe (Oddo, Gazz ch 
It 1899, 29 (2) 318 ) 

Sulphur dzchlonde, SCI 2 
Decomp slowly with H 2 O, immediately by 
alcohol or ether 

Sulphm* ^eirachlonde, SCI4 
Violently decomp by H 2 O Decomp at 
temperatures abo\e — ^22° (Michaelis, A 

170 1) 

Sulphur stannic chlonde, 2 SCI 4 , SnCL 
Decomp by H 0 Sol in dil HNOa+Aq 
Forms a mass with fuming HNO 3 which is 
solinHN 03 +\q Sol m POCI 3 (Cassel- 
mann ) 

Very hydioscopic Fumes in moist air 
Veiy easily sol m diy abs ethei and in ben- 
zene Sol m CHCI3, &OCI2, CS2, POCI3 
ligrom and peti oleum ethei (Ruff, 13 1904, 
37 4517) 

Sulphur titamum chlonde, SCI4, 2 T 1 CI 4 
\eiy deliquescent Fasilv sol m dil 
HNOa+Aq (Weber, Pogg 132 454 ) 

SCI4, T 1 CI 4 feol m bO Cl , CHCI3, CS2 
and pctioleum ethei (Ruff, B 1904, 37 
451b) 

Sulphur chlonde ammoma, S CL, 4NH3 
Insol in H 2 O, but gradually decomp 
thereby, sol without decomp in absolute 
alcohol, from which it is pptd by H 2 O 
(Mertens ) 

Does not exist (Fordos and Gelis, C R 
31 702) 

SCI 2 , 2NH8 Decomp by H 2 O Sol m 
alcohol or ether (Soubeiran, A ch 67 71 ) 

I Not a true chemical compound, but a mixture 
1 (Fordos and G^hs, C R 31 702 ) 
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SCI 2 , 4NH8 Decomp by H 2 O SI sol m 
absolute alcohol and ether (Soubeiran, A ch 
67 71), mixture (Fordos and G41is) 

Sulphur cfalonde nitrogen sulphide 
See Nitrogen sulphochlonde 


Sulphur perfluonde, SFb 
V ery si sol in H 2 O, si sol m alcohol 
(Moissan, C R 1900, 130 868 ) 


Sulphur mormiodide, S 2 I 2 

Insol m H 2 O Decomp by alcohol, which 
dissolves out 1 2 SI sol m cold caoutchm, 
the solution decomposmg when boiled Freely 
sol m glycerme Sol in 60 pts dycerme, 
and 82 pts olive oil (Cap and Garot, J 
Pharm (3) 26 81 ) 

Very sol m hqmd NHj (Fr ank l m , Am 
Ch J 1898. 20 830 ) 

Sol m CS 2 (Lmebarger, Am Ch J 1895, 
17 58) 


Sulphur Aenodide, SL 

Decomp on air Alcohol or alkalies dis- 
solve out lodme (vom Rath, Pogg 110 116 ) 
Does not exist (M’Leod, Rep Brit Assn 
Advn Sci 1892 690) 


Sulphur stannic iodide 
See Tm sulphur iodide 

Sulphur sesqmoTOidef S2O3 

Dehquescent Violently decomp by H 2 O 
at ordmary temp Sol mfummgH 2 S 04 In- 
sol m SO 3 Decomp by alcohol or other 
(Weber, Pogg 156 531 ) 

Sulphur dioxide, SO 2 

Liquid Insol m H 2 O if brought in con- 
tact therewith below the b -pt of SO 2 
Sol m 3 ^ ols CS 2 on “w arming, separating 
out on coolmg Dissolves some P, httle S, 
and no sulphuric or phosphoric acids 

Dissohes ether, chloroform, P, Br, S, I, 
CS , colophomum, and other gums, also 
benzene when warmed (Sestmi, Bull Soc 
(2) 10 226 ) 

Miscible with liquid SO 3 , but not with 
HSO 4 
Gas 

1 \ol ll U clI surosi oU \ olh feO i-a at IS (Da\^) 20 
\ ols at ord temp (Dalton) 4J"’S \ol& at ord temp 
(de Saubbun i o(J ^ols at 2<J and 76(1 mm (Pelouze and 
Frem\ > 33 \ j 1 at urd tcmn (Thomson) 

1 pt sQ (b\ \^(,l hti lb sol in 0 1429 pt H O at o 
and the olution has 1 020 sp gr 

1 pt bO IS ol m 0 0400 pt H O at ord temp 
(Pne tle^ ) in 0 0909 pt H O at 10 and &p gr of the 
bolution =1 0ol3 (Thom on) 

Sol m 2 ptb HO at 10 (Pierre 4 ch (3) 23 421 ) 
100 \ol H O at 1*^ and ’'OO mm absorb 4378 "vols 
SO gas 100 \ olb alcohol of 0 84 sp gr at 760 mm 
ab orb 11 o”'' \ols (de Saussure 1814) 


Solubihty of SO 2 gas m H 2 O t® =temp 
vols SO 2 reduced to 0° and 760 mm 
tamed m 1 vol sat S 02 - 1 -Aq, Vi= 
SO 2 gas reduced to 0° and 760 mm hg 
solved by 1 vol H 2 O under 760 mm ee 
sure 


t° 

1 

1 

t® 

V 



0 

68 

861 

79 

789 

21 

34 

986 

37 

7C 

1 

67 

003 

77 

210 

22 

33 

910 

36 

17 

2 

65 

169 

74 

691 

23 

32 

847 

35 

02 

3 

63 

360 

72 

230 

24 

31 

800 

34 

26 

4 

61 

676 

69 

828 

25 

30 

766 

32 

86 

5 

59 

816 

67 

485 

26 

29 

748 

31 


6 

58 

080 

65 

200 

27 

28 

744 

30 

22 

7 

56 

369 

62 

973 

28 

27 

754 

29 


8 

54 

683 

60 

805 

29 

26 

788 

28 

1C 

9 

53 

021 

58 

697 

30 

25 

819 

27 

61 

10 

51 

383 

56 

647 

31 

24 

873 

26 

51 

11 

49 

770 

54 

655 

32 

23 

942 

25 

7S 

12 

48 

182 

52 

723 

33 

23 

025 

24 

4A 

13 

46 

618 

50 

849 

34 

22 

122 

23 

4/ 

14 

45 

079 

49 

033 

35 

21 

234 

22 

8c 

15 

43 

564 

47 

276 

36 

20 

361 

21 

6^ 

16 

42 

073 

45 

578 

37 

19 

502 

20 

86 

17 

40 

608 

43 

939 

38 

18 

658 

20 

41 

18 

39 

165 

42 

360 

39 

17 

827 

19 

3' 

19 

37 

749 

40 

838 

40 

17 

013 

18 

66 

20 

36 

206 

39 

374 

■_ 'L , -! 






(Schonfeld, A 96 5 ) 


This table may be formulated as folio 3 
1 vol H 2 O absorbs 79 789 —2 60 t 

0 029349t^ vols SO 2 at temp between 0 an 

20°, or 1 vol sat solution contains 68 1- 

1 87025t+0 01225t2 vols SO 2 CoefficK t( 

absorption between 21° and 40° = 75 2 

2 1716t+0 01903t' vols SO 2 or 1 vol sa 
solution between 21° and 40° contams 6 95 
— 1 38898t+0 00726t vols SO 2 


Solubility of b02 in H 2 O at various temp an 
760 mm t°==temp , G= gramme SC 
dissolved m 1 g U 2 O, V = vols SC di 
solved m 1 g HO 


t 

G 

\ 

t 

1 ^ 



8 

0 

168 

58 

7 

30 

0 

078 

2 

3 

10 

0 

154 

53 

9 

32 

0 

073 

2 

7 

12 

0 

142 

49 

6 

34 

0 

069 

2 

3 

14 

0 

130 

45 

6 

3b 

0 

065 

2 

8 

16 

0 

121 

42 

2 

38 

0 

062 

2 

6 

18 

0 

112 

39 

3 

40 

0 

058 

2 

4 

20 

0 

104 

36 

4 

42 

0 

055 

1 

3 

22 

0 

098 

34 

2 

44 

0 

053 

1 

4 

24 

0 

092 

32 

3 

46 

0 

050 

1 

4 

26 

0 

087 

30 

5 

48 

0 

047 

1 

4 

28 

0 

083 

28 

9 

50 

0 

045 

1 

6 


(Sims, A 118 340 ) 


SULPHUR OXIDE 


Solubility of SO 2 in H 2 O at various pressures 
P partial pressure,” ^ e the total pres- 

sure minus the tension of aqueous vapour 
at given temp , G at weight SO2 m 
grammes, which is dissolved m 1 g H2O 
at pressure P, G at 760 = calculated 
weight SO 2 that would be contamed m 
1 g H2O at 760 mm if the absorption were 
proportional to the pressure, V = the 
Wume of G grammes of SO2 at 0° and 
760 mm 


Gat 760 I VatP | V at 760 


3 634 

4 451 

5 129 

6 024 
6 868 

7 743 

8 598 

9 421 

11 09 

12 71 

14 34 

15 97 
17 59 

19 19 

20 79 
I 22 40 

23 99 
25 59 
29 55 
33 51 
37 44 
41 42 
45 31 
49 20 
53 10 
56 98 
00 88 
01 05 
64 74 
08 57 
72 41 
76 25 
80 01 
83 97 
87 80 
95 45 
1103 00 



(Sims, \ 118 340 ) 
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SULPHUR OXIDE 


1 g H 2 O dissolves 0 0909 g 802 = 34 73 cc 
(at 25®) at 25® and 748 mm pressure (Wal- 
den and Centnerszwer, Z phys Ch 1901, 42 
462) 


Solubility of SO 2 in HoO at t® and 760 mm 
pressure 



G SO per 

1 g H 2 O 

t® 

G SO 2 per 

1 g H 2 O 

0 

0 236 

7 

0 176 

2 

0 218 

8 

0 168 

4 

0 201 

10 

0 154 

6 

0 184 

12 

0 142 


(Roozeboom, R t c 1884, 3 29 ) 


Sp gr ofS02+Aqat4® 



Sp gr 

si 

Sp gr 


Sp 

1 

1 0024 

8 

1 0217 

15 

1 0 

2 

1 0049 

9 

1 0247 

16 

1 0 

3 

1 0075 

10 

1 0278 

17 

1 0 

4 

1 0102 

11 

1 0311 

18 

1 0 

5 

1 0130 

12 

1 0343 

19 

1 0 

6 

1 0158 

13 

1 0376 

20 

1 0 

7 

1 0187 

14 

1 0410 

21 

1 0 


(Schiff, calculated by Gerlach, Z anal 8 ) 


From a gas containing 10% by vol of SO 2 
at 10® 1 63% by wt IS dissolved by 1 litre 
of H 2 O, if the pressure is mcreased to 5 at- 
mospheres, 8 14% by wt IS dissolved 
(Harpf, Chem Zeitschr , 1905, 4 136 ) 


Solubility of SO 2 in H 2 O at t® 
C = g SO 2 in 1 cc of the solution 
P = Pressure in mm of Hg 


t® 

C 

P 

§ xio< 

0 

0 000537 

0 4 

13 4 

‘ 

0 00237 

3 5 

6 78 

( 

0 01227 

29 4 

4 17 

u 

0 03804 

109 4 

3 48 

25 

0 000534 

1 4 

3 81 


0 00234 

11 75 



0 01212 

87 9 

1 379 


0 03750 

313 0 

1 198 

50 

0 000525 

4 9 

1 07 


0 002276 

30 5 

0 746 


0 01181 

204 5 

0 577 


0 03628 

696 0 

j 0 521 


(Lindner, M 1912, 33 645 ) 


Sp gr of sat solution at — 

0® 10® 20® 40® 
106091 105472 1 02386 0 95548 
(Bunsen and Schonfeld A 96 2 ) 

Sat S02-fAq has sp gr =10040 (Ber- 
thollet ) 


Sp gr of sat ^Oj + A^qatt® 


t® 

Sp gr 

t 

Sp gr 

t 

Sp gr 

0 

1 0809 

9 

1 0o48 

17 

1 0358 

1 

1 0596 

10 

1 0547 

18 

1 0321 

2 

1 0585 

11 

1 0528 

19 

1 0281 

3 

1 0576 

12 

1 0505 

20 

1 0239 

4 

1 0569 

13 

1 0481 

21 

1 0195 

0 

1 0562 

14 

1 0454 

22 

1 0147 

6 

1 0557 

15 

1 0424 

23 

1 0099 

7 

8 

1 05o2 

1 0549 

16 

1 0392 

24 

0 9991 


Sp gr of S02+Aq 


%S02 

Temp 

Sp gr 

0 99 

15 5® 

1 0051 

2 05 

i{ 

1 0102 

2 87 

(( 

1 0148 

4 04 

tc 

1 0204 

4 99 

l( 

1 0252 

5 89 

tc 

1 0297 

7 01 

cc 

1 0353 

8 08 

cc 

1 0399 

8 68 

cc 

1 0438 

9 80 

cc 

1 0492 

10 75 

it 

1 0541 

11 65 

12 5° 

1 0597 

13 09 

11 0° 

1 0668 


(Giles and Schearer, Jour Soc Ch Inc 4 
303 ) 


Sp gr of S02+Aq 


s^6 

Sp gr 


Sp gr 


Sp 

1 

1 0052 

4 

1 0167 

7 

1 0 

2 

1 0094 

5 

1 0208 

8 

1 0 

3 

1 0134 

6 

1 0242 

9 

1 0 


(Anthon ) 


Sp gr of S02+Aq 


s6 

Sp gr 

si 

Sp gr 


Sp 

1 

1 0042 

5 

1 0210 

8 

1 0 

2 

1 0083 

6 

1 0252 

9 

1 0 

3 

4 

1 0125 

1 0167 

7 

1 0295 

10 

1 0^ 


(Schiff, A 107 312 ) 


(Hager, Adjumenta varia, Leipzig, 1 6 
146) 
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Sp gr of S02+Aq at 15° 


Sp gr 


Sp gr 


Sp gr 



1 

0221 

7 5 



4 6 

1 

0248 

8 0 



^1 

1 

0275 

8 5 

1 0450 

1 0113 

5 5 

1 

0302 

mmt 


1 0141 

6 0 

1 

0328 

9 5 


1 0168 

6 5 

1 

0353 

ISEl 


1 0194 

7 0 

1 

0377 




(Scott, Polyt Centralbl 1873 826 ) 


Solubility of SO2 in H2SO4 of 1 84 sp gr 


t 

« g 2 

0 s g 

Hi 


Sp gr 

of sat 

solution 

Coeflp of 
absorption 
(760 mm. ) 

0 


53 

m 

1 8186 

9 5 

10 

1 8232 


60 

1 8165 

7 0 

20 

1 8225 




5 5 

25 

1 8221 

21 0 

80 

1 8112 

4 5 

30 

40 

1 8216 

1 8205 

Bei!l 

■ 

1 8080 

4 0 


Cone H2SO4 absorbs 0 009 pt by weight 
(58 vols ), and SO2 is more soluble m dilute 
H2S04+Aq, the more H2O there is present 
(Kolb, Dmgl 209 270 ) 


Solubihty m H2SO4 


Sp gr of 

Absorbs SO 
per kg 

Absorbs SO 2 
per litre 

1 841 

0 009 

5 8 

1 839 

0 014 

8 9 

1 540 

0 021 

11 2 

1 407 

0 032 

15 9 

1 227 

0 068 

29 7 

1 020 

0 135 

49 0 


(Dunn, C N 1882, 46 272 Calc by SeideU, 
Solubilities, 1st Ed ) 


Solubihty of SO 2 in H2S04+Aq 


t° 

.og 

c.n.s 

“■sS 

feHri 

Coeff of 
absorption 


Sp gr 
% H 2 SO 4 
solution 

xoiddy 

“1 

6 9 

1 139 

20 

48 67 

15 2 

1 173 

25 

31 82 

6 9 

1 300 

40 

45 38 

16 8 

1 151 

21 

31 56 

8 6 

1 482 

58 

39 91 

14 8 

1 277 

36 

30 41 

9 8 

1 703 

78 

29 03 

15 1 

1 458 

56 

29 87 

5 5 

067 

10 

36 78 

15 6 

1 609 

70 

25 17 

6 6 

1 102 

15 

34 08 

15 0 

1 739 

81 

20 83 


(Kolb, Bull Soc Ind Mullhouse, 1872 224 ) 

Coefficient of absorption for H2SO4 (1 841 
sp gr at 15° and 760 mm ) is 28 14 at 17°, 
and 28 86 at 16° (Dunn, C N 43 121 ) 


(Dunn, C N 1882, 46 272, SeideU, Solu- 
bihties, 1st Ed ) 

Coefficient of absorption m H2SO4 (sp gr 
= 1841)=5 8,(sp gr =1839)-8 9 (Lunge) 


Solubility m salts -f-Aq at 35° 

1= coefficient of absorption of SO2 in the given salt solution at 35° 
lo = coefficient of absorption of SO2 m water at 35° ==22 43 


Salt 


3 normal 

2 0 normal 

2 normal 

1 0 normal 

1 normal 

0 0 normal 

KI 

1 

45 43 

41 87 

38 04 

34 64 

30 25 

26 30 


l-lo 

23 00 

19 44 

15 61 

12 21 

7 82 

3 87 

KBr 

1 

36 14 

34 12 

31 93 

29 64 

27 49 

24 83 


l-lo 

13 71 

11 69 

9 50 

7 21 

5 01 

2 40 

KCl 

1 

30 02 

28 93 

27 94 

26 54 

25 15 

23 74 


l-lo 

7 59 

6 50 

5 31 

4 11 

2 72 

1 31 

KCNS 

1 

42 94 

38 13 

35 06 

32 03 

28 79 

25 63 


l-lo 

18 51 

16 70 

12 62 

9 60 

6 36 

3 20 

NH4NO8 

1 

27 43 

26 66 

25 57 

24 78 

24 23 

23 35 


l-lo 

6 00 

4 23 

3 14 

2 35 


0 92 

KNO3 

1 

27 33 

26 54 

25 72 

24 79 


23 27 


l-lo 

4 90 

4 11 

3 29 

2 36 


0 84 

























SULPHUH OXIDE 


Solubihty in salts -j-Aq at 35° — Continued 
1= coefficient of absorption of SO 2 in the given salt solution at 35° 
lo= coefficient of absorption of SO 2 in water at 35 22 43 

I 3 normal 2 5 normal 2 normal 1 5 normal 1 normal 



24 23 

23 93 

1 80 

1 50 

23 99 

23 71 

1 56 

1 28 


0 norm 


2 91 



J^Cl2 


—6 81 


Solubility in salts H-Aq at 25 

1= coefficient of absorption of SO 2 in the given solution at 25 
lo= coefficient of absorption of SO 2 m water at 25® =32 76 
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Solubility m salts-1-A.q at 25° — Continued 
1=: coefficient of absorption of ^02 in the given solution at 25° 
lo= coefficient of absorption of SO2 in water at 25°= 32 76 


Salt 


3 normal 

2 S-normal 

mgm 



0 5 normal 

NaCl 



31 51 

31 76 

31 96 

32 25 

32 46 



—1 25 

—1 00 

80 

-~0 51 

30 

HCdCh 

1 

26 06 

27 09 

28 16 

29 46 

30 55 

31 66 

l-lo 

—6 70 

—5 67 

—4 60 

— ^3 30 

—2 21 

—1 10 

NH4CNS 

1 

61 46 

57 01 

52 26 

47 26 

42 74 

37 78 

l-lo 

28 70 

24 25 

19 50 

14 50 

9 98 

5 02 

KCNS 

1 

61 26 

55 87 

51 86 

47 02 

42 38 

37 57 

l-lo 

28 50 

23 11 

19 10 

14 26 

9 62 

4 81 

NaCNS 

1 

48 34 

45 86 

43 37 

40 78 

38 24 

35 44 

l-lo 

15 58 

13 10 

10 61 

8 02 

5 48 

2 68 

NH^NOa 

1 

39 14 

38 01 

37 27 

36 28 

35 07 

33 96 

l-lo 

6 38 

5 25 

4 51 



1 20 

KisrOg 

1 

38 52 

37 57 

36 66 

35 77 

34 79 

33 80 

l-lo 

5 76 

4 81 

3 90 

3 01 

2 03 

1 04 

3^(NHa)2SO* 

1 

35 96 

35 47 

34 95 

34 34 

33 82 

33 35 

l-lo 

3 20 

2 71 

2 19 

1 58 

1 06 

0 59 

HKaSOa 

1 





33 61 

33 20 

l-lo 





0 85 

0 48 

HNaS04 

1 

28 44 

28 66 

29 51 

30 45 

31 14 

31 96 

l-lo 

--4 32 

-A 10 

—3 25 

—2 31 

—1 62 

—0 80 

HCdS04 

1 

23 76 

25 14 

26 58 

28 24 

29 71 

31 11 

l-lo 

—9 00 

—7 62 

—6 18 

~4 52 

—3 05 

—1 85 


(Fox, Z phys Ch 1902, 41 462 ) 


Sol in Cb+Aq Sol in Br Solidification curves determined (\an der Goot, Z phys 
Ch 1913, 84 419 ) 
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SULPHUR OXIDE AMMONIA 


Solubility of SO m alcohol 1 vol alcohol at 
t® and 760 mm dissolves \ vols SO2 gas 
at 0® and 760 mm 



\ 


'V 

t® 

V 

0 

328 62 

9 

201 33 

17 

130 61 

1 

311 98 

10 

190 31 

18 

124 58 

2 

295 97 

11 

179 91 

19 

119 17 

3 

280 58 

12 

170 13 

20 

114 48 

4 

265 81 

13 

160 98 

21 

110 22 

5 

251 67 

14 

152 45 

22 

106 68 

6 

238 16 

15 

144 55 

23 

103 77 

7 

8 

225 26 
212 98 

16 

137 27 

24 

101 47 


(Bunsen’s Gasometry ) 


100 pts absolute methyl alcohol dissolve 
247 pts SO4 at 0® and 760 mm , 47 pts at 26® 
and 760 mm , 100 pts absolute ethyl alcohol 
dissolve 115 pts SO2 at 0® and 760 mm , 32 3 
pts at 26® and 760 mm (de Bruyn, Z phys 
Ch 10 783) 

Sol m ether 

Absorbed by oil of turpentme 
Rapidly absorbed by anhydrous aldehyde m 
the cold, 11 pts ald^yde absorbmg 19 pts 
SO2 

Absorption coefficient of aldehyde for SO2 
IS 1 4 times greater than that of mcohol, and 
7 times greater than that of H2O (Geuther 
and Gartmell, Proc Roy Soc 10 111 ) 

1 pt camphor dissolves 0 880 pt by weight 
( =308 vols ) SO2 at 0® and 725 mm , 1 pt 
facial HC2H3O2 dissolves 0 961 pt by weight 
(=318 vols ) SO at 0® and 725 mm , 1 pt 
formic acid dissolves 0821 pt by weight 
( = 351 vols) SO2 at 0® and 725 mm ,1 pt 
acetone dissolves 2 07 pts by weight (=589 
vols ) SO at 0® and 725 mm , 1 pt sulphuryl 
chlonde dissolves 0 323 pt by weight ( = 187 
\ols) SO2 at 0® and 725 mm (Schulze, 
J pr (2) 24 168 ) 

Solubihty of SO2 in CHCI3 
C = g SO mice of the solution 
P = Pressure in min Hg 


t 

c 

P 

7x10^ 

0 

0 000701 

2 7 

2 6 


0 001700 

5 6 

3 14 


0 000082 

22 0 

3 17 


0 03097 

90 2 

3 43 


0 08217 

219 6 

3 74 

2i 

0 000600 

5 7 

1 17 


0 001712 

12 9 

1 37 

* 

0 000725 

48 0 

i 1 40 


0 029o4 

208 2 

1 1 47 

1 0 07839 

488 8 

1 60 


(Lindner, M 1912, 33 645 ) 


Distribution of SO2 between H2O and C ni 
at 20° 

Ci=g SO2 per 1 of H2O solution 
C2=g SO 2 per 1 of CHCI3 solution 


738 
753 
326 
346 
628 
039 
058 
686 
735 
226 
269 

5 372 

6 588 
31 92 
33 26 


1 

1 

2 

2 

2 

3 

3 

3 

3 

4 

5 


123 
122 
704 
703 
897 
395 
385 
063 
062 

3 626 

4 798 
4 813 
6 183 

33 84 
37 25 


1 

1 

1 

1 

1 

2 

2 

3 

3 


Ci/Ca 


55 

56 

37 

38 
38 
27 


1 28 


20 

22 

17 

10 

12 


1 07 
0 94 
0 89 


(McCrae, Z anorg 1903, 36 12 ) 

Distribution of SO2 between HCl+Ac 
CHCI3 at 20° 

ci=g SO2 per 1 of HCl+Aq solution 
C2=g SQ2 per 1 of CHCI3 solution 
HCl = normahty of HCl+Aq used 


md 


HCl 

Cl 

C 



1 86 

1 46 

0 05-N ■ 


3 076 

4 277 

2 830 

4 07 



5 340 

5 42 



1 25 

1 41 



1 324 

1 416 

0 1 -N 


2 78 

3 08 



3 86 

4 08 



5 161 

5 715 



1 268 

1 509 

0 2 -N - 


1 914 

2 464 

2 274 

1 040 



3 967 

4 898 

1 

0 

1 202 

1 894 

1 014 

2 261 


0 6 
0 8 
0 3 
0 0 
0 4 
0 0 
0 4 
0 4 
0 1 


vith 

23 


(McCrae, Z anorg 1903, 36 14 ) 

Sulphur d^ox^de ammoma, SO2, NHs 
Very hydroscopic Easily sol m H2C 
decomp (Schumann, Z anorg 190( 

49 ) 

SO2, 2NH8 Somewhat hydroscopu 
Sol m H2O with evolution of NHs ( hu 
mann, Z anorg 1900, 23 50 ) 

5SO2, 4NH8 Very deliquescent 
Very sol m H2O (Divers and 0 wa, 
Chem Soc 1901, 79 1103 ) 

Sulphur ^noxide, SOs 
jWies on air Miscible with H2O, vith 
evolution of much heat Sol m H2SO4 De- 
comp by alcohol and ether 
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Exists in two modifications, one of which is 
liquid and miscible with H 2 SO 4 , while the 
sohd form is only slowly sol therem 
Miscible with CS 2 at 30®, but at 15® CS 2 
dissolves only Vs pt SOs, and SOs, Vs pt 
CS 2 (Schultz-S^ack, Pogg 139 480 ) 
There is only one modification, the liqmd, 
which absorbs H 2 O and becomes sohd (Rebs, 
A 246 356 ) 

Miscible with hquid SO 2 (Schultz- 
SeUack) 

See also Sulphunc acid 


Sulphur heptoxidef S2O7 
Fumes on air Slowly decomp at 0®, m- 
stantaneously on warmmg Sol m cone 
H2SO4 (Berthelot, J pr (2) 17 48 ) 

Forms compound S2O7, 2 H 2 O 2 
Formula is SO^ accordmg to Traube (B 
24 . 1764), and S2O7 is SO8+SO4 
See also Marshall (Chem Soc 69 771) 
Traube (B 26 148) demes the existence of 
SO4 


Sulphur oxybromide, SOBr 2 
See Thionyl bromide 


Sulphur oicychlonde, SOCI2 
See Thionyl chlonde 
SO CI2 See Sulphuryl chloride 
S 2 O 6 CI 2 See P 2 /roSulphuryl chlonde 
EfeOsCl See Sulphuryl hydroxyl chlonde 
S2OCI4 Decomp by H2O and alcohol 
(Ogier, C R 94 446 ) 

Mixture of about 17SC12+2SOC1 and 
5 SO 2 CI 2 (Knoll, B 1898, 31 2183 ) 


Sulphur oxyieirachloride, S 2 O 8 CI 4 
Violently decomp by H 2 O, dil acids, or 
alcohol (Millon, A ch (3) 29 327 ) 

Sol m warm S 2 CI 2 (Carius, A 106 295 ) 
Decomp violently with CS 2 


Sulphur oxyfluonde, SO 2 F 2 
See Sulphiuyl fluonde 
SOF2 See Thionyl fluonde 


Sulphur d^phosphlde, P2S 
See Phosphorus monosulphide 

Sulphur ^eimphosphide, P4S 
See Phosphorus sem^sulphlde 

Sulphuretted hydrogen, H 2 S 
See Hydrogen sulphide 

Sulphuric acid, H2SO4 
Miscible with H 2 O m all proportions 


Sp gr of H 2‘^0 4-Aq 

Baume 

Sp gr 

% 

Baume 

Sp gr 

% 

degrees 

H &O 4 

degrees 

H 2 SO 4 

66 

1 842 

100 

66 

1 844 

100 

60 

1 72o 

84 22 

60 

1 717 

82 34 

5o 

1 618 

74 32 

o5 

1 618 

74 32 

oO 

1 524 

66 4o 

o4 

1 603 

72 70 

4o 

1 466 

oS 02 

o3 

1 586 

71 17 

40 

1 37o 

oO 41 

o2 

1 566 

69 30 

3o 

1 31o 

43 21 

51 

1 SoO 

68 03 

30 

1 260 

36 o2 

50 

1 532 

66 45 

25 

1 210 

30 12 

49 

1 515 

64 37 

20 

1 162 

24 01 

48 

1 500 

62 80 

15 

1 114 

17 39 

47 

1 482 

61 32 

10 

1 076 

11 73 

46 

1 466 

59 80 

5 

1 023 

6 60 

45 

1 454 

58 02 

1 (Vauqteliii A 

ch 

1 (Darcet A 

ch 


76 260) 


1 (2) 1 198 ) 


S] 

p gr of H S04 + Aq 



Sp gr 

Sp gr 

% 

Sp gr 

Sp gi 


at 15® 

at 2 o® 

H SO 4 

at lo® 

at 25° 

0 

0 9986 

0 995o 

50 

1 3So6 

1 3780 

2 0 


1 Olio 

00 

1 4347 


5 

1 0284 

1 0272 

60 

1 4860 

1 4767 

10 

1 06o9 

1 0604 

60 

1 5402 


15 

1 0998 


70 

1 5946 

1 5863 

20 

1 1378 

1 3311 

7o 

1 6o34 


25 

1 1767 


80 

1 7092 

1 6996 

30 

1 2154 

1 2078 

80 

1 7602 


3o 

1 2o62 


90 

1 8 O 0 O 

1 7940 

40 

1 2976 

1 2SS8 

9o 

1 8318 


45 

1 3409 


100 

1 8406 

1 8286 



(Dele enne 1823 ) 



Sp 

gr at lo d 6 ® and b pt of H^S04H-Aq 

Sp gr 

% SO 3 

B pt 

Sp gr 

%S03 

B pt 

1 SoO 

81 

326 

1 769 

67 

217® 

1 849 

80 

318 

1 7o7 

66 

210 

1 848 

~9 

310 

1 744 

60 

2 O 0 

1 847 

78 

301 

1 730 

64 

200 

1 84o 

77 

293 

1 71o 

63 

19o 

1 842 

7b 

280 

1 b99 

62 

190 

1 83h 

7o 

277 

1 084 

61 

186 

1 833 

74 

2 bS 

1 670 

60 

182 

1 827 

"3 

2 b 0 

1 boO 

08 6 

177 

1 819 

72 

2>3 

1 o 20 

oO 

143 

1 810 

71 

24 0 

1 408 

40 

127 

1 801 

70 

2 3s 

1 300 

30 

llo 

1 791 

09 

230 

1 200 

20 

107 

1 780 

6S 

224 

1 100 

10 

103 


(Halt in N 

Mst 2 210 ) 



'^p gr of H 

+ Aq ut lo 


Sp gr 

b()3 

H 8 O 4 

8 p gr 

SO 3 

H§’04 

1 848o 

81 o4 

100 

1 o97o 

o7 08 

70 

1 8400 

79 90 

98 

1 5760 

OO 4-) 

68 

1 8410 

78 28 

96 

1 oo03 

o3 82 

66 

1 8330 

76 bo 

94 

1 o280 

o 2 18 

64 

1 8233 

7o 02 

92 

1 d066 

oO OO 

62 

1 8 II 0 

73 39 

90 

1 4860 

48 92 

60 

1 7962 

71 75 

88 

1 4660 

47 29 

08 

1 7774 

70 12 

88 

1 4460 

4o 66 

06 

1 7o70 

68 49 

84 

1 426o 

44 03 

o4 

1 7360 

66 86 

82 

1 4073 

42 40 

o 2 

1 7120 

65 23 

SO 

1 3884 

40 77 

oO 

1 6870 

63 60 

78 

1 3697 

39 14 

48 

1 6630 

61 97 

7b 

1 3530 

37 ol 

46 

1 6415 

60 34 

74 

1 3340 

3o 88 

44 

1 6204 

58 71 

72 

1 3165 

34 25 

42 
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Sp gr 

of 

HiiS( 

34+Aq 

at 

15°, 

H2O at 

. 0 

m 

% 

H2SO4 

sp gr 

% 

H SO4 

Sp 

' gr 


Sp gr 

1 

1 

006 

35 

1 

264 

68 

1 

592 

2 

1 

012 

36 

1 

272 

69 

1 

604 

3 

1 

018 

37 

1 

281 

70 

1 

615 

4 

1 

025 

38 

1 

290 

71 

1 

626 

5 

1 

032 

39 

1 

298 

72 

1 

638 

6 

1 

039 

40 

1 

307 

73 

ll 

650 

7 

1 

046 

41 

1 

316 

74 

ll 

662 

8 

1 

053 

42 

1 

324 

75 

1 

674 

9 

1 

061 

43 

1 

333 

76 

4 

684 

10 

1 

069 

44 

1 

342 

77 

1 

697 

11 

1 

076 

45 

1 

352 

78 

1 

710 

12 

1 

084 

46 

1 

361 

79 

1 

721 

13 

1 

091 

47 

1 

370 

80 

1 

732 

14 

1 

099 

48 

1 

379 

81 

1 

743 

15 

1 

106 

49 

1 

389 

82 

1 

753 

16 

1 

114 

50 

1 

399 

83 

1 

763 

17 

1 

122 

51 

1 

409 

84 

1 

773 

18 

1 

129 

52 

1 

418 

85 

1 

783 

19 

1 

137 

53 

1 

428 

86 

1 

792 

20 

1 

145 

54 

1 

438 

87 

1 

800 

21 

1 

153 

55 

1 

448 

88 

1 

807 

22 

1 

161 

56 

1 

459 

89 

1 

814 

23 

1 

168 

57 

1 

469 

90 

1 

820 

24 

1 

176 

58 

1 

480 

91 

1 

825 

25 

1 

184 

59 

1 

491 

92 

1 

8294 

26 

1 

191 

60 

1 

501 

93 

1 

8339 

27 

1 

199 

61 

1 

512 

94 

1 

8372 

28 

1 

207 

62 

1 

523 

95 

1 

8390 

29 

1 

215 

63 

1 

535 

96 

1 

8406 

30 

1 

223 

64 

1 

546 

97 

1 

8410 

31 

1 

231 

65 

1 

558 

98 

1 

8412 

32 

1 

239 

66 

1 

569 

99 

1 

8403 

33 

1 

247 

67 

1 

580 

100 

1 

8384 

34 

1 

256 








(From 1-91 % according to Kolb, calcu- 
lated by Gerlach, from 92-100% according to 
Lunge and Nael, calculated by Gerlach, Z 
anal 27 116 ) 


Sp gi of H 2 S ()4 at 15° compired with H O 
it 4° ind 0 nun piesbUie 


6p gr 

bOd 

Hi 


Sp fcr 


11 ' 

r 

1 

000 

0 

07 

0 

09 

1 075 

8 

90 

10 

90 

1 

005 

0 

()S 

0 

80 

1 080 

9 

47 

11 

60 

1 

010 

1 

28 

1 

57 

1 085 

10 

04 

12 

iO 

1 

015 

1 

88 

2 

30 

1 090 

10 

60 

12 

99 

1 

020 

2 

47 

3 

03 

1 095 

11 

16 

13 

67 

1 

025 

3 

07 


76 

1 100 

11 

71 

14 

35 

1 

030 

1 

67 

4 

49 

1 105 

12 

27 

15 

07 

1 

035 

4 

27 

5 

21 

1 110 

12 

82 

15 

71 

1 

040 

4 

87 

5 

96 

1 115 

13 

36 

16 

36 

1 

045 

5 

45 

6 

67 

1 120 

11 

89 

17 

01 

1 

050 

6 

02 

7 

37 

1 125 

14 

42 

17 

66 

1 

055 

6 

59 

8 

07 

1 130 

14 

95 

18 

31 

1 

060 

7 

16 

8 

77 

1 135 

15 

48 

18 

96 

1 

065 

7 

73 

9 

47 

1 140 

16 

01 

19 

61 

1 

070 

8 

32 

10 

19 

1 145 

i 

54 

20 

26 


Sp gr of H0SO4 etc — Continued 


Sp gr 

S^3 

h5o4 

Sp gr 


hIo* 

1 

150 

17 

07 

20 

91 

1 

455 

45 

31 

55 

50 

1 

155 

17 

59 

21 

55 

1 

460 

45 

69 

55 

97 

1 

160 

18 

11 

22 

19 

1 

465 

46 

07 

56 

43 

1 

165 

18 

64 

22 

83 

1 

470 

46 

45 

56 

90 

1 

170 

19 

06 

23 

47 

1 

475 

46 

83 

57 

37 

1 

175 

19 

69 

24 

12 

1 

480 

47 

21 

57 

83 

1 

180 

20 

21 

24 

76 

1 

485 

47 

57 

58 

28 

1 

185 

20 

73 

25 

40 

1 

490 

47 

95 

58 

74 

1 

190 

21 

26 

26 

04 

1 

495 

48 

34 

59 

22 

1 

195 

21 

78 

26 

68 

1 

500 

48 

73 

59 

70 

1 

200 

22 

30 

27 

32 

1 

605 1 

49 

12 

60 

18 

1 

205 

22 

82 

27 

95 

1 

510 

49 

51 

60 

65 

1 

210 

23 

33 

28 

58 

1 

515 

49 

89 

61 

12 

1 

215 

23 

84 

29 

21 

1 

620 

50 

28 

61 

59 

1 

220 

24 

36 

29 

84 

1 

525 

50 

66 

62 

06 

1 

225 

24 

88 

30 

48 

1 

630 

51 

04 

62 

53 

1 

230 

25 

39 ! 

31 

11 

1 

636 

51 

43 

63 

00 

1 

235 

25 

88 

31 

70 

1 

540 

51 

78 

63 

43 

1 

240 

26 

35 

32 

28 

1 

545 

52 

12 

63 

85 

1 

245 

26 

83 

32 

86 

1 

550 

52 

46 

64 

26 

1 

250 

27 

29 

33 

40 

1 

555 

52 

79 

64 

67 

1 

255 

27 

76 

34 

00 

1 

560 

53 

12 

65 

08 

1 

260 

28 

22 

34 

57 

1 

565 

53 

46 

65 

49 

1 

265 

28 

69 

35 

14 

1 

570 

53 

80 

65 

90 

1 

270 

29 

15 

35 

71 

1 

575 

54 

13 

66 

30 

1 

275 

29 

62 

36 

29 

1 

580 

54 

46 

66 

71 

1 

280 

30 

10 

36 

87 

1 

585 

54 

80 

67 

13 

1 

285 

30 

57 

31 

45 

1 

590 

55 

18 

67 

59 

1 

290 

31 

04 

38 

03 

1 

595 

55 

55 

68 

05 

1 

295 

31 

52 

38 

61 

1 

600 

55 

93 

68 

51 

1 

300 

31 

99 

39 

19 

1 

605 

56 

30 

68 

97 

1 

305 

32 

46 

39 

77 

1 

610 

5b 

68 

69 

43 

1 

310 

32 

94 

40 

35 

1 

615 

o7 

05 

69 

89 

1 

315 

33 

41 

40 

93 

1 

620 

57 

40 

70 

32 

1 

320 

33 

88 

41 

50 

1 

625 

57 

75 

70 

74 

1 

325 

34 

35 

42 

08 

1 

630 

58 

09 

71 

16 

1 

330 

34 

80 

42 

66 

1 

635 

08 

43 

71 

57 

1 

335 

35 

27 

41 

20 

1 

640 

58 

74 

71 

99 

1 

140 

35 

71 

41 

74 

1 

645 

59 

10 

72 

40 

1 

i4o 

36 

14 

44 

28 

1 

6o0 

59 

45 

72 

88 

1 

350 

36 

58 

41 

S2 

1 

60 5 

59 

7S 

73 

23 

1 

61 ) 

37 

02 

45 

3o 

1 

660 

60 

11 

73 

64 

1 

360 

37 

4 ) 

4 1 

SS 

1 

665 

60 

4() 

74 

07 

1 

36 1 

37 

89 

46 

41 

1 

670 

60 

82 

74 

51 

1 

170 

IS 

^2 

46 

94 

1 

675 

61 

20 

7-t 

97 

1 

375 

3S 

7 ) 

47 

47 

1 

6S0 

61 

)7 

75 

42 

1 

iSO 

19 

IS 

4S 

09 

1 

6*^5 

61 

93 

7i 

Sb 

1 

IS 5 

19 

62 

48 

5:> 

1 

690 

62 

29 

7 b 

30 

1 

190 

40 

05 

49 

06 

1 

69o 

62 

64 

7 b 

73 

1 

395 

49 

48 

49 

o9 

1 

700 

63 

00 

77 

17 

1 

400 

40 

91 

oO 

11 

1 

705 

63 

35 

77 

60 

1 

405 

41 

31 

oO 

63 

1 

710 

63 

70 

78 

04 

1 

410 

41 

76 

ol 

15 

1 

715 

64 

07 

78 

48 

1 

415 

42 

17 

51 

66 

1 

720 

64 

43 

78 

92 

1 

420 

42 

o7 

52 

15 

1 

72o 

64 

78 

79 

36 

1 

425 

42 

96 

52 

63 

1 

7 0 

6") 

14 

79 

80 

1 

430 

43 

36 

53 

11 

1 

735 

65 

50 

80 

24 

1 

435 

41 

75 

53 

59 

1 

740 

65 

86 

80 

68 

1 

440 

44 

14 

54 

07 

1 

745 

66 

22 

81 

12 

1 

445 

44 

53 

54 

55 

1 

750 

66 

58 

81 

56 

1 

4o0 

44 

92 

55 

03 

1 

755 

66 

94 

82 

00 
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Sp gr of H 2 SO 4 , etc —Continued 


bp «r 


*7 

H sOi 

Sp gr 

g 

& 

% 

H&04 

1 

760 

67 

30 

83 

44 

1 

829 

75 

03 

91 

90 

1 

7b5 

67 

b*) 

82 

88 

1 

830 

75 

19 

92 

10 

1 

770 

68 

02 

83 

32 

1 

831 

75 

35 

92 

30 

1 

775 

68 

49 

83 

90 

1 

832 

75 

53 

92 

52 

1 

7S0 

68 

98 

84 

50 

1 

833 

75 

72 

92 

75 

1 

785 

69 

74 

85 

10 

1 

834 

75 

96 

93 

05 

1 

790 

69 

96 

85 

70 

1 

835 

76 

27 

93 

43 

1 

795 

70 

45 

86 

30 

1 

836 

76 

57 

93 

80 

1 

800 

70 

94 

86 

90 

1 

837 

76 

90 

94 

20 

1 

805 

71 

50 

S7 

60 

1 

838 

77 

23 

94 

60 

1 

810 

72 

08 

88 

30 

1 

839 

77 

55 

95 

00 

1 

815 

72 

69 

89 

05 

1 

840 

78 

04 

95 

60 

1 

820 

73 

51 

90 

05 

1 

8405 

78 

33 

95 

95 

1 

821 

73 

63 

90 

20 

1 

8415 

79 

19 

97 

00 

1 

822 

73 

SO 

90 

40 

1 

8410 

79 

76 

97 

70 

1 

823 ! 

73 

96 

90 

60 

1 

8415 

80 

16 

98 

20 

1 

824 

74 

12 

90 

SO 

1 

8400 

80 

57 

98 

70 

1 

825 

74 

29 

91 

00 

1 

8400 

80 

98 

99 

20 

1 

826 

74 

49 

91 

25 

1 

8395 

81 

IS 

99 

45 

1 

827 

74 

69 

91 

50 

1 

8390 

81 

39 

99 

70 

1 

828 

74 

86 

91 

70 

1 

8385 

81 

59 

99 

95 


(Lunge and Isler, Zeit ange'^v Ch 9 129 ) 


Sp gr of cone H S 04 +A.q at 15® 


<^c H SO4 

Sp gr 

^0 H SO4 

Sp gr 


11 8384 


1 8417 

99 98 

fl 8385 

98 98 

1 8418 

99 9 b 

1 8386 

98 94 

1 8419 

99 94 

1 8387 

98 84 


99 92 

11 8388 

98 84 

1 8421 

99 90 

1 8389 

98 78 

1 8422 

99 SS 

1 8390 

98 71 

1 8423 

99 86 

1 8391 

98 63 

1 8424 

99 84 

1 8392 

98 06 

1 8425 

99 bi 

1 8393 

98 48 

1 842o 

99 7t. 

1 8394 

98 40 

1 8427 

99 7b 

1 8395 

98 32 

1 8428 

99 73 

1 8396 

98 22 

1 8429 

99 70 

1 8397 


1 8430 

99 ()7 

1 So98 

97 85 

1 8431 

9M b4 

1 Sd99 

97 ^0 

1 8432 

bb ()1 

1 8400 

97 10 

1 8431 

b ) )S 

1 8401 

9b 93 

1 S430 

bb >) 

1 S402 

96 7 () 

1 8429 

9b )> 

1 S40o 

9 ) bo 

1 8428 

99 49 

1 8404 

9b 55 

1 8427 

9b 4b 

1 S405 

9b 46 

1 8426 

9b 4 3 

1 S40b 

96 39 

1 8425 

9b 40 

1 8407 

96 31 

1 8424 

bb 37 

1 8408 

9b 24 

1 8423 

99 o 3 

1 8409 

96 16 

1 8422 

bb 29 

1 8410 


1 8421 

99 2) 

1 8411 

9b 02 


99 22 

1 8412 

95 95 

1 8419 

99 19 

1 8413 

95 88 

! 1 8418 

99 lb 

1 8414 

95 81 

1 8417 

99 11 

1 8415 

95 74 

1 8416 

99 06 

1 8416 

95 67 

1 8415 


Sp gr of cone H2SO4, etc — Contiri 


% H^04 

Sp gr 

% H^04 

Sp g 

95 

61 

1 8414 

93 32 

1 83 

95 

55 

1 8413 

93 29 

1 83 

95 

mSM 

1 8412 

93 26 

1 83 

95 

45 

1 8411 

93 23 

1 83 

95 

40 

1 8410 

93 20 

1 83 

95 

35 

1 8409 

93 17 

1 83 

95 

mm 

1 8408 

93 14 

1 83 

95 

25 

1 8407 

93 12 

1 83 

95 

21 

1 8406 

93 09 

1 83 

95 

16 

1 8405 

93 06 

1 83 

95 

12 

1 8404 

93 00 

1 83 

95 


1 8403 

92 98 

1 83 

95 

04 

1 8402 

92 95 

1 83 

95 

mM 

1 8101 

92 93 

1 83 

94 

96 

1 8400 

92 90 

1 83 

94 

92 

1 8399 

92 87 

1 83 

94 

88 

1 8398 

92 84 

1 83 

94 

84 

1 8397 

92 82 

1 83 

94 

81 

1 8396 

92 79 

1 83 

94 

77 

1 8395 

92 77 

1 83 

94 

73 

1 8394 

92 73 

1 83 

94 

69 

1 8393 

92 71 

1 83 

94 

65 

1 8392 

92 69 

1 83 

94 

61 

1 8391 

92 66 

1 83 

94 

57 

1 8390 

92 63 

1 83 

94 

53 

1 8389 

92 61 

1 83 

94 

49 

1 8388 

92 59 

1 83 

94 

46 

1 8387 

92 56 

1 83 

94 

42 

1 8386 

92 54 

1 83 

94 

38 

1 8385 

92 52 

1 83 

94 

34 

1 8384 

92 49 

1 83 

94 

31 

1 8383 

92 46 

1 83 

94 

27 

1 8382 

92 44 

1 83 

94 

24 

1 8381 

92 41 

1 83 

94 

20 

1 8380 

92 19 

1 83 

94 

17 

1 8379 

92 :.7 

1 83 

94 

13 

1 8378 

92 34 

1 81 

94 


1 8377 

92 12 

1 SI 

94 


1 8376 

92 29 

1 83 

94 

03 

1 S375 

92 27 

1 81 

94 

00 

1 8174 

92 24 

1 81 

93 

97 

1 817:. 

92 22 

1 S > 

93 

93 

1 8172 

92 19 

1 Sl( 

93 

90 

1 8171 

92 17 

1 Sll 

93 

87 

1 8370 

92 15 

1 831 

93 

83 

1 8169 

92 12 

1 Sl( 

93 

80 

1 8368 

92 10 

1 Sl< 

93 

77 

1 8367 

92 07 

1 Sll 

93 

74 

1 836() 

92 0) 

1 811 

93 

71 

1 8365 

92 02 

1 831 

93 

68 

1 8164 

92 00 

1 811 

93 

65 

1 8363 

91 98 

1 811 

93 

62 

1 8162 

91 95 

1 82< 

93 

59 

1 8361 

91 91 

1 82< 

93 

56 

1 8360 

91 91 

1 82< 

93 

53 

1 8359 

91 88 

1 82< 

93 

50 

1 8358 

91 86 

1 82< 

93 

47 

1 8357 

91 84 

1 82< 

93 

44 

1 8356 

91 81 

1 82< 

93 

41 

1 8355 

91 78 

1 82< 

93 

38 

1 8354 

91 76 

1 82< 

93 

35 

1 8353 

91 74 

1 82< 


d 
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Sp gr of cone H 2 SO 4 , etc — CoM%nued 


%HSO. ] 

Sp gr 

% H 2 SO 4 

Sp gr 

91 72 

1 8298 

90 78 

1 8244 

91 70 

1 8288 

90 76 

1 8243 

91 68 

1 8287 

90 74 

1 8242 

91 65 

1 8286 

90 72 

1 8241 

91 63 

1 8285 

90 70 

1 8240 

91 61 

1 8284 

90 68 

1 8239 

91 59 

1 8283 

90 66 

1 8238 

91 66 

1 8282 

90 64 

1 8237 

91 64 

1 8281 

90 62 

1 8236 

91 52 

1 8280 

90 60 

1 8235 

91 50 

1 8279 

90 59 

1 8234 

91 47 

1 8278 ! 

90 57 

1 8233 

91 45 

1 8277 

90 55 

1 8232 

91 43 

1 8276 

90 53 

1 8231 

91 41 

1 8275 

90 51 

1 8230 

91 39 

1 8274 

90 49 

1 8229 

91 37 

1 8273 

90 47 

1 8228 

91 36 

1 8272 

90 46 

1 8227 

91 32 

1 8271 

90 44 

1 8226 

91 30 

1 8270 

90 42 

1 8225 

91 28 

1 8269 

90 40 

1 8224 

91 26 

1 8268 

90 38 

1 8223 

91 24 

1 8267 

90 37 

1 8222 

91 22 

1 8266 

90 35 

1 8221 

91 20 

1 8265 

90 33 

1 8220 

91 18 

1 8264 

90 31 

1 8219 

91 16 

1 8263 

90 29 

1 8218 

91 14 

1 8262 

90 28 

1 8217 

91 12 

1 8261 

90 26 

1 8216 

91 10 

1 8260 

90 24 

1 8215 

91 08 

1 8259 

90 23 

1 8214 

91 06 

1 8258 

90 20 

1 8213 

91 04 

1 8257 

90 18 

1 8212 

91 02 

1 8256 

90 17 

1 8211 

91 00 

1 8255 

90 15 

1 8210 

90 98 

1 8254 

90 13 

1 8209 

90 96 

1 8253 

90 11 

1 8208 

90 94 

1 8252 

90 10 

1 8207 

90 92 

1 8251 

90 08 

1 8206 

90 90 

1 8250 

90 06 

1 8205 

90 88 

1 8249 

90 04 

1 8204 

90 86 

1 8248 

90 02 

1 8203 

90 84 

1 8247 

90 01 

1 8202 

90 82 

1 8246 

89 99 

1 8201 

90 80 

1 8215 

89 97 

1 8200 


(Richmond [c ilcuUtod from Pickering, Chem 
Soc 67 ()4] Jour Six Ch Ind 9 479 ) 


Sp gr of cone H 2 S 04 +Aq at 15° 


% HSO 4 

Sp gr 

% HSO 4 

Sp gr 

90 

1 8185 

96 

1 8406 

*90 20 

1 8195 

97 

1 8410 

91 

1 8241 

*97 70 

1 8413 

*91 48 

1 8271 

98 

1 8412 

92 

1 8294 

*98 39 

1 8406 

*92 S3 

1 8334 

*98 66 

1 8409 

93 

1 8339 

99 

1 8403 

94 

1 8372 

*99 47 

1 8395 

♦94 84 

1 8387 

100 

1 8384 

95 

*95 97 

1 8390 

1 8406 

*100 35 

1 8411 


*Determmed by experiment 
(Lunge and Naef, Dmgl 248 91 ) 


Sp gr of H 2 S 04 +Aq at room temp con- 
tammg 

7 875 15 503 23 429% H 2 SO 4 

1 0651 1 1305 1 2003 

(Wagner, W Ann 1883, 18 265) 


Sp gr of H 2 S 04 +Aq at 25° 


Concentration of H SOi+Aq 


Sp gr 


1 — ^normal 


u— 
u — 


1 0303 
1 0154 
1 0074 
1 0035 


(Wagner, Z phys Ch 1890, 6 40 ) 


Sp gr of dll H 2 S 04 + 4 .q 


G equivalents 

H SO4 pel liter 

t® 

Sp gr t /t® 

0 005049 

17 34o 

1 000208? 

0 01009 

17 360 

1 0004020 

0 01512 

17 ^82 

1 OOO 0 S 79 

0 02014 

17 39S 

1 000769 

0 03014 

17 419 

1 001125 

0 00252b 

18 0B9 

1 0001 O60 

0 0050^0 

18 040 

1 0002084 

0 01006 

IS 040 

1 0004009 

0 02005 

18 040 

1 000766S 

0 03001 

18 039 

1 0011205 

0 049S0 

18 040 

1 0018096 

0 09S64 

IS 048 

1 003460 

0 146560 

IS 070 

1 OO 0 O 45 

0 193)4 

IS 0/0 

1 00G:)^0 

0 28942 

18 032 

1 009()86 

0 4741)6 

IS 055 

1 015616 

0 4980 

17 73 

1 01634 

4 980 

17 95 

1 lo234 

0 005176 

12 997 

1 0002106 

0 01035 

13 020 

1 000411 

0 01551 

13 005 

1 000603 

0 12648 

13 031 

1 00443^ 

0 25151 

13 on 

1 008565 

0 37672 

13 007 

1 012639 

0 50503 

12 998 

1 016758 


(Kohlrausch, W Ann 1894, 63 28 ) 
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Sp gr of H2S04H-Aq at IS'/IS® in air — 
Continued 

Sp gr~ % H304 Sp gr % HsSOi Sp gr % H SO4 

7 0S4 12 11 1 146 20 25 1 206 27 95 

1 085 12 24 1 146 20 38 1 207 28 08 

1 086 12 38 1 147 20 61 1 208 28 20 

1 087 12 52 1 148 20 64 1 209 28 32 

1 088 12 66 1 149 20 77 1 210 28 46 

1 089 12 79 1 150 20 90 1 211 28 57 

1 090 12 93 1 161 21 03 1 212 28 69 

1 091 13 07 1 152 21 16 1 213 28 82 

1 092 13 20 1 153 21 28 1 214 28 94 

1 093 13 34 1 154 21 41 1 215 29 06 

1 094 13 48 1 155 21 54 1 216 29 18 

1 095 13 61 1 166 21 67 1 217 29 31 

1 096 13 76 1 157 21 80 1 218 29 43 

1 097 13 89 1 168 21 93 1 219 29 65 

1 098 14 02 1 169 22 06 1 220 29 69 

1 099 14 16 1 160 22 18 1 221 29 80 

1 100 14 29 1 161 22 31 1 222 29 92 

1 101 14 43 1 162 22 44 1 223 30 04 

1 102 14 66 1 163 22 66 1 224 30 17 

1 103 14 70 1 164 22 69 1 225 30 29 

1 104 14 83 1 165 22 82 1 226 30 41 

1 105 14 97 1 166 22 94 1 227 30 53 

1 106 15 10 1 167 23 07 1 228 30 65 

1 107 15 24 1 168 23 20 1 229 30 78 

1 108 15 37 1 169 23 32 1 230 30 90 

1 109 15 51 1 170 23 45 1 231 31 02 

1 110 15 64 1 171 23 57 1 232 31 14 

1 111 15 78 1 172 23 71 1 233 31 26 

1 112 15 91 1 173 23 83 1 234 31 38 

1 113 16 05 1 174 23 9b 1 235 31 60 

1 114 16 18 1 176 24 08 1 236 31 62 

1 116 16 31 1 176 24 21 1 237 31 75 

1 116 16 45 1 177 24 34 1 238 31 87 

1 117 16 58 1 178 24 46 1 239 31 99 

1 118 16 71 1 179 24 59 1 240 32 11 

1 119 16 84 1 180 24 71 1 241 12 23 

1 120 16 98 1 181 24 84 1 242 32 35 

1 121 17 11 1 182 24 97 1 243 32 47 

1 122 17 24 1 183 25 09 1 244 32 59 

1 123 17 37 1 184 25 22 245 12 71 

1 124 17 61 1 185 25 34 1 246 32 81 

1 125 17 64 1 186 25 47 1 247 32 95 

1 126 17 77 1 187 25 59 1 248 33 07 

1 127 17 90 1 188 25 72 1 219 33 19 

1 128 18 03 1 189 25 84 1 250 33 31 

1 129 18 If) 1 190 25 97 1 251 33 43 

1 130 18 30 1 191 26 09 1 252 33 55 

1 131 18 43 1 192 26 22 1 251 33 67 

1 132 18 66 1 19 1 26 34 1 254 33 79 

1 133 18 69 1 194 26 47 1 255 33 91 

1 134 18 82 1 195 26 59 1 256 34 02 

1 135 18 95 I 196 26 71 1 257 34 14 

1 136 19 08 1 197 26 84 1 258 34 26 

1 137 19 22 1 198 26 96 1 2d9 34 38 

1 138 19 34 1 199 27 09 1 260 34 50 

1 139 19 47 1 200 27 21 1 261 34 62 

1 140 19 60 1 201 27 33 1 262 34 74 

1 141 19 73 1 202 27 46 1 263 34 86 

1 142 19 86 1 203 27 68 1 264 34 98 

1 143 19 99 1 204 27 71 1 265 35 09 

1 144 20 12 1 206 27 83 1 266 35 21 


Sp gr of H2S04+Aq at 15715° m air — 
Continued 

Sp gr j % HjSO, Sp gr % HsSO. Sp gr % HsS04 

1 267 35 33 1 328 42 35 1 389 48 92 

1 268 35 46 1 329 42 46 1 390 49 02 

1 269 35 67 1 330 42 57 1 391 49 13 

1 270 35 68 1 331 42 68 1 392 49 23 

1 271 36 SO 1 332 42 79 1 393 49 34 

1 272 35 92 1 333 42 90 1 394 49 44 

1 273 36 04 1 334 43 01 1 395 49 54 

1 274 36 15 1 335 43 12 1 396 49 65 

■1 276 36 27 1 336 43 23 1 397 49 75 

1 276 36 39 1 337 43 36 1 398 49 86 

1 277 36 51 1 338 43 46 1 399 49 96 

1 278 36 62 1 339 43 57 1 400 50 06 

1 279 36 70 1 340 43 68 1 401 50 16 

1 280 36 86 1 341 43 79 1 402 50 26 

1 281 36 97 1 342 43 90 1 403 50 37 

1 282 37 09 1 343 44 01 1 404 50 47 

1 283 37 21 1 344 44 12 1 405 50 57 

1 284 37 32 1 345 44 23 1 406 50 67 

1 285 37 44 1 346 44 34 1 407 50 77 

1 286 37 66 1 347 44 45 1 408 50 88 

1 287 37 68 1 348 44 66 1 409 50 98 

1 288 37 79 1 349 44 67 1 410 51 08 

1 289 37 91 1 350 44 77 1 411 51 18 

1 290 38 03 1 351 44 88 1 412 51 28 

1 291 38 14 1 352 44 99 1 413 51 38 

1 292 38 26 1 353 45 10 1 414 61 48 

1 293 38 37 1 354 45 21 1 415 51 68 

1 294 38 49 1 355 45 32 1 416 51 68 

1 295 38 60 1 356 45 43 1 417 61 78 

1 296 38 72 1 357 45 53 1 418 51 89 

1 297 38 83 1 358 46 64 1 419 51 99 

1 298 38 95 1 359 45 75 1 420 52 09 

1 399 39 06 1 360 45 86 1 421 52 19 

1 300 39 18 1 361 45 97 1 422 52 29 

1 301 39 29 1 362 46 07 1 423 52 39 

1 302 39 41 1 363 46 IS 1 424 52 49 

1 303 39 62 1 364 46 29 1 425 52 59 

1 304 39 64 1 365 46 39 1 426 52 69 

1 305 39 75 1 366 46 50 1 427 52 79 

1 306 39 86 1 367 46 61 1 428 52 89 

1 307 39 98 1 368 46 71 1 429 52 98 

1 308 40 09 1 369 46 82 1 430 63 08 

1 309 40 20 1 370 40 92 1 431 53 18 

1 310 40 32 1 371 47 03 1 432 53 28 

1 311 40 43 1 372 47 14 1 433 53 38 

1 312 40 54 1 373 47 24 1 434 53 48 

1 313 40 66 1 374 47 35 1 4)5 53 58 

1 314 40 77 1 375 47 45 1 436 53 68 

1 315 40 88 1 376 47 06 1 437 53 78 

1 316 40 99 1 377 47 67 1 438 53 88 

1 317 41 11 1 378 47 77 1 439 53 97 

1 318 41 22 1 379 47 88 1 440 54 07 

1 319 41 33 1 380 47 98 1 441 54 17 

1 320 41 45 1 381 48 09 1 442 54 27 

1 321 41 56 1 382 48 10 1 443 54 36 

1 322 41 67 1 383 48 30 1 444 54 46 

1 323 41 79 1 384 48 40 1 445 54 56 

1 324 41 90 1 386 48 50 1 446 54 65 

1 325 42 01 1 386 48 61 1 447 54 75 

1 326 42 12 1 387 48 71 1 448 54 85 

1 327 42 23 1 388 48 82 1 449 54 94 
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12719 


Sp gr ofHiSOi+Aq „ 

% H JO 4 79 68 60 98 

Ip ^ 20720 ° 17383 1 5181 

% H-SOi 10 10 4 78 

Sp gr 20720 “ 1 0685 1 0317 

(f^RlEPC and Rohland, Z phys Ch 1896, 
' 19 268 ) 

Sp gr of N-H 2 S 04 +Aq at 18°/4® = 1 0306 
(Loomifl, W Ann 1896, 60 560 ) 

Sp gr of H2S04+Aq at 19 4°, when p = 
percent strength ol solution d = observed 
density, w= volume cone in grams pei 


cc 


\100 ) 


sp gr of cone and fuming H2SO4 at 15° and 45* 


Sp gr of fummg H 2 SO 4 at 35° 


Total Free 
S03% S03% 


p 

d 

w 

94 10 

1 8380 

1 7295 

84 59 

1 7998 

1 5223 

73 08 

1 6743 

1 2235 

61 35 

1 5341 

0 9412 

40 72 

1 3220 

0 5383 

31 94 

1 2430 

0 3970 

23 77 

1 1747 

0 2792 

14 72 

1 1023 

0 1623 

9 802 

1 0670 

0 1046 

4 826 

1 0320 

0 0498 

(^Barnes, J 

Phys Chem 1898, 2 54b 

Sp gr of H2SO4+A.qat20° | 

\ormalit\ of 

H + 

% H SO 4 

Sp gr 

11 53 

70 07 

1 6129 

9 01 

59 26 

1 4901 

b 9o 

49 10 

1 3872 

4 77 

36 68 

1 2756 

3 OOS 

25 00 

1 1791 

1 002 

9 25 

1 0612 


H iOi 

1 otal 
^0 ^ 

Free 

SUj 

Sp gr at lo 

Sp gr at 

95 9^ 

' 7s 00 


1 S418 


9b b8 

78 92 


1 8429 


9b 99 

79 18 


1 8431 


97 bb 

79 72 


1 8434 max 


9^ < 0 

SO 53 


1 S403 


99 40 

81 14 


1 S3SS min 


99 7b 

SI 44 


1 841S 


100 00 

SI bo 

0 0 

1 S500 

1 822 


Sd 4G 

10 0 

1 sss 

1 85S 


So 30 

20 0 

1 920 

1 887 


S7 14 

30 0 

1 957 

1 920 


SS 97 

40 0 

1 979 

1 945 


90 SI 

:»() 0 

2 (X)9 

1 964 max 


92 bo 

bO 0 

2 020 max 

1 959 


94 4S 

70 0 

2 018 

1 942 


96 32 

so 0 

2 OOS 

1 890 


9S lb 

90 0 

1 990 

1 864 


100 00 

100 0 

1 9S4 

1 814 


(Knietsch B 1901,34 4102) 


81 63 

81 99 

82 36 

82 73 

83 09 
83 46 

83 82 

84 20 
84 56 

84 92 

85 30 

85 66 

86 03 
86 40 

86 76 

87 14 
87 50 

87 87 

88 24 
88 60 

88 97 

89 33 

89 70 

90 07 
90 44 
90 81 


0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 


Sp gr 


8186 

8270 

8360 


1 8425 


8498 

8565 

8627 

8692 

8756 

8830 

8919 

9020 

9092 


Total 

S03% 


1 9158 
1 9220 
1 9280 
1 9338 
1 9405 
1 9474 
1 9534 
1 9584 
1 9612 
1 9643 
1 9672 
1 9702 
1 9733 


91 18 
91 55 

91 91 

92 28 

92 65 

93 02 
93 38 

93 75 

94 11 
94 48 

94 85 

95 21 
95 58 

95 95 
9b 32 

96 69 

97 05 
97 42 

97 78 

98 16 
98 53 

98 90 

99 26 
99 63 

100 00 


Free 1 « 
S 03 % Sp 


52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

100 


P gr 

% H SO, 

|Sp gr 

% H SO4 

Sp gr 

000 

0 

00 

1 

028 

4 

12 

1 

05b 

001 

0 

15 

1 

029 

4 

26 

1 

057 

002 

0 

31 

1 

030 

4 

41 

1 

058 

003 

0 

46 

1 

031 

4 

56 

1 

059 

004 

0 

60 

1 

032 

4 

70 

1 

ObO 

005 

0 

73 

1 

033 

4 

85 

1 

Ool 

OOC 

0 

87 

1 

034 

5 

00 

1 

0i2 

007 

1 

01 

1 

035 

5 

14 

1 

08 d 

008 

1 

15 

1 

036 

5 

29 

1 

064 

009 

1 

30 

1 

037 

5 

44 

1 

0b5 

010 

1 

45 

1 

038 

5 

58 

1 

0o() 

on 

1 

60 

1 

039 

5 

73 

1 

()o7 

012 

1 

75 

1 

040 

5 

88 

1 

ObS 

013 

1 

89 

1 

041 

b 

03 

1 

069 

014 

2 

04 

1 

042 

b 

17 

1 

070 

015 

2 

19 

1 

043 

6 

32 

1 

071 

OIC 

2 

34 

1 

044 

6 

4b 

1 

072 

017 

2 

49 

1 

045 

6 

bC 

1 

073 

OIS 

2 

64 

1 

04t 

6 

75 

1 

074 

019 

2 

79 

1 

047 

6 

S9 

1 

075 

020 

2 

93 

1 

048 

7 

04 

1 

07L 

021 

3 

08 

1 

049 

7 

18 

1 

077 

022 

3 

23 

1 

050 

7 

32 

1 

078 

023 

3 

38 

1 

051 

7 

47 

1 

079 

024 

3 

53 

1 

052 

7 

61 

1 

080 

025 

3 

67 

1 

053 

7 

76 

1 

081 

026 

3 

82 

1 

054 

7 

90 

1 

0S2 

027 

3 

97 

1 

055 

8 

04 

1 

083 


8 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

11 

11 

11 

11 

11 

11 

11 

11 


49 

60 

72 

54 

38 

09 

72 

36 

00 

64 

02 

42 

79 

15 

51 

S3 

15 

46 

so 

38 

30 

12 

35 

38 

ro 


(Kmetsch, B 1901, 34 4101 ) 

Sp gr of H2S04+Aq at 15°/15° in air 
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Sp gr of H 2 S 04 +Aq at 15°/15° m air — 
Continued 


Sp gr 

1 % H2SO4 

|Sp gr 

% H2SO4 

Sp gr 

% H2SO4 

1 

084 

12 

11 

1 

145 

20 

25 

1 

206 

27 

95 

i 

085 

12 

24 

1 

146 

20 

38 

1 

207 

28 

08 

1 

086 

12 

38 

1 

147 

20 

51 

1 

208 

28 

20 

i 

087 

12 

52 

1 

148 

20 

64 

1 

209 

28 

32 

1 

088 

12 

66 

1 

149 

20 

77 

1 

210 

28 

45 

1 

089 

12 

79 

1 

150 

20 

90 

1 

211 

28 

57 

1 

090 

12 

93 

1 

151 

21 

03 

1 

212 

28 

69 

1 

091 

13 

07 

1 

152 

21 

16 

1 

213 

28 

82 

1 

092 

13 

20 

1 

153 

21 

28 

1 

214 

28 

94 

1 

093 

13 

34 

1 

154 

21 

41 

1 

215 

29 

06 

1 

094 

1^ 

48 

1 

155 

21 

54 

1 

216 

29 

18 

1 

095 

13 

61 

1 

156 

21 

67 

1 

217 

29 

31 

1 

096 

13 

75 

1 

157 

21 

80 

1 

218 

29 

43 

1 

097 

13 

89 

1 

158 

21 

93 

1 

219 

29 

55 

1 

098 

14 

02 

1 

159 

22 

05 

1 

220 

29 

69 

1 

099 

14 

16 

1 

160 

22 

18 

1 

221 

29 

80 

1 

100 

14 

29 

1 

161 

22 

31 

1 

222 

29 

92 

1 

101 

14 

43 

1 

162 

22 

44 

1 

223 

30 

04 

1 

102 

14 

56 

1 

163 

22 

56 

1 

224 

30 

17 

1 

103 

14 

70 

1 

164 

22 

69 

1 

225 

30 

29 

1 

104 

14 

83 

1 

165 

22 

82 

1 

226 

30 

41 

1 

105 

14 

97 

1 

166 

22 

94 

1 

227 

30 

53 

1 

108 

15 

10 

1 

167 

23 

07 

1 

22s 

30 

65 

1 

107 

15 

24 

1 

168 

23 

20 

1 

229 

30 

78 

1 

108 

15 

37 

1 

169 

23 

32 

1 

230 

30 

90 

1 

109 

15 

51 

1 

170 

23 

45 

1 

231 

31 

02 

1 

110 

15 

64 

1 

171 

23 

57 

1 

232 

31 

14 

1 

111 

15 

78 

1 

172 

23 

71 

1 

233 

31 

26 

1 

112 

15 

91 

i 

173 

23 

83 

1 

234 

31 

38 

1 

113 

16 

05 

1 

174 

23 

9b 

1 

235 

31 

50 

1 

114 

16 

18 

1 

175 

24 

08 

1 

236 

31 

62 

1 

115 

16 

31 

1 

17b 

24 

21 

1 

237 

31 

75 

1 

116 

16 

45 

1 

177 

24 

34 

1 

238 

31 

87 

1 

117 

16 

58 

1 

178 

24 

46 

1 

239 

31 

99 

1 

118 

16 

71 

1 

179 

24 

59 

1 

240 

o2 

11 

1 

119 

16 

84 

1 

180 

24 

71 

1 

241 

32 

23 

1 

120 

16 

98 

1 

181 

24 

84 

1 

242 

32 

35 

1 

121 

17 

11 

1 

182 

24 

97 

1 

243 

32 

47 

1 

122 

17 

24 

1 

ISo 

25 

09 

1 

244 

32 

59 

1 

123 

17 

37 

1 

184 

25 

22 


245 

32 

71 

1 

124 

17 

51 

1 

185 

25 

34 

1 

24b 

32 

8^ 

1 

125 

17 

64 

1 

18b 

25 

47 

1 

247 

32 

95 

1 

12b 

17 

77 

1 

187 

25 

59 

1 

248 

33 

07 

1 

127 

17 

90 

1 

188 

25 

72 

1 

219 

33 

19 

1 

128 

18 

03 

1 

189 

25 

84 

1 

250 

33 

31 

1 

129 

18 

lb 

1 

190 

25 

97 

1 

251 

33 

43 

1 

130 

18 

30 

i 

191 

1 2b 

09 

1 

252 

33 

55 

1 

131 

18 

43 

1 

192 

2b 

22 

1 

253 

33 

67 

1 

132 

18 

5b 

1 

19^ 

2b 

34 

1 

254 

33 

79 

1 

133 

18 

69 

1 

194 

2b 

47 

1 

255 

33 

91 

1 

134 

18 

82 

1 

195 

2b 

59 

1 

256 

34 

02 

1 

135 

18 

95 

1 

19b 

2b 

71 

1 

257 

34 

14 

1 

136 

19 

08 

1 

197 

26 

84 

1 

258 

34 

2b 

1 

137 

19 

22 

1 

198 

2b 

9b 

1 

2j9 

34 

38 

1 

138 

19 

34 

1 

199 

27 

09 

1 

2b0 

34 

50 

1 

139 

19 

47 

1 

200 

27 

21 

1 

261 

34 

62 

1 

140 

19 

60 

1 

201 

27 

33 

L 

262 

34 

74 

1 

141 

19 

73 

1 

202 

27 

46 

1 

263 

34 

86 

1 

142 

19 

86 

1 

203 

27 

58 

1 

264 

34 

98 

1 

143 

19 

99 

1 

204 

27 

71 

1 

265 

35 

09 

1 

144 

20 

12 

1 

205 

27 

83 

1 

266 

35 

21 


Sp gr of H 2 S 04 +Aq at 15°/15° m air — 
CcmJtinued 


Sp gr 

% H2SO4 

1 Sp gr 

%H2S04 

|Sp gr 

% H2SO4 

1 

267 

35 

33 

1 

328 

42 

35 

1 

389 

48 

92 

1 

268 

35 

45 

1 

329 

42 

46 

1 

390 

49 

02 

1 

269 

35 

57 

1 

330 

42 

57 

1 

391 

49 

13 

1 

270 

35 

68 

1 

331 

42 

68 

1 

392 

49 

23 

1 

271 

35 

80 

1 

332 

42 

79 

1 

393 

49 

34 

1 

272 

35 

92 

1 

333 

42 

90 

1 

394 

49 

44 

1 

273 

36 

04 

1 

334 

43 

01 

1 

395 

49 

54 

1 

274 

36 

15 

1 

335 

43 

12 

1 

396 

49 

65 

•1 

275 

36 

27 

1 

336 

43 

23 

1 

397 

49 

75 

1 

276 

36 

39 

1 

337 

43 

35 

1 

398 

49 

86 

1 

277 

36 

51 

1 

338 

43 

46 

1 

399 

49 

96 

1 

278 

36 

62 

1 

339 

43 

57 

1 

400 

50 

06 

1 

279 

36 

70 

1 

340 

43 

68 

1 

401 

50 

16 

1 

280 

36 

86 

1 

341 

43 

79 

1 

402 

50 

26 

1 

281 

36 

97 

1 

342 

43 

90 

1 

403 

50 

37 

1 

282 

37 

09 

1 

343 

44 

01 

1 

404 

50 

47 

1 

283 

37 

21 

1 

344 

44 

12 

1 

405 

50 

57 

1 

284 

37 

32 

1 

345 

44 

23 

1 

406 

50 

67 

1 

285 

37 

44 

1 

346 

44 

34 

1 

407 

50 

77 

1 

286 

37 

56 

1 

347 

44 

45 

1 

408 

50 

88 

1 

287 

37 

68 

1 

348 

44 

56 

1 

409 

50 

98 

1 

288 

37 

79 

1 

349 

44 

67 

1 

410 

51 

08 

1 

289 

37 

91 

1 

350 

44 

77 

1 

411 

51 

18 

1 

290 

38 

03 

1 

351 

44 

88 

1 

412 

51 

28 

1 

291 

38 

14 

1 

352 

44 

99 

1 

413 

51 

38 

1 

292 

38 

26 

1 

353 

45 

10 

1 

414 

51 

48 

1 

293 

38 

37 

1 

354 

45 

21 

1 

415 

51 

58 

1 

294 

38 

49 

1 

355 

45 

32 

1 

416 

51 

68 

1 

295 

38 

60 

1 

356 

45 

43 

1 

417 

51 

78 

1 

296 

38 

72 

1 

357 

45 

53 

1 

418 

51 

89 

1 

297 

38 

83 

1 

358 

45 

64 

1 

419 

51 

99 

1 

298 

38 

95 

1 

359 

45 

75 

1 

420 

52 

09 

1 

399 

39 

Ob 

1 

360 

45 

8b 

1 

421 

52 

19 

1 

300 

39 

18 

1 

361 

45 

97 

1 

422 

52 

29 

1 

301 

39 

29 

1 

362 

4b 

07 

1 

423 

52 

39 

1 

302 

39 

41 

1 

3b3 

46 

IS 

1 

424 

52 

49 

1 

303 

39 

52 

1 

3b4 

46 

29 

1 

425 

52 

59 

1 

304 

39 

64 

1 

365 

4b 

39 

1 

426 

52 

69 

1 

305 

39 

75 

1 

36b 

46 

50 

1 

427 

52 

79 

1 

30b 

39 

8b 

1 

3()7 

46 

61 

1 

428 

52 

89 

1 

307 

39 

98 

1 

368 

4b 

71 

1 

429 

52 

98 

1 

308 

40 

09 

1 

3G9 

46 

S2 

1 

430 

53 

08 

1 

309 

40 

20 

1 

370 

46 

92 

1 

431 

53 

18 

1 

310 

40 

32 

1 

371 

47 

03 

1 

432 

53 

28 

1 

311 

40 

43 

1 

372 

47 

14 

1 

433 

53 

38 

1 

312 

40 

54 

1 

373 

47 

24 

1 

434 

53 

48 

1 

313 

40 

6() 

1 

374 

47 

35 

1 

435 

53 

58 

1 

314 

40 

77 

1 

37o 

47 

45 

1 

436 

53 

68 

1 

315 

40 

88 

1 

376 

47 

5b 

1 

437 

53 

78 

1 

31b 

40 

99 

1 

377 

47 

67 

1 

438 

53 

88 

1 

317 

41 

11 

1 

378 

47 

77 

1 

439 

53 

97 

1 

318 

41 

22 

1 

379 

47 

88 

1 

440 

54 

07 

1 

319 

41 

33 

1 

380 

47 

98 

1 

441 

54 

17 

1 

320 

41 

45 

1 

381 

48 

09 

1 

442 

54 

27 

1 

321 

41 

56 

1 

382 

48 

10 

1 

443 

54 

36 

1 

322 

41 

67 

1 

383 

48 

30 

1 

444 

54 

46 

1 

323 

41 

79 

1 

384 

48 

40 

1 

445 

54 

56 

1 

324 

41 

90 

1 

385 

48 

50 

1 

446 

54 

65 

1 

325 

42 

01 

1 

386 

48 

61 

1 

447 

54 

75 

1 

326 

42 

12 

1 

387 

48 

71 

1 

448 

54 

85 

1 

327 

42 

23 

1 

388 

48 

82 1 

1 

449 

54 

94 


1 
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SULPHURIC ACID 



Sp gr of HsSOi+Aq at 16‘’/15‘’ m air — 
Continued 

Sp gr % HjSOj Sp gr % HjSO Sp gr % H SO4 

1 450 55 04 1 511 60 78 1 572 66 23 

1 451 55 14 1 512 60 87 1 573 66 31 

1 452 55 24 1 513 60 96 1 574 6b 40 

1 453 55 33 1 514 61 05 1 575 66 49 

1 454 55 43 1 515 61 14 1 57b 66 57 

1 455 55 53 1 516 61 24 1 577 66 66 

1 456 55 62 1 517 61 33 1 578 68 75 

1 457 55 72 1 518 61 42 1 579 66 83 

1 458 55 82 1 519 61 51 1 SSO 66 92 

1 459 55 91 1 520 61 60 1 581 67 01 

1 460 56 01 1 521 61 69 1 582 67 10 

1 461 56 11 1 522 61 78 1 583 67 18 

1 462 56 20 1 523 61 87 1 584 67 27 

1 463 56 30 1 524 61 96 1 585 67 36 

1 464 56 39 1 525 62 05 1 586 67 44 

1 465 56 49 1 526 62 14 1 587 67 53 

1 466 56 59 1 527 62 23 1 588 67 62 

1 467 56 68 1 528 62 32 1 589 67 70 

1 468 56 78 1 529 62 41 1 590 67 79 

1 469 56 87 1 530 62 50 1 591 67 88 

1 470 56 97 1 531 62 59 1 692 67 97 

1 471 57 OC 1 532 62 68 1 593 68 05 

1 472 57 16 1 533 62 77 1 694 68 14 

1 473 57 25 1 534 62 86 1 595 68 23 

1 474 57 35 1 535 62 95 1 596 68 31 

1 475 57 44 1 536 63 04 1 597 68 40 

1 476 57 o4 1 537 63 13 1 598 68 49 

1 477 57 63 1 538 63 22 1 599 68 57 

1 478 57 73 1 539 63 31 1 600 68 66 

1 479 57 82 1 540 63 40 1 601 68 74 

1 480 57 92 1 541 63 49 1 602 68 83 

1 481 58 01 1 542 63 58 1 603 68 92 

1 482 58 10 1 543 63 67 1 604 69 00 

1 483 58 20 1 544 63 76 1 605 69 09 

1 484 58 29 1 54o 63 85 1 606 69 17 

1 485 58 38 1 546 63 94 1 607 69 26 

1 486 58 48 1 547 64 03 1 608 69 35 

1 487 58 57 1 548 64 12 1 609 69 43 

1 488 58 6b 1 549 64 20 1 610 69 52 

1 489 58 75 1 550 64 29 1 611 69 60 

1 490 58 85 1 551 64 38 1 612 69 69 

1 491 58 94 1 552 64 47 613 69 78 

1 492 59 03 1 553 64 55 1 614 69 86 

1 493 o9 12 1 554 64 64 1 615 69 95 

1 494 59 22 1 o55 64 73 1 616 70 03 

1 490 59 31 1 o5b 64 82 1 617 70 12 

1 496 59 41 1 o57 64 91 1 618 70 20 

1 497 59 oO 1 oSs 65 00 1 619 70 29 

1 498 59 o9 1 o59 65 08 1 620 70 38 

1 499 59 68 1 560 85 17 1 621 70 46 

1 oOO o9 78 1 06I 65 26 1 f22 70 55 

1 oOl 59 87 1 ob2 65 35 1 623 70 63 

1 502 59 9b 1 o63 65 44 1 624 70 72 

1 503 60 05 1 o64 65 52 1 625 70 80 

1 501 60 14 1 565 65 61 1 626 70 89 

1 50o 60 23 1 566 65 70 1 627 70 97 

1 50b 60 33 1 o67 65 79 1 628 71 06 

1 507 bO 42 1 568 65 88 1 629 71 14 

1 508 60 51 1 569 65 96 1 630 71 23 

1 509 60 60 1 570 63 05 1 631 71 31 

1 510 60 69 I 1 571 66 14 632 71 40 


Sp gr of H2S04+Aq at 15°/15° in au - 
Contwued 

Sp gr % H 2 SO Sp gr % HsSOi Sp gr % gQ^ 

1 633 71 48 1 694 76 65 1 755 iT 
1 634 71 57 1 695 76 74 1 756 81 11 

1 635 71 65 1 696 76 82 1 757 8. >1 

1 636 71 74 1 697 76 91 1 758 8 51 

1 637 71 82 1 698 76 99 1 759 8' 11 

1 638 71 91 1 699 77 08 1 760 8 3I 

1 639 71 99 1 700 77 17 1 761 8‘ d1 

1 640 72 07 I 701 77 25 1 762 8 fl 

1 641 72 16 1 702 77 34 1 763 8 30 

1 642 72 25 1 703 77 42 1 764 8 30 

1 643 72 33 1 704 77 51 1 765 8 DO 

1 644 72 42 1 705 77 60 1 766 8 10 

1 645 72 50 1 706 77 68 1 767 8 20 

1 646 72 59 1 707 77 77 1 768 8 29 

1 647 72 67 1 708 77 85 1 769 8 39 

1 648 72 76 1 709 77 94 1 770 8 49 

1 649 72 84 1 710 78 03 1 771 8 59 

1 650 72 93 1 711 78 11 1 772 8 69 

1 651 73 01 1 712 78 20 1 773 8 78 

1 652 73 10 1 713 78 28 1 774 8 88 

1 653 73 18 1 714 78 37 1 775 8 98 

1 654 73 27 1 715 78 46 1 776 & 08 

1 655 73 35 1 716 78 54 1 777 8 18 

1 656 73 43 1 717 78 63 1 778 8 29 

1 657 73 52 1 718 78 72 1 779 8 39 

1 668 73 52 1 719 78 80 1 780 8 60 

1 659 73 69 1 720 78 89 1 781 8 60 

1 660 73 77 1 721 78 97 1 782 8 71 

1 661 73 86 1 722 79 06 1 783 8 81 

1 662 73 94 1 723 79 15 1 784 8 92 

1 663 74 02 1 724 79 23 1 785 8 03 

1 664 74 11 1 726 79 32 1 786 8 14 

1 665 74 19 1 726 79 41 1 787 8 25 

1 666 74 27 1 727 79 49 1 788 8 36 

1 6b7 74 36 1 728 79 58 1 789 8 47 

1 668 74 44 1 729 79 67 1 790 8 60 

1 6b9 74 53 1 730 79 75 1 791 8 72 

1 670 74 61 1 731 79 84 1 792 8 84 

1 671 74 69 1 732 79 93 1 793 8 96 

1 672 74 78 1 733 80 02 1 794 8 08 

1 673 74 86 1 734 80 11 1 795 8 20 

1 b74 74 95 1 735 80 20 1 796 8 32 

1 675 75 03 1 736 80 29 1 797 8 45 

1 676 75 12 1 737 80 38 1 798 8 58 

1 677 75 20 1 738 80 47 1 799 8 71 

1 678 75 29 1 739 SO 56 1 800 8 8^ 

1 679 75 37 1 740 80 65 1 801 8 97 

1 680 75 46 1 741 80 74 1 802 8 10 

1 681 75 54 1 742 80 84 1 80 1 8 23 

1 682 75 63 1 743 80 92 1 804 8 36 

1 683 75 71 1 744 81 01 1 805 8 50 

1 684 75 80 1 745 81 10 1 806 8 64 

1 685 75 88 1 746 81 19 1 807 8 78 

1 686 75 97 1 747 81 28 1 808 8 92 

1 687 76 05 1 748 81 37 1 809 8 06 

1 688 76 14 1 749 81 46 1 810 8 20 

1 689 76 22 1 750 81 55 1 811 8 34 

1 690 76 31 1 751 81 64 1 812 8 49 

1 691 76 39 1 752 81 73 1 813 8 64 

1 692 76 48 1 753 81 82 1 814 8 79 

1 693 76 56 1 754 81 92 1 815 8 


Continued on pag’e 917 


SULPHURIC ACID 


915 


Sp gr of H2S04+Aq at t° Sp gr of HjO at 15'’=! 


^ 0° 10° 15° 20° 25° 30° 40° 50° 60° 



~~0 1 00074 1 00060 1 OOOOo 0 99910 0 99794 0 99654 0 99311 0 98895 0 98418 

1 100833 1 00773 1 00698 1 00594 1 00465 1 00312 0 99950 0 99522 0 99034 

2 1 01563 1 01466 1 01381 1 01266 1 01126 1 00963 1 00585 1 00143 0 99644 

3 1 02281 102153 1 02055 1 01928 1 01777 1 01607 1 01216 1 00761 100252 

4 1 03001 102841 102728 1 02590 1 02428 1 02251 101848 1 01383 1 00865 

5 1 03728 1 03533 1 03406 1 03258 1 03086 1 02902 1 02487 1 02013 1 01484 

6 1 04461 104232 1 04092 1 03934 1 03756 1 03565 1 03138 1 02653 1 02114 

7 1 05199 1 04939 1 04786 1 04618 1 04434 1 04235 1 03796 1 03302 1 02752 

8 1 05942 1 05652 1 05486 1 05308 1 05116 1 04910 1 04458 1 03952 1 03393 

9 1 06689 1 06370 1 06192 1 06002 1 05799 1 05585 1 05119 1 04605 1 04041 

10 1 07439 1 07093 1 06903 1 06702 1 06490 1 06267 1 05787 1 05264 1 04696 

11 108194 1 07821 107619 1 07408 1 07186 1 06955 1 06462 1 05930 1 05357 

12 1 08954 1 08555 1 08342 1 08120 1 07890 1 07650 1 07145 1 06604 1 06027 

13 1 09718 1 09294 1 09071 108839 1 08600 1 08352 1 07834 1 07284 1 06703 

14 110488 1 10040 1 09805 1 09564 1 09316 1 09061 108530 1 07971 107385 

15 1 11261 1 10790 1 10546 1 10295 1 10039 1 09776 1 09233 1 08666 1 08075 

16 1 12040 1 11547 1 11292 1 11033 1 10768 1 10498 1 09944 1 09368 1 08772 

17 1 12823 1 12309 1 12045 1 11777 1 11505 1 11228 1 10661 1 10077 1 09476 

18 1 13610 1 13076 1 12803 1 12526 1 12246 1 11963 1 11385 1 10792 1 10186 

19 1 14402 1 13848 1 13566 1 13282 1 12995 1 12704 1 12115 1 11514 1 10902 

20 1 15199 1 14625 1 14335 1 14043 1 13748 1 13451 1 12851 1 12242 1 11625 

21 1 15998 1 15407 1 15109 1 14809 1 14508 1 14205 1 13594 1 12977 1 12353 

22 1 16803 1 16194 1 15888 1 15581 1 15273 1 14964 1 14343 1 13718 1 13089 

23 1 17611 1 16986 1 16673 1 16359 1 16045 1 15731 1 15100 1 14467 1 13832 

24 1 18424 1 17784 1 17464 1 17143 1 16823 1 16503 1 15862 1 15221 1 14579 

25 1 19240 1 18586 1 18260 1 17933 1 17607 1 17282 1 16631 1 15982 1 15335 

26 1 20061 1 19393 1 19060 1 18728 1 18396 1 18066 1 17406 1 16749 1 16096 

27 1 20885 1 20204 1 19865 1 19527 1 19190 1 18854 1 18186 1 17522 1 16862 

28 1 21710 1 21019 1 20675 1 20332 1 19990 1 19650 1 18973 1 18302 1 17635 

29 1 22539 1 21838 1 21489 1 21142 1 20796 1 20452 1 19767 1 19087 1 18414 

30 1 23370 1 22661 1 22308 1 21957 1 21607 1 21259 1 20666 1 19879 1 19198 

31 1 24204 1 23487 1 23131 1 22776 1 22423 1 22071 1 21371 1 20677 1 19989 

32 1 25038 1 24316 1 23957 1 23600 1 23244 1 22887 1 22179 1 21476 1 20779 

33 1 25878 1 25151 124789 1 24429 1 24069 1 23712 1 22999 1 22292 1 21589 

34 1 26723 1 25990 1 25626 1 25263 1 24901 124540 1 23822 1 23109 1 22400 

35 127571 1 26834 1 26468 126102 1 25738 1 25375 124652 1 23933 1 23219 

36 128424 127683 1 27314 1 26947 1 26580 126214 125487 1 24763 1 24045 

37 1^9283 1 28538 1 28167 1 27797 1 27429 1 27061 1 26329 1 25 01 1 24878 

38 1 30149 1 29400 1 29027 1 28655 1 28284 1 27915 1 27179 1 26448 1 25721 

39 1 31022 1 30268 1 29894 1 29520 1 29148 1 28776 1 28038 1^7304 1 26575 

40 131901 1 31144 1 30767 1 30392 1 30018 129646 128905 128169 1 27440 

41 132788 1 32027 1 31648 1 31271 1 30896 1 30522 129779 129042 1 28311 

42 1 33683 1 32917 1 32537 1 32158 1 31782 1 31407 1 30662 1 29924 1 29193 

43 1 34587 1 33817 1 33435 1 33054 1 32676 1 32300 1 31553 1 30813 1 30081 

44 1 35501 1 34727 1 34342 1 33960 1 33580 1 33202 1 32452 1 31710 1 30976 

46 1 36425 1 35647 1 35261 1 34877 1 34496 1 34116 1 33363 1 32618 1 31881 

46 1 37361 1 36579 1 36191 1 35805 1 35422 1 35040 1 34284 1 33365 1 32797 

47 1 38308 1 37522 1 37132 1 36744 1 36359 1 35975 1 35215 1 34464 1 33721 

48 1 39267 1 38476 1 38084 1 37694 1 37306 1 36921 1 36167 1 35401 1 34655 

49 1 40238 1 39441 1 39047 1 38654 1 38264 1 37877 1 37108 1 36349 1 35600 

50 1 41219 1 40418 1 40021 1 39627 1 39235 1 38845 1 38073 1 37310 1 36656 

51 1 42214 1 41407 1 41007 1 40610 1 40215 1 39823 1 39047 1 38280 1 37524 

52 1 43220 1 42408 1 42005 1 41605 1 41208 1 40814 1 40033 1 39262 1 38502 
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SULPHURIC ACID 
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i 

1 



Sp 

gr of HsSOi+Aq at 15' 
Continued 

715® in air 

— 


Sp 

gr of Ha 

S 04 +Aq at 16' 
Continued 

V15® m an 

- 

Sp gr 

1 % HiSO.! 

ISp gr 

1 % HiiSO 1 

|Sp gr 

1 % H SO, 

Sp gr 

1 % H 2 SO 

Sp gr 

% HjSO,i 

|Sp gr 

% 


1 

450 

55 

04 

1 

511 

60 

78 

1 

572 

66 

23 

1 

633 

71 

48 

1 

694 

76 

65 

1 

755 

8 

oT 

1 

451 

55 

14 

1 

512 

60 

87 

1 

573 

66 

31 

1 

634 

71 

57 

1 

695 

76 

74 

1 

756 

8 

11 

1 

452 

55 

24 

1 

513 

60 

96 

1 

574 

6b 

40 

1 

635 

71 

65 

1 

696 

76 

82 

1 

757 

8 

21 

1 

453 

55 

33 

1 

514 

61 

05 

1 

575 

66 

49 

1 

636 

71 

74 

1 

697 

76 

91 

1 

758 

8 

31 

1 

454 

55 

43 

1 

515 

61 

14 

1 

57b 

6b 

57 

1 

637 

71 

82 

1 

698 

76 

99 

1 

759 

8 

41 

1 

455 

55 

53 

1 

516 

61 

24 

1 

577 

66 

66 

1 

638 

71 

91 

1 

699 

77 

08 

1 

760 

8 

51 

1 

456 

55 

62 

1 

517 

61 

33 

1 

578 

66 

75 

1 

639 

71 

99 

1 

700 

77 

17 

1 

761 

8 

61 

1 

457 

55 

72 

1 

518 

61 

42 

1 

579 

66 

83 

1 

640 

72 

07 

1 

701 

77 

25 

1 

762 

8 

71 

1 

458 

55 

82 

1 

519 

61 

51 

1 

5S0 

66 

92 

1 

641 

72 

16 

1 

702 

77 

34 

1 

763 

8 

80 

1 

459 

55 

91 

1 

520 

61 

60 

1 

581 

67 

01 

1 

642 

72 

25 

1 

703 

77 

42 

1 

764 

8 

90 

1 

460 

56 

01 

1 

521 

61 

69 

1 

582 

67 

10 

1 

643 

72 

33 

1 

704 

77 

51 

1 

765 

8 

00 

1 

461 

56 

11 

1 

522 

61 

78 

1 

583 

67 

18 

1 

644 

72 

42 

1 

705 

77 

60 

1 

766 

8 

10 

1 

462 

56 

20 

1 

523 

61 

87 

1 

584 

67 

27 

1 

645 

72 

50 

1 

706 

77 

68 

1 

767 

8 

20 

1 

463 

56 

30 

1 

524 

61 

96 

1 

585 

67 

36 

1 

646 

72 

59 

1 

707 

77 

77 

1 

768 

8 

29 

1 

464 

5b 

39 

1 

525 

62 

05 

1 

586 

67 

44 

1 

647 

72 

67 

1 

708 

77 

85 

1 

769 

8 

39 

1 

465 

56 

49 

1 

52b 

62 

14 

1 

587 

67 

53 

1 

648 

72 

76 

1 

709 

77 

94 

1 

770 

8 

49 

1 

466 

56 

59 

1 

527 

62 

23 

1 

588 

67 

62 

1 

649 

72 

84 

1 

710 

78 

03 

1 

771 

8 

59 

1 

467 

56 

68 

1 

528 

62 

32 

1 

589 

67 

70 

1 

650 

72 

93 

1 

711 

78 

11 

1 

772 

8 

69 

1 

468 

56 

78 

1 

529 

62 

41 

1 

590 

67 

79 

1 

651 

73 

01 

1 

712 

78 

20 

1 

773 

8 

78 

1 

469 

56 

87 

1 

530 

62 

50 

1 

591 

67 

88 

1 

652 

73 

10 

1 

713 

78 

28 

1 

774 

8 

88 

1 

470 

56 

97 

1 

531 

62 

59 

1 

592 

67 

97 

1 

653 

73 

18 

1 

714 

78 

37 

1 

775 

8 

98 

1 

471 

57 

OC 

1 

532 

62 

68 

1 

593 

68 

05 

1 

654 

73 

27 

1 

715 

78 

46 

1 

776 

8 

08 

1 

472 

57 

16 

1 

533 

62 

77 

1 

594 

68 

14 

1 

655 

73 

35 

1 

716 

78 

54 

1 

777 

8 

18 

1 

473 

57 

25 

1 

534 

62 

86 

1 

595 

68 

23 

1 

656 

73 

43 

1 

717 

78 

63 

1 

778 

8 

29 

1 

474 

57 

35 

1 

535 

62 

95 

1 

596 

68 

31 

1 

657 

73 

52 

1 

718 

78 

72 

1 

779 

8 

39 

1 

475 

57 

44 

1 

536 

63 

04 

1 

597 

68 

40 

1 

658 

73 

52 

1 

719 

78 

80 

1 

780 

8 

50 

1 

476 

57 

54 

1 

537 

63 

13 

1 

598 

68 

49 

1 

659 

73 

69 

1 

720 

78 

89 

1 

781 

8 

60 

1 

477 

57 

63 

1 

538 

63 

23 

1 

599 

68 

57 

1 

660 

73 

77 

1 

721 

78 

97 

1 

782 

8 

71 

1 

478 

57 

73 

1 

539 

63 

31 

1 

600 

68 

66 

1 

661 

73 

86 

1 

722 

79 

06 

1 

783 

8 

81 

1 

479 

57 

82 

1 

540 

63 

40 

1 

601 

68 

74 

1 

662 

73 

94 

1 

723 

79 

15 

1 

784 

8 

92 

1 

480 

57 

92 

1 

o41 

63 

49 

1 

602 

68 

83 

1 

663 

74 

02 

1 

724 

79 

23 

1 

785 

8 

03 

1 

481 

58 

01 

1 

542 

63 

58 

1 

603 

68 

92 

1 

664 

74 

11 

1 

725 

79 

32 

1 

786 

8 

14 

1 

482 

58 

10 

1 

543 

63 

67 

1 

604 

69 

00 

1 

665 

74 

19 

1 

726 

79 

41 

1 

787 

8 

25 

1 

483 

58 

20 

1 

544 

63 

76 

1 

605 

69 

09 

1 

666 

74 

27 

1 

727 

79 

49 

1 

788 

8 

36 

1 

484 

58 

29 

1 

545 

b3 

85 

1 

606 

69 

17 

1 

6b7 

74 

36 

1 

728 

79 

58 

1 

789 

8 

47 

1 

485 

58 

38 

1 

o46 

63 

94 

1 

607 

69 

26 

1 

668 

74 

44 

1 

729 

79 

67 

1 

790 

8 

60 

1 

486 

58 

48 

1 

o47 

64 

03 

1 

608 

69 

35 

1 

6b9 

74 

53 

1 

730 

79 

75 

1 

791 

8 

72 

1 

487 

58 

o7 

1 

548 

64 

12 

1 

609 

69 

43 

1 

670 

74 

61 

1 

731 

79 

84 

1 

792 

8 

84 

1 

488 

58 

6b 

1 

549 

64 

20 

1 

610 

69 

52 

1 

671 

74 

69 

1 

732 

79 

93 

1 

793 

8 

96 

1 

489 

58 

7o 

1 

o50 

64 

29 

1 

611 

69 

60 

1 

672 

74 

78 

1 

733 

80 

02 

1 

794 

8 

08 

1 

490 

58 

85 

1 

551 

b4 

38 

1 

612 

69 

69 

1 

673 

74 

86 

1 

734 

80 

11 

1 

795 

8 

20 

1 

491 

58 

94 

1 

552 

64 

47 

1 

613 

69 

78 

1 

b74 

74 

95 

1 

735 

80 

20 

1 

796 

8 

32 

1 

492 

59 

03 

1 

553 

64 

55 

1 

614 

1 69 

86 

1 

675 

75 

03 

1 

736 

80 

29 

1 

797 

8 

45 

1 

493 

59 

12 

^ 1 

o54 

64 

64 

1 

615 

69 

95 

1 

676 

75 

12 

1 

737 

80 

38 

1 

798 

8 

58 

1 

494 

59 

22 

1 

o55 

64 

73 

1 

616 

‘ 70 

03 

1 

677 

75 

20 

1 

738 

80 

47 

1 

799 

8 

71 

1 

495 

59 

31 

1 

55b 

64 

82 

1 

617 

1 70 

12 

1 

678 

75 

29 

1 

739 

80 

56 

1 

800 

8 

84 

1 

496 

59 

41 

1 

o57 

64 

91 

1 

618 

70 

20 

1 

b79 

75 

37 

1 

740 

80 

65 

1 

801 

8 

97 

1 

497 

o9 

50 

1 

55^ 

65 

00 

1 

619 

70 

29 

1 

680 

75 

4b 

1 

741 

80 

74 

1 

802 

8 

10 

1 

498 

o9 

o9 

1 

o59 

65 

OS 

1 

620 

70 

38 

1 1 

681 

75 

54 

1 

742 

80 

84 

1 

803 

8 

23 

1 

499 

59 

68 

1 

obO 

6*) 

17 

1 

621 

70 

46 

1 

682 

75 

63 

1 

743 

80 

92 

1 

804 

8 

36 

1 

500 

*>9 

78 

1 

o61 

65 

26 

1 

622 

70 

55 

1 

683 

75 

71 

1 

744 

SI 

01 

1 

805 

8 

50 

1 

501 

d9 

87 

1 

ob2 

6o 

35 

1 

623 

70 

63 

1 

684 

75 

80 

1 

745 

81 

10 

1 

806 

8 

64 

1 

502 

d9 

9b 

1 

563 

65 

44 

1 

624 

70 

72 

1 

685 

75 

88 

1 

746 

8] 

19 

1 

807 

8 

78 

1 

503 

bO 

05 

1 

ob4 

65 

52 

1 

625 

70 

80 

1 

686 

75 

97 

1 

747 

81 

28 

1 

808 

8 

92 

1 

504 

bO 

14 

1 

o6o 

65 

61 

1 

626 

70 

89 

1 

687 

76 

05 

1 

748 

81 

37 

1 

809 

8 

06 

1 

505 

60 

23 

1 

566 

65 

70 

1 

627 

70 

97 

1 

688 

76 

14 

1 

749 

81 

46 

1 

810 

8 

20 

1 

506 

60 

33 

1 

567 

65 

79 

1 

628 

71 

06 

1 

689 

76 

22 

1 

750 

81 

55 

1 

811 

8 

34 

1 

507 

bO 

42 

1 

568 

65 

88 

1 

629 

71 

14 

1 

690 

76 

31 

1 

751 

81 

64 

1 

812 

8 

49 

1 

508 

60 

51 

1 

569 

65 

96 

1 

630 

71 

23 

1 

691 

76 

39 

1 

752 

81 

73 

1 

813 

8 

64 

1 

509 

60 

60 

1 

570 

6b 

05 

1 

631 

71 

31 

1 

692 

76 

48 

1 

753 

81 

82 

1 

814 

8 

79 

1 

510 

60 

69 

1 

571 

66 

14 

1 

632 

71 

40 

1 

693 

76 

56 

1 

754 

81 

92 

11 

815 

8 

95 


Sp gr of HjSOi+Aq at t° Sp gr ofHsOatl5“=l 


cP 

0 

10® 

15® 

20° 

25® 

30® 

40® 

oO® 

60® 


3 00074 

1 00060 

lOOOOo 

0 99910 

0 99794 

0 99654 

0 99311 

0 98895 

0 98418 

1 

1 00833 

1 00773 

1 00698 

1 00594 

100465 

1 00312 

0 99950 

0 99522 

0 99034 

2 

1 01563 

1 01466 

1 01381 

1 01266 

1 01126 

1 00963 

1 00585 

100143 

0 99644 

3 

102281 

1 02153 

1 02055 

1 01928 

1 01777 

1 01607 

1 01216 

1 00761 

1 00252 

4 

1 03001 

1 02841 

1 02728 

1 02590 

102428 

1 02251 

1 01848 

101383 

1 00865 

5 

1 03728 

1 03533 

1 03406 

1 03258 

1 03086 

1 02902 

102487 

1 02013 

101484 

6 

104461 

104232 

104092 

1 03934 

1 03756 

1 03565 

1 03138 

1 02653 

1 02114 

7 

1 05199 

1 04939 

1 04786 

104618 

104434 

104235 

1 03796 

1 03302 

1 02752 

8 

105942 

1 05652 

1 05486 

1 05308 

1 05116 

104910 

104458 

1 03952 

1 03393 

9 

1 06689 

1 06370 

1 03192 

1 06002 

1 05799 

1 05586 

1 05119 

1 04605 

104041 

10 

1 07439 

1 07093 

1 06903 

1 06702 

1 06490 

1 06267 

1 05787 

1 05264 

104696 

11 

1 08194 

1 07821 

1 07619 

1 07408 

1 07186 

1 06955 

1 06462 

1 05930 

1 05357 

12 

1 08954 

1 08555 

108342 

1 08120 

1 07890 

1 07650 

1 07145 

1 06604 

1 06027 

13 

1 09718 

1 09294 

1 09071 

1 08839 

1 08600 

1 08352 

1 07834 

107284 

106703 

14 

110488 

1 10040 

1 09805 

1 09564 

1 09316 

1 09061 

1 08530 

1 07971 

I 07385 

15 

1 11261 

1 10790 

1 10546 

1 10295 

1 10039 

1 09776 

1 09233 

1 08666 

1 08075 

16 

1 12040 

1 11547 

1 11292 

1 11033 

1 10768 

1 10498 

109944 

1 09368 

1 08772 

17 

1 12823 

1 12309 

1 12045 

1 11777 

1 11505 

1 11228 

1 10661 

1 10077 

1 09476 

18 

1 13610 

1 13076 

1 12803 

1 12526 

1 12246 

1 11963 

1 11385 

1 10792 

1 10186 

19 

1 14402 

1 13848 

1 13566 

1 13282 

1 12995 

1 12704 

1 12115 

1 11514 

1 10902 

20 

1 15199 

1 14625 

1 14335 

1 14043 

1 13748 

1 13451 

1 12851 

1 12242 

1 11625 

21 

1 15998 

1 15407 

1 15109 

1 14809 

1 14508 

1 14205 

1 13594 

1 12977 

1 12353 

22 

1 16803 

1 16194 

1 15888 

1 15581 

1 15273 

1 14964 

1 14343 

1 13718 

1 13089 

23 

1 17611 

1 16986 

1 16673 

1 16359 

1 16045 

1 15731 

1 15100 

1 14467 

1 13832 

24 

1 18424 

1 17784 

1 17464 

1 17143 

1 16823 

1 16503 

1 15862 

1 15221 

1 14579 

25 

1 19240 

1 18586 

1 18260 

1 17933 

1 17607 

1 17282 

1 16631 

1 15982 

1 15335 

26 

1 20061 

1 19393 

1 19060 

1 18728 

1 18396 

1 18066 

1 17406 

1 16749 

1 16096 

27 

1 20885 

1 20204 

1 19865 

1 19527 

1 19190 

1 18854 

1 18186 

1 17522 

1 16862 

28 

1 21710 

1 21019 

1 20675 

1 20332 

1 19990 

1 19650 

1 18973 

1 18302 

1 17635 

29 

1 22539 

1 21838 

1 21489 

1 21142 

1 20796 

1 20452 

1 19767 

1 19087 

1 18414 

30 

1 23370 

1 22661 

1 22308 

1 21957 

1 21607 

1 21259 

1 20566 

1 19879 

1 19198 

31 

1 24204 

1 23487 

1 23131 

1 22776 

1 22423 

1 22071 

1 21371 

1 20677 

1 19989 

32 

1 25038 

1 24316 

1 23957 

1 23600 

123244 

122887 

1 22179 

1 21476 

1 20779 

33 

1 25878 

1 25151 

1 24789 

124429 

1 24069 

1 23712 

1 22999 

1 22292 

1 21589 

34 

1 26723 

1 25990 

1 25626 

1 25263 

1 24901 

1 24540 

1 23822 

1 23109 

1 22400 

35 

1 27571 

1 26834 

1 26468 

1 26102 

1 25738 

1 25375 

1 24652 

1 23933 

1 23219 

36 

1 28424 

1 27683 

1 27314 

1 26947 

1 26580 

1 26214 

1 25487 

1 24763 

1 24045 

37 

1^9283 

1 28538 

1 28167 

1 27797 

1 27429 

1 27061 

1 26329 

1 25 01 

1 24878 

38 

1 30149 

1 29400 

1 29027 

1 28655 

128284 

1 27915 

1 27179 

1 26448 

1 25721 

39 

1 31022 

1 30268 

1 29894 

1 29520 

1 29148 

1 28776 

1 28038 

1^7304 

1 26575 

40 

1 31901 

1 31144 

1 30767 

1 30392 

1 30018 

1 29646 

1 28905 

1 28169 

127440 

41 

132788 

1 32027 

1 31648 

1 31271 

1 30896 

1 30522 

1 29779 

1 29042 

1 28311 

42 

1 33683 

1 32917 

1 32537 

1 32158 

1 31782 

1 31407 

1 30662 

1 29924 

1 29193 

43 

1 34587 

1 33817 

1 33435 

1 33054 

1 32676 

1 32300 

1 31553 

1 30813 

1 30081 

44 

1 35501 

1 34727 

1 34342 

1 33960 

1 33580 

1 33202 

1 32452 

1 31710 

1 30976 

45 

1 36425 

1 35647 

1 35261 

1 34877 

1 34496 

1 34116 

1 33363 

1 32618 

1 31881 

46 

1 37361 

1 36579 

1 36191 

1 35805 

1 35422 

1 35040 

1 34284 

1 33365 

1 32797 

47 

1 38308 

1 37522 

1 37132 

1 36744 

1 36359 

1 35975 

1 35215 

1 34464 

1 33721 

48 

1 39267 

1 38476 

1 38084 

1 37694 

1 37306 

1 36921 

1 36157 

1 35401 

1 34655 

49 

140238 

1 39441 

1 39047 

1 38654 

1 38264 

1 37877 

1 37108 

1 36349 

1 35600 

50 

1 41219 

1 40418 

1 40021 

1 39627 

1 39235 

1 38845 

1 38073 

1 37310 

1 36556 

51 

142214 

1 41407 

1 41007 

1 40610 

1 40215 

1 39823 

1 39047 

1 38280 

1 37524 

52 

1 43220 

1 42408 

1 42005 

1 41605 

1 41208 

1 40814 

1 40033 

1 39262 

1 38502 


Continued on page 917 
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Sp gr of H 2 S 04 +Aq at Sp gr of H 2 O at 15® = 1 Continued 


a 

0® 

10® 

15® 


25 ° 

30° 

40 

50° 


53 

144239 

143420 

1 43014 

1 42611 

142211 

1 41814 

1 41028 

1 40254 

1. 

54 

145269 

144443 

144034 

1 43628 

1 43225 

142825 

1 42034 

1 41255 

1^ 

55 

146311 

1 45477 

145065 

144656 

144250 

143847 

1 43051 

142268 

1^ 

56 

147364 

1 46523 

1 46107 

1 45695 

1 45285 

144880 

144078 

1 43290 

1^ 

57 

148427 

1 47578 

1 47159 

1 46743 

1 46331 

1 45922 

1 45115 

144322 

1^ 

58 

149499 

1 48643 

1 48221 

1 47802 

1 47387 

1 46975 

1 46162 

1 45364 

1^ 

59 

1 50583 

1 49719 

1 49292 

1 48870 

148452 

1 48037 

1 47218 

1 46415 

1 

60 

1 51676 

150804 

1 50374 

1 49949 

1 49527 

1 49109 

1 48285 

1 47476 

1 

61 

1 52778 

1 51899 

1 51465 

1 51036 

1 50611 

1 50190 

1 49360 

148546 

1 

62 

1 53889 

153002 

1 52564 

1 52132 

1 51703 

1 51278 

150442 

1 49622 

1 

63 

1 55008 

154113 

1 53672 

1 53236 

152804 

1 52376 

1 51533 

1 50708 

1 

64 

1 56135 

1 55233 

1 54788 

1 54348 

1 53913 

1 53481 

1 52632 

1 51801 

1 

65 

1 57270 

1 56360 

1 55912 

155469 

1 55030 

1 54595 

1 53740 

1 52903 

1 

66 

1 58414 

1 57496 

157044 

1 56597 

1 56154 

1 55716 

1 54854 

1 54011 

1 

67 

1 59565 

158640 

1 58184 

1 57733 

157287 

1 56846 

1 55978 

1 55128 

1 

68 

1 60724 

1 59792 

1 59332 

158878 

158427 

1 57981 

1 57104 

1 56246 

1 

69 

1 61892 

1 60951 

1 60488 

1 60030 

1 59577 

1 59129 

1 58247 

1 57384 

1 

70 

1 63068 

1 62118 

1 61651 

1 61189 

1 60732 

1 60280 

1 59391 

1 58521 

1 

71 

164251 

1 63293 

1 62821 

1 62355 

1 61894 

1 61437 

1 60540 

1 59663 

1 

72 

165439 

164473 

1 63997 

1 63527 

1 63062 

1 62601 

1 61696 

1 60811 

1 

73 

1 66633 

1 65658 

1 65178 

164704 

164234 

1 63769 

1 62855 

1 61961 

1 

74 

1 67831 

166847 

1 66362 

1 65883 

1 65408 

164939 

1 64015 

1 63111 

1 

75 

1 69030 

168037 

1 67547 

1 67063 

1 66584 

1 66109 

1 65175 

164260 

1 

76 

1 70228 

1 69225 

1 68731 

168242 

1 67757 

1 67278 

1 66332 

1 65405 

1 

77 

171424 

1 70411 

1 69911 

1 69416 

1 68926 

1 68439 

1 67481 

1 66540 

1 

78 

1 72615 

1 71589 

1 71083 

1 70582 

1 70085 

1 69591 

1 68616 

1 67658 

1 

79 

1 73798 

1 72758 

1 72243 

1 71735 

1 71231 

1 70731 

1 69741 

1 68767 

1 

80 

1 74970 

1 73909 

1 73386 

1 72868 

1 72356 

1 71847 

170842 

1 69854 

1 

81 

1 76120 

1 75038 

174504 

1 73979 

1 73458 

172942 

1 71921 

1 70916 

1 

82 

177244 

1 76140 

1 75595 

1 75057 

1 74524 

1 73998 

1 72962 

1 71945 

1 

83 

1 78312 

1 77193 

1 76642 

1 76097 

1 75557 

1 75022 

1 73972 

1 72943 

1 

84 

1 79316 

1 78191 

1 77636 

1 77087 

1 76543 

1 76006 

1 74943 

1 73902 

1 1 

85 

1 80250 

1 79123 

1 78567 

1 78016 1 

1 77470 

1 76929 

1 75863 

1 74816 

1 

86 

181108 

1 79982 

1 79428 

1 78878 

1 78331 

1 77789 

1 76721 

1 75674 

1 

87 

181887 

1 80767 

1 80214 

1 79666 

1 79123 

1 78584 

1 77519 

1 76473 

1 

88 

1 82589 

1 81476 

1 80926 

1 80381 

1 79839 

1 79302 

1 78242 

1 77199 

1 

89 

1 83216 

1 82111 

1 81564 

1 81022 

1 80484 

1 79950 

1 78895 

1 77856 

1 

90 

1 83771 

1 82677 

1 82135 

1 81597 

1 81063 

1 80532 

1 79483 

1 78448 

1 

91 

184263 

1 83179 

1 82642 

1 82109 

1 81580 

1 81054 

1 80013 

1 78985 

1 

92 

184691 

1 83619 

1 83088 

1 82561 

1 82037 

1 81516 

1 80487 

1 79471 

1 

93 

1 S 0 O 59 

1 83997 

1 83471 

1 82950 

1 82432 

1 81918 

1 80902 

1 79900 

1 

94 

1 85363 

1 84311 

1 83790 

183275 

1 82763 

1 82255 

1 81253 

1 80266 

1 

95 

1 S559S 

1 84550 

1 84040 

1 83526 

1 83022 

1 82520 

1 81528 

1 80553 

1 

96 

1 S5765 

1 84729 

1 84217 

1 83709 

1 83207 

1 82708 

1 81724 

1 80758 

1 

97 

1 S 0854 

184816 

1 84305 

1 83798 

1 83297 

1 82800 

1 81822 

1 80863 

1 

9S 

1 85836 

1 84789 

1 84275 

1 83766 

1 83264 

1 82767 

1 81792 

1 80840 

1 

99 1 

1 8o671 

1 84612 

1 84093 

1 83581 

1 83076 

1 82578 

1 81604 

1 80658 

1 

100 

(1 So330) 

(1 84255) 

(1 83729) 

ri 83213) 

(1 82705) 

(1 82205) 

(1 81231) 

(1 80288) 

(1 


19 

18 

19 

51 

54 

57 

62 

68 

74 

81 

90 

98 

08 

18 

29 

40 

64 

67 

80 

94 

08 

22 

36 

49 

61 

71 

80 

88 

193 

195 

93 

'88 

►78 

64 

►44 

>17 

>83 

42 

97 

>47 

591 

)29 

)59 

)80 

)92 

)91 

)74 

)38 


4.uszug aus Band 5 der wissenschaftlichen Abhandlungen der Normaleichungskomr 3 sic 
Berlin 1904, P 257 Springer’s publication 


(Domke, Z anorg 1905, 43 176 ) 
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Sp gr of H 2 S 04 +Aq at 15715° in air — 
Continued from page 915 


3p gr 


:S04 

1 Sp gr 

%B 

[SO 4 

Sp gr 

%Hi 

SO 4 

816 

89 

11 

1 

828 

91 

30 

1 

840 

94 

57 

L 817 

89 

27 

1 

829 

91 

52 

1 

841 

94 

96 

' 818 

89 

44 

1 

830 

91 

74 

1 

842 

95 

40 

1 819 

89 

61 

1 

831 

1 91 

98 

1 

843 

96 

02 

L 820 

89 

79 

1 

832 

92 

22 

1 

844 

96 

93 

L 821 

89 

97 

1 

833 

92 

46 

1 

8442 

97 

50 

[ 822 

90 

15 

1 

834 

92 

71 

1 

844 

99 

08 

[ 823 

90 

33 

1 

835 

92 

98 

1 

843 

99 

84 

L 824 

90 

51 

1 

836 

93 

26 

1 

842 

99 

29 

L 825 

90 

70 

1 

837 

93 

56 

1 

841 

98 

61 

L 826 

90 

90 

1 

838 

93 

87 

1 

840 

98 

88 

L 827 

91 

10 

1 

839 

94 

20 

|18 394 

100 

00 


Lunge, calculated by Marshall, J Soc Chem 
Ind 1902, 21 1509 


Freezing- and melting-points of H 2 S 04 +Aq 


Sp gr at lo® 

F pt 

M pt 

1 671 

liq at -20° 


1 691 

tc 


1 712 

u 


1 727 

-7 5 

-7 5 

1 732 

~8 5 

-8 5 

1 749 

-0 2 

+4 5 

1 767 

+1 6 

+6 5 

1 7j90 

+4 5 

+8 0 

1 807 

-9 0 

-6 0 

1 822 

hq at —20° 


1 842 



(Lunge, B 16 2644 ) 


Effect of impurities on sp gr of H 2 S 04 +Aq 

The figures show the increase in sp gr of H SO 4 + 
Aq caused b> adding 0 1% of an impurity to acid of 
different strengths 


Sp gr at 20° of H 2 S 04 +Aq containmg 
VI g mols H2SO4 per liter 


M 0 01 

3p gr 1 000719 

0 075 

3p gr 1 005152 
0 50 

3p gr 1 03218 
M 1 5 

3p gr 1 09345 

[Jones and Pearce, Am 


0 025 0 05 

1 001907 1 003551 

0 10 0 25 

1 00677 1 01618 

0 75 1 0 

1 04760 1 06307 

2 0 

1 12316 

Ch J 1907, 38 733 ) 


Salt 

100% 

98% 

94 % 

80% 

70% 

Na2S04 

0 0011 

D 0010 

0 0007 

0 0008 

0 0007 

CaSOi 

Al2(S04% 

0 0012 

0 0011 

0 0009 

0 0007 

0 0006 

insol 

msol 

insol 

0 0012? 

0 0011 

Fe (S04)3 



0 0006'» 

0 0008 

0 0007 

PbS04 

0 0017 

0 0014 

0 0016 

insol 

insol 

MgS04 

0 0011 

0 0010 

0 0012 

0 0009 

0 0009 

As O 3 


0 0013 


0 0010 


HSNO 5 

0 0002<i 

0 00027 


0 00023 



(Marshall, J Soc Chem Ind 1902, 21 1508 ) 


Sp gr of mixtures of H SO 4 (96 59c) and 
HNO3 (949^c) at 18718° m air 


Boihng-point of H 2 b 04 +Aq 


% H bOi 

B pt 

/o H SO4 

B pt 

5 

101 0° 

70 

170 0° 

10 

102 0 

72 

174 5 

15 

105 5 

74 

ISO 5 

20 

105 0 

76 

1S9 0 

25 

lot) 5 

7S 

199 0 

30 

lOS 0 

SO 

207 0 

35 

no 0 

S2 

218 5 

40 

114 0 

84 

227 0 

45 

ns 5 

SO 

218 5 

50 

124 0 

S8 

251 5 

53 

12s 5 

90 

262 5 

56 

in 0 

91 

20s 0 

60 

141 5 

92 

274 5 

62 5 

147 0 

91 

2^1 5 

60 

151 5 

94 

28S 5 

67 5 

161 0 

95 

295 0 


(Lunge, B 11 370 ) 


% HNOain 
mixture 

Sp gr 

7c HNOain 
mixture 

Sp gr 

0 00 

1 8437 

22 51 

1 8215 

0 57 

1 S456 

25 56 

1 8112 

1 05 

1 8476 

27 29 

1 8053 

4 67 

1 85Sb 

32 53 

1 7863 

7 17 

1 S618 

37 03 

1 7700 

7 37 

1 8620 

o9 49 

1 7601 

7 75 

1 8619 

)7 7S 

1 6879 

9 10 

1 S6O3 

72 S9 

1 6227 

11 11 

1 S557 

90 76 

1 5408 

12 71 

1 8)20 

9S 19 

1 50S0 

16 52 

1 8411 

100 00 

1 5009 


(Mubhill, J Soc Chem Ind P 02, 21 loOb ) 


Miscible with alcohol, with evolution of 
heat and formation of ethylsulphuric acid 
+H 20 =H 4 S 06 , also called tetrahydroxyl 
sulphuric acid (Marignac, A ch (3) 39 
184) 

Mpt 8 35° (Pickering ) 

4 - 2 H 20 =H 6 S 06 , also called perhydioxyl 
sulphuric acid 

Mpt — 38 9° (Biron, J Russ Phys 
Chem Soc 1899, 31 517 ) 

+ 3 H 2 O (Pickermg, Chem Soc 1890, 
67 331 ) 
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+4HsO Mpt —75° (Pickermg, Chem 
Soc 1890, 67 331 ) 


Sp gr andfr pt of hydrates of H2SO4 


H\drate 

hIo. 

Sp gr of 
the liquid 

Fr pt 

H 2 &O 4 (pure) 

100 


1 

842 

+10 

5 

H,&04+HsO 

84 

48 

1 

777 

-f 3 

5 

HjS04+2Hj0 

73 

08 

1 

650 

-70 

0 

HjS04+4H,0 

57 

65 

1 

476 

-40 

0 

H»S04+6H,0 

47 

57 

1 

376 

—50 

0 

H,S04+8Hi,0 

40 

50 

1 

311 

—65 

0 

H 2 &O 4 +IOHJO 

35 

25 

1 

268 

—88 

0 

HSS04+11H20 

33 

11 

1 

249 

-75 

0 

HsS04+12Hs0 

31 

21 

1 

233 

—55 

0 

H2S04+13Hj0 

29 

52 

1 

219 

— 45 

0 

H2S04+14H20 

28 

00 

1 

207 

—40 

0 

HsS04+15Hj0 

26 

63 

1 

196 

—34 

0 

HjS04+16Hs0 

25 

39 

1 

187 

— 25 

6 

H 2 SO 4 +I 8 HJO 

23 

22 

1 

170 

—19 

0 

HjSO4+20HO 

21 

40 

1 

157 

-17 

0 

H2S04 +25H 0 

17 

88 

1 

129 

~ 8 

5 

H 2 SO 4 + 5 OHO 

9 

82 

1 

067 

— 3 

5 

HpSOi+TSHsO 

6 

77 

1 

045 


0 

H,S04+100H20 

5 

16 

1 

032 

+ 2 

5 

H 2 SO 4 + 3 OOH 2 O 

1 

78 

1 

007 

+ 4 

5 

H 2 S 04 + 1000 H 0 

0 

54 

1 

001 

4- 0 

5 


(Pictet, C R 1894, 119 645 ) 


Sulphtinc acid, anhydrous, SO3 
/See Sulpliur inoxide 

Z)?^phunc (Pyrosulphunc) acid, H2S2O7 
"Very deliquescent Miscible with H2O 
Sol m fuming H SO4 Miscible m liquid 
SO (SchultZ'Sellack ) 

H S O , 2H SO4 Fumes on air (Jacque- 
lain, A ch (3) 30 343 ) 


Tetrasvlphunc acid, H0S4O13 
Fumes on air (Weber, Pogg 169 313 ) 

Sulphates 

IMost sulphates are easily sol m H2O, 
but 4.g SO4, Hg SO4, and CaS04 are only si 
sol , while BaS04j SrSOd, and PbS04 are 
nearh msol therem All sulphates are sol 
in cone H SO 4 Basic sulphates are msol 
in H 0 IVIost sulphates are msol m alcohol 
Insol m liquid NH3 (Franklin, Am Ch 
J 1898, 20 823 ) 


Mm Felsohanyite 
+I5H2O Mm Paralumvmte 
8AI2OS, 5SO8+25H2O Insol m H2C 
m dll acids (Lowe, J pr 79 428 ) 
5AI2O8, 3SO3+2OH2O Easily sol m 
(Debray, Bull Soc (2) 7 9 ) 

3AI2O8, 2SO8+9H9O Nearly ms< 
cone H^04 (Bayer, Dmgl 263 211 ] 
+2OH2O Ppt 

4AI2O8, 3S03H-36H20 Insol m 
Easily sol m dil mineral acids, an< 
HC2H302+Aq (Debray, Bull Soc (2) 
AI2O3, 808 + 6H2O ~ (A10)2S04 -f 
Insol m H2O or HC2H302+Aq SI ‘ 
hot HCl, easily sol m warm KOH 
(Bottmger, A 244 225 ) 

+9H2O (Athanasesco, C R 103 
Mm Ahmimte 


fAl2(0H)5]S04+2H20 
Sol m HCl+Aq m the cold with de in 
Very unstable (Schlumberger, Bull Sc 
1895, (3) 13 60 ) 

3AI2O8, 4SOS+9H2O (Athanasesco, ‘ 
103 271) 

+3OH2O Sol m 144 pts cold, an 3( 
pts boiling H2O Easily sol m HC a 
HNOs+Aq (Rammelsberg, Pogg 43 >8 
2AI2O2; SSOs Decomp by H2C u 
3AI2O8, S08 and Al2(S04)8 (Maus ) 

AI2O3, 2S03-Al20(S04)2 
Mm Alumaine 

+H2O Sol in small quantity of H2 I 
decomp by a large quantity mto (Al< 2S 
and Al2(S04)s (Maus, Pogg 11 80 ) 
+I2H2O Easily sol in hot or cole K 
Sat solution contams 45% salt at 15°, h 
crystallises unchanged on evaporating V[ 
guente, C R 90 364 ) 

Above basic compounds are mi m 
(Pickermg, C N 46 121, 133, 146 ) 


Aluminum sulphate, Al2(S04)8 

100 pts H2O dissolve (a) pts AI2 0 
and {b) pts Al2(S04)3H-18H20 at 

0° 10° 20° 30° 40° 5( 

a 31 3 33 5 36 15 40 36 45 73 .2 

b 86 85 95 8 107 36 127 6 167 6 0 

60° 70° 80° 90° O' 

a 59 09 66 23 73 14 80 83 9 1 

b 262 6 348 2 467 3 678 8 1 2 

(Poggiale, A ch (3) 8 467 ) 

See also +18H O 


Sp gr of Al 2 (S 04 ) 3 +Aq 


Alummum sulphate, basic, 2Al208,S08-f- 
5HO 

Slovh sol m 10 mols HC2H3O2 
(Schlumberger, Bull Soc 1895, (3) 13 41 ) 
+7H O Easily sol in 8 mols ciil HCH- 
\q or in 10 mols 10% acetic acid m 24 
houi^ (Schlumberger) 

4-lOH O Insol in H2O, easily sol m cold 
dll mineral acids, and HC2Hs02+Aq (Crum, 
A 89 174) 


Sp gr at 


A1 (S04)3 

15 

25 ° 

35 

5 

1 0569 

1 0503 

1 045 

10 

1 1071 

1 1022 

1 096 

15 

1 1574 

1 1522 

1 146 

20 

1 2074 

1 2004 

1 192 

25 

1 2572 

1 2487 

1 2407 


(Reuss, B 17 2888 ) 
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Sn er of Al2(S04)s+Aq at 15“ contaming 
20 30%Alj(SO4)a+18HsO, 

1 0636 1 1105 1 1710 

^ ^ 60% Ala(S04).+18Ha0 

1 2355 1 3050 

Sp gr of sat solution =1 34 
(Gerlaoh, Z anal 28 493 ) 

Sp gr of Al 2 (S 04 ) 8 +Aq at 25° 

100 g of sat solution of A1 (804)3 m ^col 
contain 14 4 g Al2(S04)3 (de Comnck, Bull 
Ac Roy Belg 1906 359) 

Insol m ethyl acetate (Naumann, B 
1910,43 314) 

Insol m acetone (Naumann, B 1904, 
37 4328 ) 

-f6H20 Very slowly sol m cold, com- 
pletely sol mhotH20 

-I-8H2O (Marguentte-Delarcharbonny, 
C R 112 229) 

Strength of Al2^'S04)3+Aq 

Sp gr 

1 normal 

Vs ;; 

V* “ 

Vs “ 

1 0550 

1 0278 

1 0138 

1 0068 

-j-lOHaO Dehquescent (v Hauer, W 

A B 13 449 ) 

+I6H2O Sol m cone H2SO4 (Baud, C 

R 1903, 137 494 ) 

+17H2O (Gawalowski, C C 1886 

(Wagner, Z phys Ch 1890, 6 35 ) 

100 pts of a noixture of 1 vol H2SO4+2 
rnls H2O dissolve only 6 45 pts 

Il2fS04)8 (Baud, C R 1903, 137 494) 
Al2(S04)s IS completely pptd from 
Al2(S04)8+Aq by an excess of glacial 
HC2H3O2 (Persoz,A ch (2) 63 444) 
Solubihty of Al2(S04)3+(NH4)2Al2(S04)4 
iSee wwder (NH4)2Al2(S04)4 

Solubilitv of Al 2 (S 04 ) 8 -l"K 2 Al 2 (S 04)4 Se-e 
under K 2 Al 2 (S 04)4 

Solubihty m Fe 2 (S 04 ) 3 +Aq at 25® 

721) 

-i-18H20 Permanent (Berzelius ) 

100 g of the aqueous solution contam 
27 82 g Al2(S04)3 at 25® (Wirth, Z anorg 
1913, 79 361 ) 

Solubihty of 412(804)3 +I8H2O m H2S04+Aq 
at 25® 

H2SO4 ■4“ Aq 
% HSO4 

100 g of the solution 
contain 
g AL (S04)3 

IQO g of the solution contain 

0 

27 82 

g A 12(804) 8 

g Fe (SO 4'' 3 

5 23 

9 90 

29 21 

26 21 

27 82 

0 

18 70 

20 44 

26 01 

6 064 

25 50 

15 40 

24 21 

9 819 

40 70 

5 07 

21 64 













♦bolution sat with respect to both salts 
(Wirth and Bakke, Z anorg 1914, 87 48 ) 
See also under 


(W irth, Z anorg 1913, 79 361 ) 


Solubility of Al2(S04)8+Li2S04 at 30° 


Composition of 

Solid pha-^f* 

Solution 

R(_si luc 


< 



25 1 

0 



LiaSOi, H2O 

21 93 

5 34 



(( 

16 10 

14 89 

63 70 

4 02 

(t 

13 63 

20 76 

14 72 

31 17 

L12SO4. H2O + 





A1j(S04)s, 18 HiiO 

13 24 

21 71 

61 24 

7 22 

LI2SO4, 4H2O 

11 73 

22 08 

6 92 

33 54 

Al 2 (S 04 ) 3 , I8H2O 

6 75 

24 34 

3 77 

37 06 

11 

3 44 

26 12 



C( 

0 00 

28 0 



cc 


(Schrememakers and de Waal, Ch Weekbl 
1906,3 539) 


Hydrous salt is scarcely sol m alcohol 
(berzelius ) 

Mm Alunogen 

-f-27H20 Efflorescent (Marguentte- 
Delarcharbonny, C R 99 800 ) 

Aluminum sulphate, acid, AI2O3, 4S03-f 
4H2O 

Extremely slowly sol m cold, more rapidly 
in hot H2O (Baud, C R 1903, 137 493 ) 
AI2O3, 6SO3+IOH2O Sol in H2O, solu- 
tion soon decomp into Al2(S04j3+H2S04 
(Silberberger, M 1904, 26 221 ) 

Alummum ammomum sulphate (Ammoma 
alum), (NH4)2Al2(S04)4+24H20 
100 pts H2O dissolve 2 9 pts anhydrous 
salt at 0°, 207 7 pts anhydrous salt at 110 6° 
(Mulder ) 

100 pts H2O dissolve 8 74 pts anhydrous 
salt at 17 5° (Pohl, W A B 6 697 ) 



SULPHATE, ALUMINUM AMMONIUM CHROMIUM 


100 pts H2O at t° dissolve pts 
(NH4)2Al2(S04)4 


t® 

Pt3 

(NHOaAhCSOO^ 

Pts 

(NH4)>1s(S04)4 + 

^ 24HsO 

0 

2 10 

3 90 

10 

4 99 

9 52 

20 

7 74 

15 13 

30 

10 94 

22 01 

40 

14 88 

30 92 

50 

20 09 

44 11 

60 

26 70 

66 65 

70 

35 11 

90 67 

80 

45 66 

134 47 

90 

58 68 

209 31 

100 

74 53 

357 48 


Solubility of NH4 alum m presenci 
(NH4)2S04 and 


Mixture used 

100 g “-at solution cor.1 


g (NH4)2S04 

g A1 (S( 

Sat NH4alum 
at 18 5° 

20 cc above sol- 

1 42 

3 

ution +6 g 
cryst Al2(S04)8 
20 cc above sol- 
ution +4g 
(NH4)2S04 

0 45 

16 

20 81 

0 


(Rudorff, 1885, B 18 1160) 


(Poggiale, A ch (3) 8 467 ) 


Accordmg to Locke (Am Cb J 1901, 26 
174), Poggiale's tables for NH4 and K alums 
are evidently transposed, and the above data 
axe applied bv Poggiale to K alum 

1 f H2O dissolves 91 9 g anhydrous, or 
1919 g hydrated salt, or 0 387 mols an- 
hydrous salt at 25° (Locke, Am Ch J 
1901, 26 175) 


Solubiht> m H 0 at t° 


t 

G (NH 4 ) 

41 (S04)4 
per 100 g H 0 

G (NH4) 

41 (S04)4 
+24HO 
per 100 
g HO 

G mol 
(NH4) 

Al (S04)4 
per 100 
g H2O 

0 

2 10 

3 90 

0 0044 

5 

3 50 

6 91 

0 0074 

10 

4 99 

9 52 

0 0105 

15 

6 2o 

12 66 

0 0132 

20 

7 74 

15 13 

0 0163 

2d 

9 19 

19 19 

0 0194 

30 

10 94 

22 01 

0 0231 

40 

14 88 

30 92 : 

0 0314 

50 

20 10 

44 10 

0 0424 

60 

26 70 

66 65 

0 0569 

95 

109 7 

00 

0 2312 


(Mulder, Poggiale Locke, Marino, Gazz 
ch It 1905, 35 II, 351, Berkeley, Trans 
Ro\ soc 1904, 203 A, 214 calc by Seidell 
^olubllItlei5 ) 


Insol m alcohol (Mulder ) 

Solubihty of A1(NH4)(S04)2+12H20 a j 
mixture of 93 3 g H2O and 23 33 g gly< mi 
=6 15 g (Dunlop, Pharm J 1910, 8i 6 
Solubihty m 93 3 g H20-h23 3 g glyi m 
+3 9 g phenol =5 59 g A1(NH4)( )4) 
-j-12H20 (Dunlop ) 

Mm Tschermigite 


Aluminum ammomum chromium suli ate 
Al2(S04)3, CNH4)2S04, Cr2(S( )84 

48H20 

Sol m H2O, decomp by boilmg ( oh] 
A 94 71 ) 

Al uminum csBsium sulphate, Al2Cs2(S( )44 
24H2O 

100 pts H2O at 17° dissolve 0 61 pt 
caesium alum (Redtenbacher, J j 94 
442) 


Solubility in 100 pts H2O at t° (calculal 1 fo 
salt dried at 130°) 


t 

Pts 

uluni 

t 

Pts 

ilum 

t 

0 

0 19 

25 

0 49 

65 

10 

0 29 

35 

0 69 

80 

17 

0 38 

50 

1 215 



(Setterberg, A 211 104 ) 


Solubility m ILO 


B -pt of sat solution is 110 6° 

M-pt of (NH4)2Al2(S04)4+24H20=92° 
(Tilden, Chem Soc 45 409), = 95° (Locke, 
I c ) 

Sp gr of aqueous solution at 15° contain 
ing 

6^0 9% 

1 0423 1 0141 1 0282 hydrous salt 

(Gerlach, Z anal 28 495 ) 


t j 

Pts 

anhydrous salt 
per litre 

G me 
anhyilroL 
per li 

25 

4 7 

0 01 

30 

5 89 

0 01 

35 

7 29 

0 02 

40 

9 00 

0 02 


(Locke, Am Ch J 1901, 26 180 


j. \jj.x xYxsx.yjfX'tJUij^. u xvx 


5?wi 


Solubility of Al 2 Cs 2 (S 04)4 m H 2 O at t® 


G Al2Cs2(S04)4+24H20 m 100 g solution ) 



% salt 

t° 

% salt 

0 

0 21 

75 

4 12 

15 

0 35 

80 

5 21 

30 

0 60 

90 

9 50 

45 

60 

1 04 

1 96 

100 4 

18 60 


Berkeley, Trans Roy Soc 1904, 203 A, 


Solubility in 100 g H2O at t° 


t° 

< 

t“ 

s 

O'S' 

o 

< 

t° 

o 

< 

t° 

6 

o 

< 

0 

0 19 

26 

0 50 

52 

1 45 

78 

5 15 

1 

0 20 

27 

0 51 

53 

1 51 

79 

5 40 

2 

0 21 

28 

0 52 

54 

1 58 

80 

5 78 

3 

0 22 

29 

0 55 

55 

1 65 

81 

6 05 

4 

0 23 

30 

0 57 

56 

1 71 

82 

6 4 

5 

0 24 

31 

0 59 

57 

1 77 

83 

6 7 

6 

0 25 

32 

0 60 

58 

1 86 

84 

7 0 

7 

0 26 

33 

0 62 

59 

1 92 

85 

7 4 

8 

0 27 

34 

0 65 

60 

2 06 

86 

7 7 

9 

0 28 

35 

0 69 

61 

2 14 

87 

8 0 

10 

0 29 

36 

0 72 

62 

2 25 

88 

8 3 

11 

0 30 

37 

0 75 

63 

2 37 

89 

8 6 

12 

0 31 

38 

0 77 

64 

2 50 

90 

8 8 

13 

0 32 

39 

0 80 

65 

2 65 

91 

9 0 

14 

0 34 

40 

0 85 

66 

2 78 

92 

9 2 

15 

0 35 

41 

0 87 

67 

2 90 

93 

9 5 

16 

0 36 

42 

0 91 

68 

3 13 

94 

9 9 

17 

0 38 

43 

0 96 

69 

3 34 

95 

10 1 

18 

0 39 

44 

1 01 

70 

3 50 

96 

10 4 

19 

0 40 

45 

1 00 

71 

3 67 

97 

10 8 

20 

0 41 

46 

1 10 

! 72 

3 85 

98 

11 1 

21 

0 42 

47 

1 17 

71 

4 07 

99 

11 5 

22 

0 43 

48 

1 21 

71 

4 30 

100 

12 0 

23 

0 45 

49 

1 27 

75 

4 50 



24 

0 47 

50 

1 10 

70 

4 72 



25 

0 49 

51 

1 39 

77 

4 95 




Valueb fioin 0-7° obt lined t)y inteipolation 
using Settei berg’s values foi 0°(A 1SS2, 211 
100 ) 

Irom 80-100° they weie cakulitod by 
extrapolation 

(Hart and Huselton, J Am Chem Soc 1914, 
36 2084) 


Melts in crystal H2O at 106° (Tilden, 
Chem Soc 45 409), at 120 5° (Erdmann), 
at 122° (Locke ) 

Alnmmnm, calcium sulphate, basic, ALOs, 
6CaO, 3S08d-32H20 

Mm Ettnngite Mostly sol m H2O, sol 
mHCl+Aq 


Aluminum chromium sulphate, Al2Cr2(S04)6 
Insol m H2O 

Al2Cr2 (804)0,32804 Insol mH20 (fitard 
C R 86 1400) 

Aluminum chromium potassium sulphate, 
Al2(S04)8, Cr2(804)8, 2 K 2 SO 4 + 48 H 2 O 
Sol m H2O, but decomp on boihng (Vohl ) 

Aluminum copper sulphate, 2AI2OS, 9CuO, 
3SOs -|"21H20 

Mm CyanoincJvite (Percy, Phil Mag (3) 
36 103) 

Aluminum hydroicylamme sulphate, 

Al2(S04)3, (]SrH20H)2S04+24H20 
Sol m H2O (Meyermgh, B 10 1946 ) 

Aluminum, iron (ferrous) sulphate, Al2(S04)*, 
PeS04+24H.0 

Sol in H2O (Klauer, A 14 261 ) 

Mm Halotnchite 

Al2(S04)3, 2FeS04+27H20 Sol m H2O 
(Bertluer ) 

AI 2 O 3 , 2S08, 6 FeS 04 Easily sol m H 2 O 
(Philhps ) 

Al2(S04)8 2FeS04, H2SO4 Insol m H 0 
(fitard, C R 87 602 ) 

Aluminum iron (feme) sulphate, A1 (804)3, 
Fe2(S04)3 

Insol m H2O (£tard, C R 86 1399 ) 
Al2(S04)3, Fe‘)(S04)3, £[2804 As above 
(£tard ) 

See Al2(S04)3+Fe (804)3, under Al2(S04)3 
and Fe2( 804)3 

Aluminum ferrous potassium sulphate, 
Al2(S04)8, 12FeS04, 2K2SO4+24H2O 
Permanent 81 sol m H O (Dufrenoy ) 

Alummum lead sulphate, A1 Pb2( 804)5 -h 
20 HO 

Permanent, insol m H 0 (G H Bailey 
J Chem Soc Ind 6 415 ) 

Aluminum lithium sulphate, Li Al2(S04)44- 
24 H 2 O 

Sol in 24 ptb cold, and 0 87 pt hot H2O 
(Ivralovanskv, Schv J 64 349 ) 

Does not exist (Rammelsberg, J B 1847- 
48 394, Arfvedson, Gmelm ) 

Alummum hthium potassium sulphate (^) 
Sol in H2O, from which it crystallises on 
cooh ig (Joss, J pr 1 142 ) 

Alummum magnesium sulphate, MgS04, 
Al 2 (S 04 ) 3 + 22 H 20 
Mm Pickennqite 

2MgS04, Al2(S04)3+22H20 Mm Pio 

WgSOi, A1 j(S04 )3+36H20 Very sol m 
HjO (Klauer, A 14 264 ) 
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SULPHATE, ALUMINUM MAGNESIUM MANGANOUS 


Alinmnum magneanm 

AliCSOOi, MgSO<, MnS04+25Hs0 

' ^ , /TT" N XlAf'ir 


(Kane) Very 
J (2) 18 379 ) 


As sol uiHjO asK alum 
sol m HjO (Smith, Sill Am 
Min Bosjemamte 

manganous sulphate, Alj(S04)8, 
MnS04+25Hs0 
Sol in HjO (Berzekus ) 

+24HjO Mm Apjohmte 

Alununum mangamc sulphate, 2Al2(S04)j, 
Mii,(S04)j „ 

Insol m H,0 (£taid, C B 86 1399 ) 

Alununum mckel sulphate, Al2(S04) », 2N1SO4, 
H1SO4 

Insol in HjO, but gradually deoomp 
thereby (fitard, C R 87 602 ) 

Alummum potassium stdphat^ basic, 
sSuaO., SO.), K.S04+6H20=K.S04, 

3A1s(S04,)(OH)4 

Min Alumte Insol m H2O Insol m 

*”sol iiPboiling H^Oi of ^ ^ 
more easily m a mixture of 12 g HsbOi 
1 5 g HsO, and also m w^er acida if beated 
to 210“ fMitsoherheh, J pr 81 108) 

4-9H2O Mm Lomgite SI sol b°“: 
mg HCl+Aq (Mitscherhch, J g ^ 458 ) 
Nearh^ms)! m HCl or cone to0s-|-4.q, 
but sol m a mixture of 1 pt and 1 pt 

HjO (Debray, Bull Soc (2) 7 9) 
Alj0(S04)2 , KsS 04 Sol m HjO, but de- 
comp bv heatmg , 

With i anting composition Precipitat^ 
Insol in H 0 Veo si sol m cold graduaUy 
in hot acids (Bley, J pr 39 17 ) Very 
difficulth sol in warm cone HOli-Aq, but 
easily sol m KOH+Aq (Naumann, B 8 
1630) 

Aluminum potassium sulphate (Pota^ ^um), 
KA1(S04)24-12H20 or K2Al2(S04)4 = 

K SO 4, ^ (S04)3+24H O 
Sol m H 0 with absorption of heat 
l\lien 100 pts H 0 at 10 8° are mix^ with 
14 pts alum, the temp is lowered 1 4 
(Rudorff, B 2 68 ) 

Burnt alum is very slowly sol m Jl2'J 

100 pt H O at t® dissohe P pts. K Al2(fc»04)4+24H 0 


100 pts H2O dissolve (a) pts anhy< 
alum, and (6) pts c^staUised at t° 


10 
4 50 
9 16 

70 


20°' 30° 40° 

6 57 9 05 12 35 

13 66 19 29 27 3 

80° 90 


2 62 
b 5 22 

60° 70° 80° 90° 10 

a 21 1 26 95 35 2 50 3 70 

6 51 3 71 97 103 1 187 8 421 

(Poggiale, A ch (3) 8 467 ) 

According to Locke (Am Ch J 190 
174) Poggiale’s tables for NH4 and K j 
axe ^evidently transposed, and the t 
date axe apphed by Poggiale to NH4 all 

100 pts H2O dissolve K2Al2^S04)4+2 
corresponding to pts anhy 
K2Al2^S04)4 


(Bund & 1822 ) 

tool HI Is pt cold and 16 pts boiling H O (Four 
c^o^) in 14 12 pts cold and 0 75 pt boiling H 2 O 
(Bergiiiiiin) 111 lo pts. cold and 0 7o pt boiling H 2 O 
(Duma ) in 1 1 7 pts. H 0 at lb 75° (\bl) 

100 pt HO dussohe 14 79 pts alum at lo 56° and 
13d 3 i pts at 100 (LresDict) ^ , 

K \1 (toOd 4 + 4qsat at lo t >n n 10 0 >9 pts alum 
ine\er\ 100 pts HO (Micbcl^nilvnF 

K \1 (s> 04)4 + A.q sat in cold contains o2% alum 
(Fourcro\) b7% (Boerha\e) 


Temp 

Pts 

KALh(S04)4 

Temp 

Pts 
K AlaCS 

0 

3 0 

60 

25 

5 

3 5 

70 

40 

10 

4 0 

80 

71 

15 

5 0 

90 

109 

20 

5 9 

92 5 

119 

30 

7 9 

300 

154 

40 

11 7 

no 

200 

50 

17 0 

111 9 

210 


t 

P 

t 

P 

1 ’ -T 

7 b 

oO 0 

46 7 

J1 2) 

10 4 

62 D 

230 0 

2"> 0 

22 0 

7o 0 

920 0 

3' D 

44 1 

87 0 

lo66 6 


t° 

g alum 

t 

g alu 

0 

57 0 

75 

1280 

5 

7b 3 

76 

1412 

10 

84 S 

77 

1517 

15 

103 6 

78 

1680 

20 

120 3 

79 

1775 

25 

131 3 

80 

1950 

30 

184 9 

82 

2273 

36 

204 3 

84 

2661 

40 

250 0 

84 () 

2816 

45 

290 2 

85 1 

3166 

50 

367 S 

85 3 

3337 

55 

457 7 

85 6 

3372 

60 

585 4 

86 

3997 

65 

708 4 

87 

4825 

70 

943 8 

88 

6639 


Ills 

)0° 
> 9 
) 5 


26 

Lins 

ove 

i 

I2O 

ous 


(Mulder, Scheik Verhandel 1864 9< 

100 pts H2O at 17° dissolve 13 ^ 
K2Al2(S04)4+24H20, or 7 36 pts 
(Redtenbacher, J pr 94 442 ) 

Forms §upersaturated solutions very e 
Supersat solutions are brought to cryst 
tion by addition of a crystal of alum 
isomorphous substance, as chrome 01 
alum Other substances as NaCl, etc 
no action (Thomson, Chem Soc 36 
1 1 H2O dissolves 72 3 g anhydro 
138 4 g hydrated salt, or 0 28 g m 
anhydrous salt at 25 ° (Locke, Am 
J 1901, 26 175 ) 

Solubility in HiO it t° 

(g alum in 1000 g H 2 O ) 


pts 

h)i 

Illy 

m 

ai 

xor 

lavt 

99 

1 0] 

0 

Ch 


(Marmo, Gazz ch it 1905, 36 (2) 1 ) 



SULPHATE, ALUMINUM POTASSIUM 


923 


Solubility in H2O at t° 


t® 

g KsAh 
(S04)4 per 
100 g H2O 

g K2AI2 
^S04)4+24H20 
per 100 g H2O 

g mol 
K2Al2(S04)4 
per 100 g H2O 


3 0 

5 65 

0 0058 

5 

3 5 

6 62 

0 0038 



7 60 


15 


9 59 

0 0097 


5 9 

11 40 

0 0114 

25 1 

7 23 

14 14 

0 0140 


8 39 

16 58 

0 0162 


11 70 

23 83 

0 0227 






24 75 

57 35 


70 1 


no 5 


80 1 


321 3 

0 01374 


109 0 

2,275 0 

0 2110 1 

92 5 



0 2318 


(Mulder, Poggiale, Locke, Marino, Gazz 
ch it 1905, 36 (2) 351, and Berkeley, Proc 
Roy Soc 1904, 203 A, 214, calc by Seidell, 
Solubilities, 1st Ed ) 


M -pt of K2Al2(S04)4+24H20 = 84 5° 
(Tilden, Chem Soc 46 409), =92 5° (Erd- 
mann), =91°(Locke) 

Sp gr of sat K2Al2(S04)4'f’Aq at 8° = 
1 045 (Anthon), at 15° = 1 0488 (Michel and 
Krafft), at 15° = 1 0456 (Stolba) 

Sp gr of K2Al2(S04)4+Aq at 15° con- 
tammg 5% K2Al2(S04)4 = l 0477 (Kohl- 
rausch, W Ann 1879 1 ) 


Sp gr of K2AI2 864)4+ Aq at 15° a = pts 
K2Al2'SO 1)4+241120 m 100 pts solu- 
tion, b = ])ts K2AI2 804)4 in 100 pts 
solution, c = ptb K2AI2 864)4 for 100 pts 
H2O 


a 

b 

c 

bp fer 

4 

2 1792 

2 2277 

1 0210 

8 

4 3584 

4 5570 

1 0420 

12 

6 5376 

6 9950 

1 0041 

13 

7 083 

7 (>22 1 

1 0690 


(Gerl ich, Z anal 27 280 ) 


Saturated solution boils at 111 9°, and 
contains 210 6 pts K2Al2(S04)4+24H20 to 
100 pts H2O (Mulder) 

100 pts H2O contain 52 pts K2AI2 (864)4, 
and boils at 104 5° (Griffiths ) Crust fonns 
at 106 3°, when the solution contains 114 2 
pts K2Al2(S04)4 to 100 pts H2O (Gerlach, 
Z anal 26 426 ) 


B-pt of l\2Al2(S04)4+Aq containing pts 
K2Al2^S04)4 to 100 pts H2O 


B pt 

Pts 

K>1 (S04)4 

B pt 

Pts 

KM (S04)4 

100 5° 

17 0 

104 0° 

83 9 

101 0 

30 2 

104 5 

90 7 

101 5 

41 8 

105 0 

97 6 

102 0 

51 6 

105 5 

103 9 

102 5 

60 4 

106 0 

no 5 

103 0 

68 7 

106 5 

116 9 

103 5 

76 7 

106 7 

120 55 


(Gerlach, Z anal 26 435 ) 


K.Alo(S04)4+Al2(S04)3 
K2AI2 (804)4 IS nearly insol in sat Al2(S04)3 
+Aq (Crum, A 89 156 ) 


Solubihty in Al2'S04)s+Aq Sohd Phase = 
K aluin+Al2'S04)3 



g Al2(S04)3+l8H20 ' 
in 1000 g H 0 

g K SO4 m 

1000 g H 2 O 

0 

234 73 

23 45 

20 

824 25 

30 85 

35 

911 02 

35 29 

50 

1,243 21 

59 55 

65 

1,598 00 

119 43 

77 

1,872 11 

183 80 


(Marino, Gazz ch it 1905, 36 (2) 351 ) 


Solubihty IS decreased by presence of Na 
alum (Venable, C N 1879, 40 198 ) 
Nearly completed pptd from sat aq 
solution by addition or Fc or Cr alum (v 
Hauer, J B 1866 59 ) 

K2Al2(S04)4+MgS04 

Ki\l2'S04)4+Aq sat at 10° and then sat 
with Mg&()4 at 9°, contain^ for 100 pts 
H2O— 



4t 10 


A.t 9 

Alum ( inhydrous) 

4 0 

2 7 


MgS04 


31 2 
33 9 

31 1 


(Muldei ) 


K2Al2(S04)4+K2S04 


K2Ai2(S04)4+Aq at 10°, and then sat with 
IV28O4 at same temp , contains for 100 
pts H O — 



A.t 10 


At 9® 

Alum (anhydrous) 

4 0 

0 

86 


K2SO4 


9 

16 

9 7 



10 

20 



(Mulder ) 
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SULPHATE, ALUMINUM RUBIDIUM 


Solubilit\ m KaS04+Aq Solid phase = 
K alum+K2S04 


t® 

A1 (sOda 
-flbHjO 

m 1000 g 

IIsO 

g KBOi 
in 1000 
g HaO 

t® 

g 

4.1 (£> 04)3 
d-lSH 0 
in 1000 
g H 2 O 

g K 2 SO 4 
m 1000 
g H 2 O 

0 

5 06 

75 83 

40 

73 88 

163 10 

0 5 

8 658 

75 18 

50 

126 00 

195 40 

5 

lb 07 

85 78 

60 

249 70 

238 80 

10 

18 52 

96 50 

70 

529 01 

323 74 

15 

30 

20 56 i 
39 60 

109 30 
147 80 

80 

1,044 04 

517 27 


(Marino, I c ) 


Aluminum rubidium sulphate, AlaRborg a 
-\-24S.2^ * 

100 pts H 2 O dissolve 2 27 pts at 7® 
very sol m hot H 2 O (Redtenbaehe t’ 
pr 94 442 ) 


Solubihty in 100 pts H2O at t® (calcu 
for salt dried at 130°) 


ed 


t° 

Pts 

alum 

t® 

Pts 

alum 

t® 

I 

a 

0 

0 71 

25 

1 85 

65 

C 

10 

1 09 

35 

2 67 

80 

2 ] 

17 

1 42 

50 

4 98 




K2Al2(S04)4-fNa2S04 

K2\l2^S04)4+^q sat at 10°, and then sat 
with Na2SO at 9°, contams for 100 pts 
H2O— 



At 10 


At 9 

Alum (anhydrous) 

4 0 

4 1 


NajSO, 


8 8 

8 4 

1 


12 9 



(Mulder ) 


(Setterberg, A 211 104) 


Solubihty ifiL H2O 


t 

Pts per litre 

G mols 
anhydrous It 
per litr€ 

25 

18 1 

0 059 

30 

21 9 

0 072 

35 

26 6 

0 087 

40 

32 2 

0 106 


(Locke, Am Ch J 1901, 26 180 


Solubihtj of K2AI (S04)4+Tl2Al2(S04)4 m 
H 0 at 25° 


G 

K -d (b04)4 
pe 1 

G 

Tlj4> tS04)4 
per 1 

Solid phase 
Mol % 
KM (S04)4 

Sp gr 

69 90 

0 00 

100 

1 0591 

74 56 

0 48 

99 61 

1 0601 

67 90 

1 72 

98 48 

1 0598 

65 30 

4 52 

95 45 

1 0603 

64 95 

9 60 

91 73 

1 0605 

53 23 

18 44 

82 54 

1 0609 

4o 32 

24 60 

75 12 

1 0609 

3S 02 

32 48 

65 73 

1 0611 

34 54 

35 59 

61 36 

1 0611 

2S 3o 

42 99 

51 93 

1 0623 

10 94 

66 12 

21 34 

1 0654 

0 00 

75 46 

0 00 

1 0674 


iFoch Z Kr>st Mm 1897,28 397) 


Insol m alcohol of 0 905 sp gr or less 
(Anthon, J pi 14 125) 

Insol in acetone (Naumann, B 1904, 
37 4o2S) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790) 

Solubility in H2O is increased by glycerme 
(Dunlop, Pharm J, 1910, 31 6 ) 

Min KahmU 

+8H2O Stable in dry air (Marino, I c ) 
+I4H2O Converted into ord alum m 
air (Marmo ) 


Melts m crystal H2O at 99° (Ti en, 
Chem Soc 46 409), at 105° (Erdm n) 
at 109° (Locke ) 


Aluminum silver sulphate, Al2Ag2(SC 4+ 
24H2O 

Decomp by H2O (Church and N th 
cote, C N 9 155 ) 


Alummum sodium sulphate, Al2Na2(SC 4-I- 
24H2O 

Very si efflorescent 

Sol in 2 14 pts II () it H or 100 pts H O d alve 
46 7 pts soUnlum Sol in 1 pt (7 ner 

Schw J 36 IM) 

100 pts HiO diasolvo 110 pts it 1 j > an I i m *1 
lijjUid of 1 296 sp fer (Ur ) 

100 pts H2O dissolve 51 pts soda ah i at 
16° (Augd, C R 110 1139 ) 

100 pts H2O dissolve 110 pts soda um 
at 0° (Tilden, Chem Soc 46 409 ) 

100 g H2O dissolve at 
10° 15° 20° 25° 30° 

36 7 38 7 40 9 43 145 8 g anhydroue lalt 
(Smith, J Am Chem Soc 1909, 31 47] 

M-pt of Na2Al2(S04)4+24H20 = ( = 
(Tilden, Chem Soc 46 409 ), =63 ° (I ke. 
Am Ch J 1901, 26 183 ) 

Insol m absolute alcohol (Zellner 
Mm Mendozite 



SULPHATE, AMMONIUM 


925 


^umintiin thallous sulphate, T1A1(S04)2 
0 177 g mols of anyhydrous salt axe sol 
in 1 1 H2O at 25°, or 1 1 H2O dissolves 75 g 
of the anhydrous, or 117 8 g of the hydratSi 
salt at 25^ (Locke, Am Ch J 1901, 26 
175) 


Solubility m H2O at t° 


t 

G Al2Tl2(S04)4 
in 100 g H 2 O 

G AI 2 TI (S 04)4 
+24H 0 
in 100 g H 2 O 

0 

3 15 

4 84 

5 

3 80 

5 86 

10 

4 60 

7 12 




25 


11 95 

30 

9 38 

14 89 

40 

14 40 

23 57 

50 

22 50 

38 41 

60 

35 36 

65 19 


(SeideU, Solubihties, 1st Ed , p 15 ) 


3Al2(S04)8, TI2SO4+96H2O Sol m H2O 
(Lamy ) 


Altmimtun zmc sulphate, Al2(S04)8, ZnSO^d- 
24H2O 

Sol mH20 (Kane) 


Al iiTnimim sulphate chromium chlonde, 
Al(0H2)6(S04)2CrCl2(0H2)4+2H20 
(Werner, B 1906, 39 337 ) 


Aluminum sulphate sodium fluonde 
Decomp by H2O (Weber, Dingl 263 
112 ) 


Ammomum sulphate, (NH4)2S04 

Sol in H2O with absorption of heat 

75 pts (NH 4 ) SO 4 mixed with 100 pts 
H 2 O lower the temperature from 13 2 ° to 
6 8°, that is, 6 4 ° (Rudorff, B 2 68 ) 

Sol in 1 n pts H,() at 10 (Scluff A 109 32b ) 

Sol m 2 pts HiO at IS 7 j (Abl ) 

Sol in 2 pts H/) at 15 6° and in 1 pt boilmg H O 

(Fourcroy ) 

100 pts HO at 62 6 dissolve 78 pts (NHdjSOj 
(Wenzel ) 

100 pts H 2 O at 15° dissolve 66 739 pts (NHd^&Oj 
(Michel and Krafft ) 

Sol m 1 3 pts cold H2O (Vogel, N Rep 
Pharm 10 9 ) 

Sol m 1 37 pts cold H2O at 10° (Mulder, 
J B 1866 67 ) 

Sol m 1 34 pts H2O at 16-17° (v Hauer, 
W A B 63, 2 221 ) 


100 pts H2O dissolve at 

0° 10° 20° 30° 

71 00 73 65 76 30 78 95 pts (NH4)2S04, 
40° 50° 60° 70° 

81 60 84 25 86 90 89 55 pts (NH4)2S04, 
80° 90° 100° 

92 20 94 85 97 50 pts (NH4)2S04 

(Alluard, C R 69 500 ) 


Solubihty m 100 pts H2O at t° 


t° 

-1 

g. 

t° 

0 

g. 

t° 

0 

S 

0 

70 6 

37 

80 1 

74 

93 1 

1 

70 9 

38 

80 4 

75 

93 4 

2 

71 1 

39 

80 7 

76 

93 8 

3 

71 4 

40 

81 0 

77 

94 2 

4 

71 6 

41 

81 3 

78 

94 5 

5 

71 8 

42 

81 7 

79 

94 9 

6 

72 1 

43 

82 0 

80 

95 3 

7 

72 3 

44 

82 3 

81 

96 6 

8 

72 5 

45 

82 7 

82 

96 0 

9 

72 8 

46 

83 0 

83 

96 4 

10 

73 0 

47 

83 3 

84 

96 8 

11 

73 2 

48 

83 7 

85 

97 2 

12 

73 6 

49 

84 0 

86 

97 6 

13 

73 7 

50 

84 4 

87 

98 0 

14 

74 0 

51 

84 7 

88 

98 4 

15 

74 2 

52 

85 1 

89 

98 8 

16 

74 4 

53 

85 5 

90 

99 2 

17 

74 7 

54 

85 8 

91 

99 6 

18 

74 9 

55 

86 2 

92 

100 0 

19 

75 1 

56 

86 6 

93 

100 4 

20 

75 4 

57 

86 9 

94 

100 8 

21 

75 7 

58 

87 3 

95 

101 2 

22 

75 9 

59 

87 7 

96 

101 6 

23 

76 2 

60 

88 0 

97 

102 1 

24 

76 4 

61 

88 4 

98 

102 5 

25 

76 7 

62 

88 7 

99 

102 9 

26 

76 9 

63 

89 1 

100 

103 3 

27 

77 2 

64 

89 5 

101 

103 8 

28 

77 5 

65 

89 9 

102 

104 2 

29 

77 8 

66 

90 2 

103 

104 6 

30 

78 0 

67 

90 6 

104 

105 1 

31 

78 3 

68 

90 9 

105 

105 5 

32 

78 6 

69 

91 3 

106 

106 0 

33 

78 9 

70 

91 6 

107 

106 5 

34 

79 2 

71 

92 0 

108 

107 0 

35 

79 5 

72 

92 4 

108 9 

107 5 

36 

79 8 

73 

92 7 




(Mulder, calculated from his own and other 
observations, Scheik \ erhandel 1864 60 ) 


100 g (NH4)oS04+Aq contain 41 4 g 
(NH4)2S04 at 0° (de Waal, Dissert 1910), 
44 27 g at 30° (Schreinemakers, Z phys 
Ch 71 110), 47 81 g at 70° (de Waal ) 
(NH4)2S04+Aqsat at 15° has sp gr 1248 
(Michel and Krafft, A ch (3) 41 471 ) 
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Sp gr of (NH 4 ) 2 S 044 -Aq at 15° 


c 

s 

s 

z 

sp gr 

0 

£ 

z 

Sp gr 

0 

cn 

£ 

a 

z 

Sp gr 

1 

1 

0057 

18 

1 

1035 

35 

1 2004 

2 

1 

0115 

19 

1 

1092 

36 

1 2060 

3 

1 

0172 

20 

1 

1149 

37 

1 2116 

4 

1 

0230 

21 

1 

1207 

38 

1 2172 

5 

1 

0287 

22 

1 

1265 

39 

1 2228 

6 

1 

0345 

23 

1 

1323 

40 

1 2284 

7 

1 

0403 

24 

1 

1381 

41 

1 2343 

8 

1 

0460 

25 

1 

1439 

42 

1 2402 

9 

1 

0518 

26 

1 

1496 

43 

1 2462 

10 

1 

0575 

27 

1 

1554 

44 

1 2522 

11 

1 

0632 

28 

1 

1612 

45 

1 2583 

12 

1 

0690 

29 

1 

1670 

46 

1 2644 

13 

1 

0747 

30 

1 

1724 

47 

1 2705 

14 

1 

0805 

31 

1 

1780 

48 

1 2766 

15 

1 

0862 

32 

1 

1836 

49 

1 2828 

16 

1 

0920 

33 

1 

1892 

50 

1 2890 

17 

1 

0977 

34 

1 

1948 




(Schiff, calcxzlated by Gerlach, Z anal 8 280 ) 


Sp gr of (NH 4 ) 2 S 04 +Aq at 15° 


X 

Z 

Sp gr 

c 

X 

a 

z 

Sp pr 

0 

X 

£ 

z 

Sp gr 

5 

10 

1 0292 

1 OoSl 

20 

30 

1 1160 

1 1730 1 

31 

1 1787 


(KoMrausch, W inn 1879 1 ) 


Sp gr of (NH 4 ) 2 S 04 +Aq 


1/^(NH4)2S04 g mol 
in. 1000 g of solution 

Sp gr 16®/16<= 

0 

1 000000 

0 5514 

1 000347 

1 1251 

1 000704 

2 3114 

1 001436 

4 5840 

1 002823 

10 0893 

1 006093 

20 0138 

1 012023 

40 5236 

1 024117 

56 8536 

1 033690 


(Dijken, Z phys Ch 1897, 24 107 


Sp gr of (NH 4 ) 2 S 04 +Aq at 20° 


Normality of 
(NH4)2S04H-Aq 

% (NH4)2S04 

Sp gj 

3 75 

40 28 

1 22i 

2 964 

32 99 

I 18i 

1 978 

23 01 

1 13 

0 876 

10 88 

1 06 

0 492 

6 275 

1 03' 


(Forchheimer, Z phys Ch 1900, 34 22) 


Sp gr of (NH 4 ) 2 S 04 +Aq at 20° 


Solution 

Sp gr 

weight of 10 com 
of the solution 

... 

(m 

2 SO 4 

sat 

1 248 

12 5062 g 

11 9034 

5 

2 

V, “ 

1 196 

3< 

9 

■A “ 

1 139 

11 3377 “ 

2< 

6 

‘A “ 

1 077 

10 7232 '' 

1 

3 

Vs “ 

1 039 


1 

65 


(Wiener, Z phys Chem 1911, 71 1 ) 


B-pt of sat solution crust forrc i at 
106 2° solution containing 88 2 pts 
(NH 4 ) 2 S 04 to 100 pts H)0, highest mp 
observed, 108 2° (Gerlach, Z anal 26 L26 ) 


Sp gr of (NH 4 ) 2 & 04 +lq at 15° 


7 



Sp gr 

0 

X 


z 

sp gr 

£ 

z 

in 

Z 

Sp gr 

3 

1 0181 

10 

1 0600 

30 

1 1773 

6 

1 0359 

20 

1 1190 

40 

1 2352 


(Gerlach, Z anal 28 493 ) 


Sp gr of sat solution = 1 248 (Ger- 
lach ) 


B-pt of (NH 4 ) 2 S 04 +Aq containini pts 
(NH 4 ) 2 S 04 to 100 pts H 2 O 


B pt 

I^ts 

(NH4)2S()4 

B pt 

. 

Pt 

(NH 4 ) 

100 5° 

7 8 

105 0° 

71 

101 0 

15 4 

105 5 

78 

101 5 

22 8 

106 0 

85 

102 0 

30 1 

106 5 

92 

102 5 

37 2 

107 0 

99 

103 0 

44 2 

107 5 

105 

103 5 

51 1 

108 0 

112 

104 0 

58 0 

108 2 

1X5 

104 5 

64 9 




(Gerlach, Z anal 26 431 ) 


Sol with decomp m HCl+Aq 
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Solubility in H 2 S 04 +Aq at 25° 


100 g of the solution 
contain 

Solid phase 

Mol 

H2SO4 

Mol 

(NH4)2S04 

0 00 

2 28 



0 24 

3 25 



0 47 

3 19 


(NH4),S04 

0 97 

3 15 



1 19 

3 15 



^ 1 43 

3 22 



1 72 

3 18 



2 20 

3 02 



2 60 

2 97 



2 71 

3 00 


(NH4).H(S04)8 

2 82 

3 03 



2 96 

3 10 



3 20 

3 19 



3 32 

3 25 



3 47 

3 32 



3 54 

3 20 



3 76 

2 84 


. (NH4)HS04 

4 22 

2 26 



5 09 

1 44 




(DAns, Z anorg 1909, 66 229 ) 


Solubility m H 2 S 04 +Aq at 30° 


Composition of the solution 


% 

by wt 
H 2 SO 4 

b> wt 
(NH 4 ) SO 4 

u 

by wt 

U 2 O 

Solid phase 

10 63 

43 59 

45 79 

(NH4)2S04 

10 70 

43 25 

46 05 


13 18 

44 10 

42 72 

(NHi) SO 4 + 

3(NH4) &O 4 H S )4 

16 67 

42 06 

41 27 

i(NH4) SO 4 H2S()4 

25 82 

41 15 

33 03 


27 33 

41 16 

31 51 


32 32 

44 63 

22 26 


33 12 

45 50 

21 83 


33 84 

45 52 

20 64 

(NH4)HS()4 

33 96 

45 31 

20 73 


38 51 

35 37 

26 12 


42 12 

30 10 

27 78 


45 80 

24 88 

29 32 


45 77 

24 30 

29 93 


56 55 

16 98 

26 37 


62 43 

20 41 

17 16 


62 46 

24 40 

13 14 


63 12 

24 20 

12 68 


62 57 

27 67 

9 76 


62 83 

29 75 

8 42 


62 56 

30 26 

7 28 


62 67 

31 86 

5 47 


52 59 

33 70 

3 71 


51 63 

36 75 

1 72 


52 23 

36 95 

0 82 



(Van Dorp, Z phys Ch 1910, 73 285 ) 


Solubility of (NH 4 ) 2 S 04 m H 2 S 04 +Aq at 25° 


In 1000 g of the 
solution 

Solid phase 

Mol 

SO 3 

Mol 

(NH4)2S04 

4 29 

2 17 


4 57 

1 83 

(NH4)HS04 

4 85 

1 60 


5 25 

1 36 


5 66 

1 22 


6 16 

1 26 


6 47 

1 55 

(NH4)HS04 

6 51 

1 95 


6 50 

2 37 


6 43 

2 50 

(NH4)HS04+fNH4)Hs(S04)2 

7 28 

1 64 


7 99 

1 38 

(NH4)Hs(S04)2 

(7 60) 

(174) 


(8 00) 

(1 42) 


9 02 

0 96 


9 21 

0 832 

(NH4)HS207 

9 60 

0 977 


9 68 

1 00 


9 67 

1 26 

(NH4)HS207 + ? 

10 43 

0 894 



(DAns, Z anorg 1913,80 241) 


Very easily sol , even in cone NH 4 OH+ 
Aq (Girard, Bull Soc (2) 43 522 ) 


Solubility of (NHi) SO. 

1 in NH 40 HH- ^q at 25° 

In 1000 g of the solution 

Mol (NH 4 ) SO 4 

]Mol (NHs) 

3 28 

0 

2 60 

1 02 

2 13 

1 95 

1 59 

1 44 

1 16 

5 35 

0 78 

7 13 

0 

9 ^7 


(DAii', and hchremei Z anoig 1910,67 438) 


100 pts H O dissolve 46 5 pts (NH4) SO4 
and 26 8 pts NH4CI at 21 5° 


Solulnlitv of (NH4) S ()4 in \ H 4 CI + ^q at 10° 


% i 

NH4CI 

€/ 

{\Hi) b04 

bolid phase 

0 

44 

{\H4) S()4 

6 86 

36 15 


14 62 

28 6 


17 60 

25 69 

(NH 4 ) b04+NH4Cl 

17 93 

25 81 

( 

19 07 

23 22 

NH 4 CI 

19 97 

21 3 


22 3 

16 33 


24 06 

12 72 

i i 

29 5 

0 



(Schreinemakers, Arch N4er Sc 1910, (2) 16 
92) . 


See also under NH4CI 
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(NH4) SO^+CuSO^ (NH4)2S04+Li2S04 

Solubility of <NH4)2Sq4+CuS04 in H2O at Solubility of (NH4)2SQ4-hLi2S04 

Temp =30° 



% 

(NH4)2SOi 

% 

L 12 SO 4 

Solid phase 

44 1 

0 

(NH4)2S04 

40 8 

3 

it 

39 5 

6 6 

(NH4)2S04+NH4L 0, 

30 

10 

NH4L1S04 

21 6 

15 

tc 

15 

20 

C( 

12 5 

21 9 

NH4L1S04+L12S04 Ij( 

8 9 

23 

L12S04, H20 

0 

1 25 1 

cc 


1 

s 

0 

Sohd phase 

0 

20 32 

CUSO 4 5H 0 

2 45 

20 10 


5 79 

20 53 

CUSO 4 oH 0 +CUSO 4 (NH 4 ) SO 4 
6H 0 

6 98 

lb 77 

CuS04 (NH 4 ) SO 4 6H 0 

8 19 

13 65 


9 33 

11 03 


17 53 

4 05 


29 27 

1 57 


38 o2 

0 77 


43 29 

0 49 

CUSO 4 (NH4)jS 04 6H O-h 
(NH 4 ) SO 4 

44 

0 

(NH 4 ) SO 4 


(bchrememakers, \rch Is^er Sc 1910, 16 
12 ) 

See also under CUSO4 


(NH4)oS04+FeS04 

Soiubilit> of (NH4j S04 4-FeS04 in H204- 
\q It 30" 


Compobiton of the 
solution 


7 b\ wt 
Feto04 

b\ 

(NH4) b04 


24 90 i 

0 

’ FeS04 7H 0 

2o 24 

:) 24 


2i 22 

1 9o 

7H 0 4. 

rcj504 (NH 4 ) SO 4 (>n 0 

2i 2h 

S9 



b 44 

Fe'^04 (NH 4 ) SO 4 btl 0 

17 b4 

b 90 

lo !:» 

11 45 


7 95 

lb 29 


1 70 

19 64 


1 72 

34 24 


0 79 

43 SG 

i 

Feb 04 (NH 4 ) 2 SJ 4 6 H 2 O + 
(NH 4 ) b04 

0 79 

43 90 


0 

44 27 

(NH4)oS04 


(Schreinemakerfa, Z phjs Ch 1910, 71 111 ) 


Temp =50 

45 7 

1 

(NH4)aS04 

43 05 

5 86 

(NHO2SO4+NH4I O4 

19 65 

16 35 

MH4L1SO4 

13 90 

21 20 

<t 

13 97 

21 23 

NH4L1SO4+LI2SO4 E2( 

11 45 

21 75 

LI2SO4, H2O 

9 63 

22 79 

t( 

8 58 

23 09 

(( 

7 56 

23 86 

ee 

0 

24 3 

(t 


(Schremenaakers and Cocheret, Che 
Weekbl 1905,2 771 ) 


(NH 4 ) 2 S 04 +MnS 04 

Solubility of (NH4)2S04-fMnS04 m 1 0 
G per 100 g sat solution 


Temp =30® 


MnS04 

(NH4)2&04 

Solid phase 

39 3 

0 

MnSO,, 6H2O 

38 49 

3 64 

MnSOi, 5HjO+Mn£ 



(NH4)2S04, bH20 

33 44 

4 91 

ft 

22 06 

9 65 

(t 

9 02 

‘^O 36 

ct 

2 91 

37 42 i 

a 

1 75 

42 58 

MnS04jNH4)2S04, 



+ (Nk4)2S04 

1 77 

43 24 

rNH4)2S04 

0 

43 4 

u 

Temp =50® 

36 26 

0 

MnS04, H2O 

35 35 

2 95 

MnS04, H20+2Mnf 



(NH4)2S04 

30 57 

5 14 

2MnS04, (NH4) 

16 86 

17 62 


6 92 

35 98 , 

(C 

6 29 

39 71 

C( 

5 70 

43 24 

2MnS04, (NH4)2S 



(NH4)2S04 

3 49 

44 02 

(NH4)2S04 

0 ! 

45 7 

te 


(Schrememakers, Chem Weekbl 1< 9, € 
131) 
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(NH4)2S04-pK2S04 

100 pts (NH4)2S04+K2S04-|-Aq sat at 
)17® contain 38 41 pts of the two salts, 
which 5 45 pts are K2SO4, and 32 96 pts 
^4)2804 (v Hauer, J pr 28 137 ) 

100 pts H2O dissolve 50 6 pts (NH 4)2804 
id 7 2 pts K2SO4 at 11 (Mulder, J B 
166 67) 

(NH4)2S04 and K2SO4 replace each other in 
lution, so that by adding one of these 
Its to a seemingly saturated solution of the 
her, It IS dissolved with pptn of the other 
It (Rudorff, B 6 485 ) 


(Fra^,AxnCh 

Insol m absolute alcohol Sol m 500 pts 
alcohol of 0 872 sp gr , and m 62 5 pts of 
0 905 sp gr (Anthon, J pr 14 125 ) 

m 217 4 pts of 66 8% alcohol (sp gr = 
0 88) at 24 3 (Pohl, J pr 66 219 ) 
Tolerably sol m alcohol, the sp gr of which 
IS greater than 0 860 Insol in alcohol of sp 
gr less than 0 850 


Solubility m dil alcohol 


Solubility of (NH4)2S04+K2S04 at 19 1° 


Solution 

^0 

6 

w 

5 , 

th salts in excess 

39 3 

37 97 

cc sat sol +4 g K2SO4 

4 94 

33 26 

cc sat sol +4 g (NH4)2S04 

2 05 

10 80 


(Rudorff, B 6 482 ) 


ubihty of (NH4)2S04+K2S04 m H2O at 
25° 


KoSOi 
per 1 

g (NH4*2 SOi 
p r 1 

g K 2 SO 4 
p r 1 

g (NH4) SO4 
per 1 

L27 9 

0 0 

59 28 

355 0 

135 7 

115 7 

40 27 

482 7 

84 2 

281 1 

0 0 

542 3 


Results are also given for 14°, 15°, 16°, 30°, 
and 47° 


(Fock, Z Kryst Mm 1897, 28 365 ) 
VH4) ,804 + 111(^04)2 


When (NH4) SO4 IS dissolved m dil alcohol, 
two layers are formed, the compositions of 
which are as follows 


Sp gr 

Lower layer 

100 com contaan in g 

alcohol 

water 

salt 

1 2240 


71 43 

74 16 

1 1775 

8 85 

68 26 

59 54 

1 1661 

10 62 

67 70 

56 56 

1 1655 

11 29 

67 34 

56 30 

1 1735 

11 42 

66 54 

59 20 


Sp gr 

Lpper layer 

100 com containing 


alcohol 

water 

salt 

0 9530 

41 37 

48 47 

5 45 

0 9512 

44 20 

45 95 

4 97 

0 9440 

44 27 

45 61 

4 51 

0 9098 

52 64 

36 78 

1 56 

0 8750 

62 61 

24 60 

0 30 

0 8549 

67 04 

18 36 

0 09 

0 830S 

77 55 

5 53 

0 00 




(Bodlander Z ph>s Ch 7 3 8 


olubility of (NH4)2S04+lh(S04)2 at lb° 


Pts per 100 pts U O 


1 pliu I 


3 361 

5 269 

8 9471 
13 330| 

10 359| 

9 821 

6 5921 
5 750 

4 583 
1 653 


rh(S04)2 9H2O 


3 6(804)2, 9H20+Th(S04)2, 
(NH4)2S04 4 H 2 O 
Th(S04)2 (NH4)2S04 4H2O 
+Th(S04)2, 2(NH4)2S04 
21120 

Th(S04)2, 2(NH4)2S04 2H2O 

tt 

Th(S04)2, 3(NH4)2S04 3H2O 


Soluhilit\ m eth}l alcohol +\q 


Upper la^ er 

1 tmp 

HO 

f, alcohol 

g salt 

16 6° 

52 80 

40 21 

6 99 

33 0° 

47 99 

46 7 1 

0 2t) 

41 8° 

47 34 

47 67 

4 99 

55 7° 

45 90 

49 47 

4 63 

Lower la^er 

16 6° 

60 33 

10 19 

29 48 

33 0° 

61 02 

9 80 

29 18 

41 8° 

61 16 

9 74 

29 10 

55 7° 

61 59 

9 46 

28 95 


(Barre, A ch 1911, (8) 24 239 ) 


(Traube, Z phvs Ch 1887, 1 509 ) 




SolubiUty of (NH4)«S04 m alcohol at 30' 
liquid lasers ^xe foW between al- 
cohol concentrations of 5 8 and 
Composition of layers 


IpiK-r la>or 

Lower la\er 

C 

4 

5 

'o 

'3 


S 

*5 

4 

2 2 

2 6 

3 4 
13 2 
17 

56 6 
54 6 
52 3 
31 8 
25 

41 2 

42 9 
44 3 
55 

58 ! 

37 1 
35 7 
33 8 
21 7 
17 

5 8 

6 3 

7 4 
18 4 
25 

57 1 

58 

58 8 

59 9 
58 


% propyl alcohol 

% (NH4^ 

20 

6 7 

30 

4 8 

40 

3 2 

50 

2 0 

60 

1 0 

70 

0 4 


(Linebarger, Ch J 1892, 14 38 


100 

(NH4)2C 


At concentration of 62% o w 

liquid IS homogeneous and contains 1 3% 
ricH ^ SO 

(Wibaut, Cbem Weekbl 1909, 6 401 ) 
Solubility of (NH4) SO4 in alcohol at 60° 


Cl (\H4) so* 

43 02 
41 1 

1 2 
0 2 


alcohol 


2 32 
4 1 

64 5 
75 5 


H O 


54 66 
54 8 

34 3 
24 3 


Between 4 1 
are formed 


and 64 5°, two liquid layers 
Composition of lasers 


Lpper h\er 


7 

2 



1 2 

b4 5 

34 3 

1 6 

60 

38 4 

3 S 

50 

4b 2 

7 4 

40 

o2 6 

10 

34 4 

00 b 


lovttr la\ cr 


41 1 
3b 8 
30 8 
26 6 
23 b 


4 

b 

9 

12 

15 




54 8 
57 2 
bO 2 
61 4 
61 4 


1907, 69 641 ) 

solubilit\ in ilcohoU- at 0 


95% formic acid dissolve 2 
i04 at 16 5° (Aschan, Ch Ztg 

37 lli7 ) „ , ^ ^ 

Insol in acetone (Eidmann, C C 
II 1014, Naumann, B 1904, 37 
Insol m methyl acetate (Naumai 
1909 42 3790), ethyl acetate (Naui 
B 1910. 45 3^14) 

Insol m CS2 (Arctowski, Z anorg 
6 257) 

Ammonimn hydrogen sulphate, NH4 
SI dehquescent Sol m 1 pt cold 

si sol m alcohol (Gerhardt, 
(3) 20 255 ) 

Insol m acetone (Naumann, B 
37 4329, Eidmann, C C 1899, II, 101 
(NH4) sH(S 04) 2 , Not deliquescent 

m H2O (Mitscherhch, Pogg 39 19? 
(NH4)2S04, 3H0SO4 ) D’Ans and .-cl 
Z anorg 1913, 80 241 ) 

Aniinomum j^yrosulphate, (NH4)2S2C 
Decomp by H^O (Schulze) 
NH4HS2O (D’Ans and Schreir 
anorg 1913, 80 241 ) 

Ammonium oc^osulphate, (NH4)>S80 
Decomp by H O (Webei, B 17 

Ammomum antimony sulphate, 

(NH4)>S04, Sb2(fe04)3 
Behaves toward HcO and abb ale 
a mixture of the components (M 
anorg B05, 48 152 ) 

Decomp very slowly by iljj 
mann, Aich Phaim 1898, 236 479 


Cl (^H4) b04 

Cl ahohol 

‘7 H 0 

41 4 

0 

58 6 

yO 0 

9 41 

bO oO 

0 14 

73 03 

26 85 


Two layers are formed between alcohol 
concentrations of 9 41 and 73 03% 

(de Waal, Dissert 1910) 


Ammonium bismuth sulphate, NH4I 
+4HO 

Easily sol in HCl, and HNOaH- 
sol m cone H >804, and hot dil acids 
decomp by cold HC2H3O2, and dil ] 
Aq (Luddecke, A 140 277 ) 

Ammomum cadmium sulphate, (N 
CdS04+6H20 

Can be recrystallised from a litl 
(v Hauer ) , , 

1 1 H2O dissolves 723 g anhydi 
at 25® (Locke, Am Ch J 1902, 27 
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3rNH4)2S04, CdSO4+10H2O (Andr6, C 
104 987) 


mnonitun calcium sulphate, 

(NH4)2Ca(S04)2+H20 

Decomp by H2O (Fassbender, B 


11 


68 ) 

Sol m ('NH4)2S04+Aq (Rose, Pogg 
0 292) 

This double salt is stable between 0° and 
0 ° m solutions containing an excess of 
[£[4)2804 It IS not formed if the solution 
atains less than 35% (NH4)2S04 (Barre, 
R 1909, 148 1605 ) 

(S04)8Ca2(NH4)2 Decomp by H2O 
^Ans, B 1907, 40 192 ) 

This double salt is formed m the presence 
an excess of CaS04 and at temp above 80® 
arre, C R 1909, 148 1605 ) 
Ca6(NH4)2('S04)6+H20 Decomp byH20 
>^Ans,B 1907, 40 192) 


amomum calcium cupnc sulphate, 

Ca Cu(NH4)2(S04)4+2H20 
Very stable (D’Ans, B 1908,41 1778) 


Ammomum chromic sulphate, (NH4) SO4, 
0^2(804)3 

Not attacked by boilmg HoO or cone HCl 
+Aq Very slowlv attacked by boilmg KOH 
+Aq (sp gr == 1 3) Insol m CrCl + Aq or 
SnCla+Aq (JKlobb, Bull Soc (3) 9 664 ) 

+5H2O Is ammomum chromosulphate, 
which see 

+24H2O Chrome Alum 

Violet modifif'atwn Efflorescent Sol in 
cold H2O, but solution is decomp on heatmg 
with formation of green modification The 
dll solution of green modification is grad- 
ually converted mto violet modification by 
standmg AJcohol ppts it from aqueous 
solution (Schrotter, Pogg 63 526 ) 

100 cc HoO dissolve 10 78 g anhydrous, or 
21 21 g hydrated salt at 25® Melts m crystal 
H20at45® (Locke Am Ch J 1901 26 174) 

Solubihty m H2O 

Saturation is very slowly reached owing to 
transition between violet and green modifi- 
cations If time of saturation is taken at 
234 hours, 100 g of the solution contain at 
0® 30® 40° 

3 77 10 6 15 5 g (NH4)2Cr2(S04)4 


amomum calcium potassium sulphate, 

NH4CaR:(S04)2H-H20 
Decomp by cold H2O (Fassbender, B 
1968 ) 


amomum cerous sulphate, (NH4) 2062(804) 4 
-f"8H20 

More sol in cold than in hot H2O (Czud- 
wicz) 

100 g H2O dissolve at 
3® 22 35® 35 1® 45 2® 

331 5 328 5 184 4 993 g anhydioussalt, 

45® 55 3® 55 2® 

2 994 2 240 2 187 g anhydious salt 

75 4® 85 2° 

1 482 1 184 g anhydrous salt 

(Wolff, Z anoig 1905,46 102) 

5(NH4)S04, 0(2(804)2 (Baire, C R 
10, 161 873 ) 


amomum ceric sulphate, 3(Nll4) 8O4, 
Ce(S04)o+4H O 

Slightly efflorescent I isily sol in H2O 
[endelejeff, A 168 50) 

3(NH4)2&04, 2Ce(S04)2+3H20 81 sol 

H2O (Mendelejeff ) 


amomum chromous sulphate, NH4Cr(S04)2 
0 407 g mol anhydrous salt is sol mil 
0 at 25® (Locke, Am Ch J 1901, 26 
5) 

+6H2O 100 cem of sat aqueous solution 

itam 55 g of the salt at 20® Insol m 
ohol (Laurent, C R 1911, 131 112 ) 


This is assumed to be the solubility of the 
violet modification 

In 300 hours, 15 96 g salt are dissolved 
at 30®, and 24 64 g in 250 hours at 40® 
(Koppel, B 1906, 39 3741 ) 

Calc from electrical conductivity measui e- 
ments, a solution contaimng 3 8 g of the 
sulphate m 100 g contains 48% of the green 
compound at 40® and 61% at 55® With 
solutions of 6-7 times the above concentra- 
tion eqiulibrium is reached at 40® with 30- 
40% green alum (Koppel ) 

Sp gi of aqueous solution of violet modi- 
fication at 15®, contaimng 

4 8 12% (NH4) Cl (S04)4+24H O 

1 020 1 0405 1 OblO 

Sit solution at 15® has sp gi =1070 
(Geilach ) 

Orten modifi ation Sol in H O iiid al- 
cohol When in aqueous solution, it gi iduallv 
changes to violet modific ition 

Sp gr of aqueous solution of guen modi- 
fic ition at 15°, containing 

10 20 30% (NH4) Cl (S04)4+24H 0, 

1 044 1 091 1 142 

40 50 60% (NH4) Ci2(S04)4+24H,0, 

1 197 1 255 1 317 

70 80 90% (NH4)>Ci>(&04)4+24H>0 

1 384 1 456 1 532 

(Gerlach, Z anal 28 498 ) 

Insol in acetone (Naumann, B 1904, 37 
4329 ) 

3(NH4)2S04, Cr2(S04)3 Only si attacked 
by boihng H2O Not attacked b> boiling 
cone (NH4)2S04+Aq (Klobb, Bull Soc 
(3) 9 663) 
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Ammonium cobaltous sulpiiate, 
(NH4)iCo(S04)2+6Ef20 
100 pts H2O dissolve at 
0® 10® 18® 23® 35® 


40® 
22 3 


45® 50® 60® 75® 

25 28 7 34 5 43 3 pts anh' 
(Tobler, A 96 193 ) ' 


100 pts saturated solution contain at 
20® 40® 60® 80® 

14 9 20 8 25 6 33 pts anhydrous salt 

(v Hauer, J pr 74 433 ) 


at 25° Tobler's results are maccurate 
(Locke, Am Ch J 1902, 27 459 ) 

Pptd from aqueous solution by alcohol 


Solubihty of (NH4)2Cu(S04)2, GH.i 4 
(NH,)2Ni(S04)2,6H20mHs0aU3-14 ^ 
Mols per 100 mols H2O 


Ammonium cobaltic sulphate, 

(^H4)2Co2(S04)4+24H O 
Sol in H O "With decomp 
Chem Soc 760 ) 


(IMarshall, 


Ammomum cobaltous cupnc sulphate, 
2(\H4) SO4, C0SO4, CUSO4+I2H2O 
Quite easily sol in hot H 0, but on long 

boiling a basic salt is pptd (\ ohl, A 94 58 ) 

Ammomum cobaltous ferrous sulphate, 
2 iNH 4) SO4, C0SO4, FeS04+12H20 
Sol in H 0 (\ ohl, A 94 57 ) 

Ammommn cobaltous magnesium sulphate, 

2(^H4)S04; C0SO4 ]\fgS04+12H20 
Sol in H O (\ ohl, \ 94 57 ) 

Ammomum cobaltous manganous sulphate, 

2(^H4)fe04 Cob04, IVlnS04+12H O 
bul in H O (\ ohl, A 94 57 ) 

Ammomum cobaltous mckel sulphate, 

C0SO4, N1SO4 + I2HO 
Sol in H 0 (\ ohl, A 94 57 ) 

Ammomum cobaltous zinc sulphate, 

H)4, C0SO4 ZnS04-{-12H,0 
N)I in HO (\ ohl, \ 94 


57) 


, Cu salt 

> 

Ni salt 

% Cu salt 
solid pha 

0 

0 1476 

0 2664 

0 4165 

0 4785 

1 0350 

0 521 

0 295 

0 2089 

0 1449 

0 1202 

0 

0 

10 29 

30 59 

52 23 

78 8C 
100 

(Fock, Z Kryst Mm 1897, 28 365 ) 

Solubihty of (NH4)2Cu(S04)2, 6H 4 
, K2 Cu(S 04)2, 6H2O m H2O at 13-14® ^ 

Mols per 100 mols H2O 

K salt 

NH4 alt 

% K salt 
solid pha 

0 

0 897 

0 2269 

0 2570 

0 2946 

0 3339 

0 4560 

0 4374 

1 035 

0 8618 

0 6490 

0 5887 

0 5096 
' 0 3319 

0 1961 

0 

0 

5 0( 

16 7( 

30 4( 

36 6 

50 1 

69 9 

100 

(Fock ) 

Solubihty of (NH4)2Cu(S04)2, 6H ) 
(NH4)2Zn(S04), 6H2O in H2O at 13-1 

Mols per 100 mols H2O 

Cu salt 

Zn salt 

% Cu sal n 
'solid ph 

0 0422 

0 0666 

0 1218 

0 2130 

0 3216 

1 035 

0 8069 

0 5638 

0 5115 

0 4924 

0 4022 

0 

2 S 

4 5 

9 C 

14 6 

22 e 

100 


(NH4)>&04, 

(Klobb, C 1? 


(Fock ) 

2CUSO4 
115 2^0) 


Aery sol in i 


Ammomum cupnc sulphate, (NH4) SC4 
CuS()4+bHO ’ 

Lffloitbctnt in waim an 

'>1 in 1 J pt b)ilin„ H O and scpirates almo&t 
11\ (lie ohrj, i\ ltd J pr 2 194 
^1 in 1 10 pts H O at IS "o ( \bl ) 

100 pts H 0 at 19° dissohe 26 6 pts , and 
sat solution has sp =1 1337 (Schiff, A 
109 426 ' 

100 g sat solution at 30° contain 30 36 g 
anhydrous salt (Schrememakers, Arch N4er 
Sci 1910, (2) 16 92 ) 


Ammomum cupnc ferrous sulphate 

^ Sol m H O without decomposition 
A 94 61 ) 

Ammomum cupnc magnesium sulphate 

2(NH4)2S04, Cufe()4, MgS04+12H 
Sol m FlaO (Vohl, A 94 57 ) 

Ammomum cupnc magnesium potassiu 
^at^(NH4)2S04, CuS04, MgS04, 

Sol in H2O (Schiff ) 

2(NH4)2S04, CUSO4, 2MgS04, K 
I8H2O Sol m H2O (Schiff ) 
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nmonium cupnc manganous sulphate, 

2(NH4)2S04, CuS 04, MnS044-12 HgO 
Sol m H2O (Vohl, A 94 57 ) 


0 

12 


100 pts H2O dissolve at 
° 12° 20° 30° 36° 

2 17 5 21 6 28 1 31 8 pts anhydrous salt, 


rnnomum cupnc mckel sulphate, 

2(NH4)2S04, CUSO4, N1SO4 + I2H2O 
Sol in H2O (Vohl ) 


njnomum cupnc potassium sulphate, 

NH4KSO4, Cub04+6H20 
Sol in H2O (Schiff ) 


amomum cupnc zmc sulphate, 

2(NH4)2S04} CUSO 4 , ZnS04+12H20 
Sol in H2O (Vohl ) 


45° 55° 60° 65° 75° 

36 2 40 3 44 6 49 8 56 7 pts anhydrous salt 
(Tobler, A 95 193) 

100 pts H2O at 16 5° dissolve 35 9 pts 
hydrous salt 

1 1 H2O dissolves 351 pts or 1 044 g mol 
anhydrous salt at 25° (Locke, Am Ch J 
1902, 27 459 ) 

Sol m H2O without decomp Aq solution 
at 30° contains 13 13% FeS04 and 11 45% 
(NH4)2S04 (Schrememakers, C C 1910, I 
801 ) 


nmomum cupnc sulphate ammoma, 

(NH4)2S04 , CuO, 2NH3 
Sol in 1 5 pts cold H2O, but decomp on 
posure to air or dilution Insol ih alcohol 
uhn ) 

nmomum didymium sulphate, (NH4)2S04, 
Dl2(S04) 3 +8H2O 

Sol in 18 pts H2O, and less easily m 
rH4)2S04-bAq (Marignac ) 

Moderately sol iti H2O (Cleve, Bull Soc 
) 43 362 ) 

nmomum erbium sulphate, (NH4)2S04, 

Er2(S04)3+8H20 

Sol in H2O (Cleve ) 


Sp gr of (NH4)2FeS04+A.q at 19° 
% = %(NH4)2FeS04+6H20 


% 

Sp gr 

% 

Sp gr 

% 

Sp gr 

1 

1 006 

11 

1 066 

21 

1 

130 

2 

1 013 

12 

1 073 

22 

1 

136 

3 

1 018 

13 

1 080 

23 

1 

143 

4 

1 024 

14 

1 085 

24 

1 

150 

5 

1 030 

15 

1 092 

25 

1 

156 

6 

1 036 

16 

1 097 

26 

1 

164 

7 

1 042 

17 

1 104 

27 

1 

171 

8 

1 047 

18 

1 no 

28 

1 

179 

9 

1 054 

19 

1 116 

29 

1 

185 

10 

1 060 

20 

1 124 

30 

1 

193 


(Schiff calculated bv Gerlach, Z anal 8 
280) 


nmomum galhum sulphate, 

(NH4) 2Ga<)(S04) 4 +24H2O 
Sol m cold water and dilute alcohol Cone 
ution clouds up on boiling, but clears on 
Dling Dll solution separates out a basic 
t, insol m hot or cold H2O (Boisbaudran ) 

amomum glucmum sulphate, (NH4)2S04, 
GlS04-h2H20 
Sol in H2O (Attcrberg ) 

amomum mdium sulphate, 

(NH4)2ln2(S04)4+21H20 

100 pts H2O dissolve 200 pts salt at 16°, 
d 400 pts at 10° 

Insol in alcohol 

Melts m crystal H2O at 16° (Rossler, J 
(2) 7 14 ) 

+8H2O (Rossler ) 

amomum indium sulphate, (NH4)2S04, 
Ir2(S04)3+24H20 

Easily sol m H2O (Marmo, Z anorg 
04, 42 221 ) 

amomum iron (ferrous) sulphate, 
(NH4)2Fe(S04)2+6H20 
Much less sol in H2O than FeS04+7H20 
ogel, J pr 2 192 ) 


Insol in acetone 

Ammomum feme sulphate, basic 
Extremely difficultly sol inHCl+Aq Not 
decomp by KOH+Aq (Berzelius) 
5(NH4)20, SFeaOs, I2SO3+I8H0O or 
2(NH4)20, FeaOa, 4SO3+4H2O Sol in 2 4 
pts cold H2O (Maus, Pogg 11 79 ) 

Ammonium iron (feme) sulphate, (NH4)2S04, 
1 69(804)3 

Attacked slowly by cold H 0 (Lachaud 
and Lepierre ) 

Nearly insol in H2O (V einland, Z anorg 
1913, 84 363 ) 

+24H2O Iron alum Sol in 3 pts H2O 
at 15° (Forchhammer, Ann Phil 6 406 ) 
100 cc H 0 dissolve 44 15 g anhydrous, or 
124 40 g hydrated salt at 25°, or 1 659 g 
mols anhydrous salt aie sol in 1 1 HO at 
25° (Locke, Am Ch J 1901, 26 174 ) 

Sp gr of aqueous solution at 15° contain- 
mg 

5 10 15% (NH4)2Fe2(S04)4+24H20, 

1 023 1 047 1 071 

20 25 30% (NH4)2Fe2(S04)4+24H20, 

1 096 1 122 1 148 

35 40% (NH4)2Fe2(S04)4+24H20 

1 175 1203 
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^9% solution IS sat at 15® (Gerlach, Z 
anal 28 496 ) 

^crystal H2O at 40® (Locke ) 
^^^4)2804, Fe2(S04)8 Insol m cold 
(Lachaud and Lepierre ) 

Anxmomtun iron (ferrofemc) sulphate, 
4(NH4)2S04, FeS04, Fe2(S04)8+3H20 
Si sol m cold H2O, decomp mto basic salt 
oy not H2O, msol m alcohol (Lachaud and 
Lepierre, C R 114 916 ) 

Ammonimn ferrous magnesium sulphate, 
4(]SrH4)2SO. 3FeS04, MgS04+24H20 
Sol in H2O tSchiff, A 107 64 ) 
2asrH4)2S04, FeS04, MgS04+12H20 Sol 
in H2O (Vohl, A 94 57 ) 

Ammonium ferrous manganous sulphate, 
2(]SrH4)2S04, FeS04, MnS04+12H20 
Sol m H2O (Vohl, A 94 57 ) 

Ammomum ferrous mckel sulphate, 
2(NH4)2S04, FeS04, N1SO4+I2H2O 
Sol in H2O (Vohl, A 94 57 ) 

Ammomum ferrous zmc sulphate, 

2(NH4)2S04, FeSOi, ZnS04+12H20 
Sol m H2O (Bette, A 14 286 ) 

Ammomum lanthanum sulphate, (NH4)2S04, 
La2(SO4)3+8H20 
SI sol in H2O (Mangnac ) 

Quite sol in H2O (Cleve ) 

+2H2O (Barre, C R 1910, 161 872 ) 
5(NH4)2S04, 2La2(S04)3 SI sol m 

(NH4)2S04+Aq of concentrations above 60% 
(Barre, A ch 1911, (8) 24 246) 
5rNH4)2S04, La2(S04)3 (Barre ) 

A mm omum lead sulphate, (NH4)2S04, PbS04 
Decomp by H2O into its constituents 
(Wohler and Litton, A 43 126 ) 

Decomp by H2O Only stable in contact 
with solutions containing 

13 86 pts (NH4)2S04 per 100 pts H2O at 
20 ® ^ 

19 25 pts (NH4)2S04 per 100 pts H2O at 
50® 

24 31 pts (NH4)2S04 per 100 pts H2O at 
75® 

29 42 pts (NH4)2S04 per 100 pts H2O at 
100 ® 

(Barre, C R 1909, 149 294 ) 


Ammomum magnesium sulphate, 
(NH4)2Mg(S04)2+6H20 
100 pts H2O dissolve 15 9 pts anhydrous 
double salt at 13® (Mulder ) 

100 pts H2O dissolve at 
0° 10® 15® 20® 30® 

9 0 14 2 15 7 17 9 19 1 pts anhydrous salt, 

45® 50® 55® 60® 75® 

25 6 30 0 31 9 36 1 45 3 pts anhydrous salt 
(Tobler, A 96 193 ) 

More sol m H2O than (NH4)2S04 or MgS04 
(Graham ) 

1 1 H2O dissolves 199 pts anhydrous salt 
at 25® Tobler’s results are inaccurate 
(Locke, Am Ch J 1902, 27 459 ) 

100 g H2O dissolve at 


34® 
18 22 

50® 
22 48 

60® 
24 81 


41® F 

20 72g (NH4)2S04, MgS04, 6H2O 
59® F 

24 08g (NH4)2S04, MgS04, 6H2O, 
70® F 

28 26g (NH4)2S04, MgS04, 6H2O, 

81® F 

33 33 g (NH4)2S04, MgS04, 6H2O 
(Lothian, Pharm J 1910, (4) 30 546 ) 

Lothian^s results for solubility m H2O 
probably incorrect because of inaccuracy of 
experimental method (Seidell, Pharm J 
1911, (4) 33 846 ) 

Solubility of (NH4)2Mg(S04)2 m H2O at t® 


g inhyclrous saU p r 10 ) g 



solution 

H 0 

0 

10 58 

11 83 

10 

12 75 

14 61 

20 

15 23 

17 96 

25 

16 45 

19 69 

30 

17 84 

21 71 

40 

20 51 

25 Sf> 

50 

21 IS 

10 17 

60 

20 02 

15 17 

80 

12 5S 

4S 12 

100 

39 60 

65 72 

(Porlezza, Att Acc I me 
509 ) 

1914 (5) 23 II, 


Mm Cerhohte 


Ammomum magnesium mckel sulphate, 
2(NH4) SO 4 , MgS 04 , N 1 SO 4 + I 2 H O 

m T TV r\ /Tr_i_i a \ 


Sol m H2O (Vohl, A 94 57 ) 


Anunopitun lithium sulphate, NH4L1SO4 
Solubility m H20=35 25% at — 10,° and 
36 18% at 70° (Schrememakers, C C 1906, 
I 217) 

This IS the only double salt which 
(NH4)2S04 forms with L12SO4 bdow 100° 
(Spielrein, C R 1913, 167 48 ) 


Ammonium magnesium potassium zmc sul- 
phate, 2(NH4)2S04, 3MgS04, 3K2S04, 
2ZnSO4+30H2O 

Sol m H2O (Sohiff, A 107 64 ) 

(NH4)2S04, 2MgS04, 2K2SO4, ZnS04-(- 
I8H2O Sol m H2O (Schiff ) 

(NH4)2804, MgSOi, K 2 SO 4 , ZnS 04 + 12H20 
Sol mH20 (Schiff) 
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Anunonium inagnesium zmc sulphate, 
2(NH4)2S04, MgS04, ZnS 04 + 12 H 20 
Sol m H 2 O (Vohl, A 94 57 ) 

Ammomum manganous sulphate, fNH 4 ) 2 S 04 , 
MnS04+6H20 

Deliq^aescent Easily sol m H 2 O (Jahn ) 
1 1 H 2 O dissolves 372 g anhydrous salt 
at 25** (Locke, Am Ch J 1902, 27 459 ) 
(NH 4 ) 2 S 04 , 2 MnS 04 Readily decomp by 
H 2 O (Lepierre, C R 1895, 120 924 ) 

Ammomum mangamc sulphate, (NH 4 ) 2 S 04 , 

Mn2(S04)3 

Decomp by H 2 O Insol m ether, CeHe, and 
cone H 28 O 4 Sol in dil H 2 S 04 +Aq (Le- 
pierre, Bull Soc 1895, (3) 13 596 ) 

-I- 24 H 2 O Decomp by H 2 O ('Mitscher- 
lich) 

Ammomtim manganous mckel sulphate, 
2 (NH 4 ) 2 S 04 , MnS 04 , N 1 SO 4 +I 2 H 2 O 
Sol m H 2 O (Vohl, A 94 57 ) 

Ammomum manganous zmc sulphate, 
2 (NH 4 ) 2 S 04 , MnS 04 , ZnS 04 + 12 H 20 
Sol m H 2 O (Vohl ) 

Ammomum mercunc sulphate, (NH 4 ) 2 S 04 , 
3HgS04+2H20 
(Hirzel, J B 1860 333 ) 

(NH 4 ) 2 S 04 , HgS 04 Difficultly sol m 
H 2 O Easily sol in NH 40 H+Aq 

Ammomum mercurous sulphate ammoma, 

3Hg20, 2 (NH 4 )HgS 04 , 2 NH 3 
Insol in hot or cold, dil or cone H 2 SO 4 
and HNO 3 Sol in HCl (Tarugi, Gazz 
ch It 1903, 33 (1) 131 ) 

Ammomum mckel sulphate, (NH 4 ) 2 S 04 , 
N 1 SO 4 + 6 H 2 O 

Sol m 4 [)1s ( ol<l 1 1 () (1 mU 1796 ) 

100 pts H 2 O dissolve at 


3 5° 

10° 

1()° 

20° 

30° 

18 

32 

58 

5 9 

S 3 pts anhydrous salt, 

40° 

50° 

50° 

()8° 

85° 

115 

14 4 

lb 7 

IS S 

28 (> pts anhydious salt 



(k 

()bl( ij 

, A 96 193 ) 


100 pts sat solution contain at 20°, 9 4, 
at 40°, U 2, at (>0°, 18 b, at 80°, 23 1 pts 
anhydious s lit (v Huur, J pr 74 433) 
11 IliO dissf)lvos 75 7 g anhydrous salt 
at 25° (Locke, Am Ch J 1902,27 459) 
Nearly insol m a weak acid solution of 
(NH 4 ) 2 S 04 (ihoinpson, C C 1863 957) 

Ammomum mckel zmc sulphate, 2 (NH 4 ) 2 S 04 , 
N1SO4, ZnS04+12H26 
Sol in H 2 O (Vohl, A 94 57 ) 


Ammomum mckel sulphate ammoma, 
(NH 4 ) 2 S 04 , N 1 SO 4 , 6 NH 8 + 3 H 2 O 
(Andr4, C R 106 936 ) 

Ammomum platmic sulphate^ 2 (NH 4 ) 2 S 04 , 
Pt3(S04) 8 “h25H20 

Sol m H 2 O (Prost, BuU Soc (2) 46 156 ) 

Ammomum potassium sulphate, (NH 4 ) 2 S 04 , 
K 2 SO 4 + 4 H 2 O 

Soluble m H O 100 pts H 2 O at 16° dis- 
solve 13 68 pts salt (Thomson, 1831 ) 

Mm Tayionfe 

Ammomum praseodymium sulphate, 
(NH4)2S04, Pr 2 (S 04 ) 8 + 8 H 20 
SI sol m H 2 O (von Scheele, Z anorg 
1898, 18 359 ) 

Ammomum rhodium sulphate, 

j (NJEl 4 ) 2 S 04 , Rh2(S04)s-l-24E[20 

Very sol H 2 O, melts m crystal H 2 O at 
102-103° (Piccmi, Z anorg 1901, 27 67 ) 

Ammomum samanum sulphate, (NH 4 ) 2 S 04 , 
Sm2(S04) s “1“8H20 

SI sol m H 2 O (Cleve, Bull Soc (2) 43 
166) 

Ammomum scandium sulphate, (NH 4 ) 2 S 04 , 
SC2(S04)8 

Sol m H 2 O (Cleve ) 

Sol m H 2 O and m dil (NH 4 ) 2 S 04 +Aq 
(R J Meyer, Z anorg 1914, 86 279 ) 

Ammomum sodium sulphate, NH 4 NaS 04 -|' 
2 H 2 O 

100 pts H 2 O dissolve 46 6 pts of cryst salt 
at 15°, and the solution has a sp gr of 1 1749 
Sp gr of aqueous solution containing 
31 8 24 44 16 9% NH4NaS04+2H20, 

1 1749 1 1380 1 0849 

12 72 6 36 % NH4NaS04+2H20 

1 0679 1 0337 

(Schiff, A 114 68 ) 

Ammonium strontium sulphate 

Insol in excess of (NH 4 ) 2 S 04 +Aq (Rose, 
Pogg 110 296) 

(NH 4 ) 2 S 04 , SrS 04 This double salt is 
only stable in contact with nearly sat solu- 
tions of (NH 4 ) 2 S 04 (Barre, C R 1909, 149 
293) 

Ammomum tellunum sulphate, 

(NH 4 )HS 04 , 2 Te 02 , SO 3 + 2 H 2 O 
As K salt (Metzner, A ch 1898, (7) 
16 203 ) 

Ammomum thallic sulphate, NH4TI ( 804)2 
(Marshall, C C 1902, II 1089 ) 

-I- 4 H 2 O Decomp H 2 O Easily sol 
in dll acids (Fortini, (Jazz ch it 1906, 36 
(2) 450 ) 



936 


SULPHATE, AMMONIUM THORIUM 


Ammonium thonum sulphate, 2(NH4)2S04, 

Th(S04)2 

Easily sol m H2O and sat (NH4)2S04+ 
Aq (Cleve ) 

+2H2O (Barre ) 

(NH4)2S04, Th(S04)2+4H20 (Barre, A 
ch 1911, (8) 24 240 ) 

3(NH4)2S04, Th(S04)2+3H20 (B ) 

Amiaomum titanium sulphate, 

(NH4)2S04, TiO, SO4+H2O 
Very sol in H2O with decomp 
Insol m cone H2SO4 (Rosenheim, Z 
anorg 1901, 26 262 ) 

(NH4)20, 2T1O2, 2SO8+3H2O Slowly 
decomp by H2O (Blondd, Bull Soc 1899, 
(3) 21 262 ) 

Ammomum titamum sesgutsukihate, 
(NH4)2S04, 3Tl2(S04)8 + 18H20 


(NHi) 2S04, 2VOSO4+H2O D^quescent 
Slowly but abundantly sol m H2O, but can- 
not be recryst from it except by addition of 
H2SO4 (Koppel and Behrendt, Z anorg 
1903, 36 172 ) 

Ammomum 3 rttnum sulphate, 2 ('N’H 4 ) 2 S 04 , 
Y2(S04)3+9H20 

Sol m H2O (Cleve ) 

Ammomum zme sulphate, (NH4)2S04, ZnS 04 
+6H2O 

100 pts H 2 O dissolve pts (NH 4 ) 2 S 04 , 
ZnS 04 at 

0° 10° 13° 15° 20® 

7 3 8 8 10 0 12 5 12 6 pts salt, 

30° 45° 60° 75° 85® 

16 5 21 7 29 7 37 8 46 2 pts salt 

(Tobler, A 96 193 ) 


Insol m H2O , sol m HCl 
Insol m H2SO4 Decomp by boilmg with 
cone H2SO4 (Stabler, B 1905, 38 2623 ) 

Ammomum uranous sulphate, 2(NH4)2S04, 
UfS04)2 

Easily sol m H2O (Rammelsberg ) 

Sol m H2O but solution rapidly decomp 
(Kohlschutter, B 1901, 34 3630 ) 


1 1 H2O dissolves 140 8 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 
459) 

+7H2O (Andr^, C R 104 987 ) 

Ammomum zircomum sulphate 
Sol m cold or hot H2O or m acids (Ber- 
zelius ) 


Ammomum uranyl sulphate, (NH4)2S04, 
(U02)S044-2H20 

Quite difficultly sol m H2O (Arfvedson ) 

Ammomum vanadous sulphate, 
rNH4)2S04, VSO4+6H2O 
Decomp m the air 

Sol m H2O (Piccim, Z anorg 1899, 19 
205) 

Less sol m H2O than VSO4+7H2O (Pio- 
cmi and Manno, Z anorg 1902, 32 60 ) 

Ammomum vanadic sulphate, 

(NH4)2S04, V2(S04)8 + 12H20 
Insol m H2O 

Insol m H2SO4 Decomp by boilmg with 
cone H2SO4 

Sol m HCl (Stabler, B 1905, 38 3980 ) 
4-24H20 Very sol m H2O, decomp in 
the air (Piccmi, Z anorg 1896, 11 108 ) 
100 pts H2O dissolve 39 76 pts salt at 10° 
Sp gr of sat solution at 4°/20° ~ 1 687 
(PiccmL Z anorg 1897, 13 446 ) 

1 1 H2O dissolves 31 69 g anhydrous or 
78 51 g hydrated salt at 25°, or 1 210 g mols 
anhy(£rous salt are sol mil H2O at 25° 
Mpt of crystals =45° (Locke, Am Ch 
J 1901,26 175) 

Ammomum vanadyl sulphate, 

(NH4)2S04, VOSO4+3MH2O 
Easily sol in H2O and in a mixture of al 
cohol and cone H2SO4, but cannot be recryst 
therefrom (Koppel and Behrendt, Z anorg 
1903,36 176) 


Ammomum sulphate antunony fluoride, 
(NH4)2S04, 2SbF3 

Very sol m H2O (Mayer, B 1894, 27 
R 922) 

Ammomum sulphate chromic chloride, 
2(NH4)2S04, CrCla+GHsO 
Sol mH20 (Wemland, B 1907, 40 3768 ) 

Ammomum sulphate hydrogen peroxide, 
(NH4)2S04, H2O2 
Efflorescent in air 

Easily sol in H2O Wills tat ter, B 1903, 

36 1829) 

Antunony sulphate basic,, 7Sb203, 2SO3 + 
3H2O 

Insol in, and not decomp by hot or cold 
H2O (Adie, Chem Soc 67 540 ) 

SSbaOa, 2 S 03 -f 7 H 20 Insol in PIG 
(Hensgen, R t c 4 401 ) 

2Sb203, S03 + rH20 Not dccoiri]) by 
cold H2O (Adie ) 

Sb208, SO3 — (Sb0)2S04 Decomp by hot 
H2O (Peligot, J B 1847 426 ) 

+H2O As above (Adie ) 

SbaOa, 2SO3, and +H2O, and H-JlIaO 
Scarcely decomp by cold, slowly by boiling 
H2O Slowly sol mdil HCl+Aq (Adie) 

Antimony sulphate, Sb2 (804)3 
Very deliquescent Combines with H2O to 
a hard mass with evolution of heat, with more 
H2O it becomes liquid, and by repeated treat- 
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ment with much boilmg H 2 O it is wholly 
decomp into H2SO4 and Sb 203 (Henseen, 
E t c 4 401 ) 

Antimony sulphate, acid, Sb 203 , 4 SO 3 , 
Decomp by HoO (Adie ) 

Sb 203 -j- 8 , or 9 SO 3 Decomp by H 2 O 
(Adie ) 


BaCl 2 -hAq containing 1 pt BaO to 71 000 pts HaO 
when treated with H 2 SO 4 becomes turbid in hour 
(Hartmg J pr 22 52 ) 

Ba(N03)2+Aq containing 1 pt BaO to 25 000 pts 
H 2 O gives a distinct cloud with H 2 SO 4 or Na^04+Aq 
with 50 000-100 000 pts H 2 O a slight turbidity is 
produced with 200 000-400 000 pts H 2 O the mixture 
becomes turbid in a few minutes while with SOO 000 
pts H 2 O no action IS visible (Lassaigne J Chim M6d 
8 526) 


Antimony banum sulphate, 

Sb2(S04)3, BaS04+6H20 

As Ca comp (Kuhl, Z anorg 1007, 64 
257 ) 6 ^ 

Antimony caesium sulphate, SbCs(S 04)2 
Slowly decomp by cold H2O (Gutman, 
Arch Pharm 1908, 246 188) 

Antimony calcium sulphate, 

Sb2(S04)3, CaS04+6H20 

Decomp by H2O (Kuhl, Z anorg 1907, 
64 257 ) 6 > 

Antimony lithium sulphate, SbLi(S 04)2 
Decomp byH20 (Gutman, Arch Pharm 
1908, 246 187 ) 

Antunony potassium sulphate, KSb(S 04)2 
Decomp by H2O (Gutraann, Arch 
Pham 1S9S, 236 47S ) 

Antimony rubidium sulphate, SbRb (804)2 
Slo\vl> (lofonip h> cold H O (Gutman) 

Antimony silver sulphate, SbAg(S04) 
Slowlv d(((>inp l)^ no (Kuhl, Z anorg 
1907, 64 J9S j 

iSlovWv (hcorrip by (old II O (Gutman 
Aifh Piiuiu 1<)()S 246 ISO) 

Antimony sodium sulphate, N iShfSOi) 

J isiK dMomj) \)\ If 0 (Gutmann, 
Ai(h Phum ISOS 236 17S ) 

Antimony strontium sulphate, Sh (SO4),, 
SiSO hOlI O 

As ( \ (niup (Kuhl / inoi^ 1007, 64 
207 ) 

Antimony thallium sulphate, Sh I KM),) 

Slowh d((()rup h\ cold HO Ihcornp 
1)\ (OIK 11 SO, ((lUtiMin Anh Ph irm 
lOOS, 246 ISO) 

Arsenic sulphate 

S(< Arsenic sulphur ///oxide 

Barium sulphate, H lS( )^ 

s 1 III J 1)011 I I i I ( ) ( l\ii \\ati) in -(10 000 ptH ir <) 
( M iiri m I It ( ( K 38 OS) 

100 J (H 11 <) «liss 0 OOJ p( H!iS() 4 (UrcH 
I )u t I 


Sol m 800,000 pts H 2 O (Calvert), m 
400,000 pts cold or hot H 2 O (Fresenius) 
Calculated from the electrical conductivity 
of the solution, BaS 04 is sol m 429,700 pts 
H 2 O at 18 4°, and 320,000 pts at 37 7° 
(HoUeman, Z phys Ch 12 131 ) 

1 1 H 2 O dissolves 1 72 mg at 2°, 1 97 mg 
at 10°, 2 29 mg at 19 0°, 2 60 mg at 26°, 
2 91 mg at 34° (Kohlrausch and Rose, Z 
phys Ch 12 241 ) 

Calculated from the electncal conductivity 
of the solution, BaS 04 is sol m 425,000 pts 
H 2 O at IS 3° Results of Fresenius and 
Hmtz (Z anal 1896, 36 170) are incorrect 
(Kuster, Z anorg 1896, 12 267 ) 

Sat aq solution contams 2 29 mg BaS 04 
per liter at 25° when particles of salt are not 
less than 1 8g m diameter 
Sat aq solution contains 4 15 mg BaS 04 
per liter at 25° when particles of salt are 0 Ig 
m diameter (/t= 0 0001 cm) (Hulett, Z 
phys Ch 1901, 37 398-9 ) 

In general the influence of the size of the 
gram on the solubility of the substance is 
negligible when the solubility exceeds 2% 
The increase of normal solubility by using 
finely divided solids, amounts to 80% in the 
case of BaS 04 (Hulett, Z phys Ch 1904, 
47 366) 

1 1 H 2 O dissolves 2 3 mg B iS 04 at 18° 
(Kohlrausch, Z phys Ch 1904, 60 3 56 ) 
Calculated from electrical conductivity of 
BiS 04 -fAq 

0 0190 milli-cquivalcnts ju( sol in 1 lit(r 
ILO it 1S°, 0 0212 It 25°, 0 02SS at 50°, 
0()3M at 100° 


(Mcleher, I Am Chorn vSoc 1010, 32 55 ) 

Not attacked by cold JICl 01 lINOa+Aq 
after sovoial hours, ind only m trices after 
several diys On boiling, ti ires of B iS 04 
dissolve, ind tlic liquid ifter cooling ein be 
piceiiutitcd by B iCL 01 JI SOi-j-Aq, but 
not by JfiO ilonc (Bose, Pogg 96 
lOS ) 

By wushiiig BiS^l I • < i 1 b with HO 
. -t I ^ IICI or ll\' > l( II •) fSi(gl()|, 
' c in b( piecipitit(d by If M )4 or 

BiCl (Pint, f B 1866 lU) 

1000 pis ]IC1-|-Aq dissolve OOb pt 
B1SO4 in the cold, and still rnoic on 
boiling 

230 eom JICl+Aq of 1 02 sp gr dissolve 
0 048 g BaSOi from 0 (>79 g B 1 SO 4 when 
boiled H hour 

IbS cem HCI+Aq of 1 01 sp gr dissolve 
0 0075 g Bab 04 from 0 577 g B 1 SO 4 wlun 
boiled 5 minutes (Si(glc,J jir 69 142 ) 
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Solubility of BaS 04 m HCl+Aq 


No cc 
HCI+Aq 
containing 

1 mg 

equiv HCl 

Mg BaS04 
per 1 mg 
equiv of 
HCl 

g per 100 cc solution 

HCl 

BaS04 

2 0 

0 133 

1 82 

0 0067 

1 0 

0 089 

3 65 

0 0089 

0 5 

0 056 

7 29 

0 0101 

0 2 

0 017 

18 23 

0 0086 


(Banthisch, J pr 1884, 29 54 ) 


100,000 pts H 2 O dissolve 0 124 pt BaS 04 , 
1000 pts HNOa+Aq of 1 167 sp gr dissolve 
2 pts BaS 04 , 1000 pts HNOa+Aq of 1 032 
sp gr dissolve 0 062 pt BaS 04 (Calvert, 
Chem Gaz 1866 55 ) 

When 0 4 g BaS 04 is heated hour with 
150 ccm HNOg+Aq of 1 02 sp gr , 0 165 g 
IS dissolved (Siegle, J pr 69 1^ ) 


Solubility of BaSO* m HNOs+Aq 


No cc 
HNOs+Aq 
containmg 

1 mg eqmv 
HNOs 

Mg BaS04 
per 1 mg 
equiv of 
BaS04 

G per 100 

cc solution 

HNOa 

BaS04 

2 0 

0 140 

3 15 

0 0070 

1 0 

0 107 

6 31 

0 0107 

0 5 

0 085 

12 61 

0 0170 

0 2 

0 048 1 

31 52 

0 0241 


1884, 29 54 ) 


ac acia nas less solvent power than 
w acids 80 ccm HC 2 H 802 +Aq of 1 02 
sp gr boiled with 0 4 g BaS 04 K hour dis- 
solve 0 002 g (Siegle, J pr 69 142 ) 

Sol m boihng cone H2SO4 (See 
BaH2(S04)2) 

Sol m fuming H2SO4 (See BaS 207 ) 

Sol m 2500 pts boiling 40% HBr-j-Aq, m 
6000 pts boilmg 40% HI+Aq (Haslam, 
C N 63 87) 

Sol m considerable amount m metaphos- 
phonc acid+Aq (Scheerer and Drechsel, 
J pr (2) 7 68 ) 

Not attacked by boilmg cone KOH+Aq if 
CO 2 IS not present (Rose, Pogg 96 104 ) 
Very si decomp by standmg a long time 
with cold cone alkali carbonates +Aq 
Decomp by boilmg Na 2 COs or K2C08-f 
Aq, not by (NH4)2C08H-Aq (See Storer’s 
Diet for analytical data ) 

Very si sol m NHiCl+Aq, 1 pt dissolv- 
mg m 230,000 pts sat NH 4 Cl-f-Aq 
500 ccm sat NH4N08+Aq with 50 ccm 
sat NH 4 Cl-}-Aq dissolve 2 g BaS 04 100 
ccm sat NH4N08+Aq with 100 ccm sat 
NH4CH-Aq dissolve only 0 08 g BaS 04 , 
therefore above solubihty is due to free 
chlonne (Mittentzwey, J pr 76 214 ) 
BaS 04 cannot be precipitated from solu- 
tions containmg free CI 2 (Erdmann, J pr 


Pptn IS retarded si by tartaric and racemic 
acids (Spiller ) 

Na metaphosphate prevents pptn of BaS 04 
but not ortho- or pyrophosphate (Scheerer, 
J pr 76 114) 

Not precipitated in presence of alkah ci- 
trates (SpiUer ) 

Much less sol in NH4C1+Aq than in 
NH4N08+Aq Insol m warm cone Na2S208 
+Aq (Diehl, J pr 79 431 ) 

Not appreciably sol m H 2 O contammg 
ammomum or sodium chloride (Brett, Witt- 
stem, Wackenroder ) 

Not appreciably sol in H 2 O at 250®, or in 
H 2 O containmg Na 2 S (Senarmont ) 

Solubihty IS mcreased by alkali mtrates, 
but not appreciably by NaCl, KClOs, or 
Ba(N08)2 (Fresemus, Z anal 9 62 ) 

Scarcely sol m boihng cone (NH 4 ) 2 S 04 +Aq 
(Fresemus ) 

Solubihty m H 2 O mcreased by presence of 
MgCh (Fresemus), cenum salts (Marignac) 

Sol m Fe 2 Cl 6 -fAq (Lunge, Z anal 19 
141) 


Solubility m various salts 4“ Aq at 20-25® 


g salt 
per 1 

Mg Ba '304 dissolved per 1 in 

FcCb 

AICI3 

MgCh 

1 

58 

33 

30 

2 5 

72 

4^ 


5 

115 

bO 


10 

12s 

04 

n 

25 

150 

lib 

50 

50 

160 

170 

30 

100 

170 

175 

50 


(Fraps, Am 

Ch 

J 1002 27 200) 

Solubility in sat 

solution of vinous salts-j- 
Aq 

Suit 

( li lS( )| sol !U 1 1 

oi t ill s(>]\ ( nt 

NxNO, 


0 20 h) 

NiCl 


0 007Si 

NILC 1 


0 0f)S27 

(Ehlcrt, / 1 le 

ktroe 

lum 1<)I2 18 72S ) 


Cone CrCL+Aq dissolves 40-120 times 
as much BaS 04 is If (), when boiled there 
with for 5 days, ceme* CiCli-f-\ej[ leidificd 
with HCl 450 times as imieli in 10 da>s 
(Kuster, Z anoig 1005, 43 J 4 S ) 

Insol in liejuid NHj (I^ranklin, \rn CIi 
J 1898, 20 827 ) 

Sol in HiOad-Aq (Ct iwalenv ski, C C 

1906, II 7 ) 

100 cc 95% formic le id dissoh e 0 01 g 
BaS 04 at 18 5® (\&chin C li Ztg 101 i 37 
1117) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790) , in ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

Mm Barite 
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Baxium hydrogen sulphate, BaH:2(S04)2 
100 pts H2SO4 dissolve 2 22 pts BaS04 
(Lies-Bodart and Jacquemm, C R 46 1206), 

5 69 pts BaS04 (Struve, Z anal 9 31) 
Boiling H2SO4 dissolves 10-12% freshly 

precipitated BaS04 without separating crys- 
tals on cooling H2SO4 at 100° dissolves 
more than boiling H2SO4, and becomes cloudy 
if heated to boilmg (Schultz, Pogg 133 
14:6 ) 

1 g BaS04 pptd from BaCL is sol m 3153 
g 91% H2SO4, from Ba(N03)2 is sol m 1519 
g 91% H2SO4 (Varenne and Pauleau, C R 
93 1016 ) 

100 pts hot cone H2SO4 dissolve approx 

6 pts BaS04 (Rohland, Z anorg 1910, 66 
206 ) 

10 cem of sat BaSO^+absolute H2SO4 
contain approx 2 851 g BaS04 (Bergius, 
phys Ch 1910, 72 355 ) 


Equilibrium m the system BaS04‘fH2S04-f- 
H2O at 25° 


CompoRition of the solution 


% H2S04 

^ BaS04 
p< r 1 

Solid phase 

73 83 

0 030 

BaS04 

78 04 

0 136 

u 

80 54 

0 285 

ti 

83 10 

0 800 

it 

85 78 

3 215 

BaSO,, 2H,804 HjO 

SS 08 

12 200 


9^ 17 

40 005 

B^S04, H2SO4 


Volkhonski, C C 1910, I 1954, C A 1911 
617) 


D(comp by H (), ikohol, or ether 
■+•211 () (Sfhultz) 

HaS() 4 , 2J[ S() 4 +J 1 0 (Volkhonski ) 

Jaxium />///osulphate, 

100 ptH furnin?^ J I S( >4 dissolve 15 S9 fits 
3aS()4 fStruve,/ mil 9 ) 

Vi d( IicpK s(( rit 

D(<()nii) with If 0 w'idi hissing (Sduilt/- 
.clluk, Ji 4 in ) 


Jarium calcium sulphate, Of iS()4, C iS()4 
Min Dndift 


tarium platimc sulphate ( 0 

I IIS I 1(1 II ( ) t 1 ( ilm^ IK I ( r 1 1 N{ ) t i \ j Sol iii 
f f Ji 1 1 ) I II Ilia t 1. 1 i (I I )ii\ \ ) 


Banum sulphate potassium chlonde, 3BaS04, 
KCl 

Ppt (Silberberger, M 1904, 26 233 ) 

Bismuth sulphate, basic, (Bi0)2S04 
Insol m H2O Sol m HNO3 or H2SO4 + 
Aq 

-j-2H20 (Heintz, Pogg 63 55 ) 

4B12O3, 3SO3+I5H2O Insol m H2O 

(Leist ) 

(Bi0)HS04-f-H20 Insol m H2O Sol m 
dll H2S04+Aq 

-f-2H20 Decomp by H2O with separation 
of (Bi0)2S04+2H20 (Hemtz ) 

3B12O3, 2SO8+2H2O Insol m H2O 

(Athanasesco, C R 103 271 ) 

5B12O8, IISO3+17H2O This sulphate 
crystalhzes out from sulphuric acid of any 
strength between H2SO4, 6H2O and H2SO4, 
I2H2O (Adie, Proc Chem Soc 1899, 16 
226) 

B12O3, 2SO3, 2J4H2O IS m equilibrium at 
50° with 5 4-51 4% H2S04+Aq 
B12O8, SO3 is in equilibnum at 50° with 
acid solutions weaker than 5 4 % H2SO4 
(Allan, Am Ch J 1902, 27 287 ) 

Bismuth sulphate, Bi2(S04)3 
Very hygroscopic Takes up H2O with 
strong evolution of heat to form 2Bi2(S04)8 + 
7H O, which becomes Bi2(S04)3 4-3H20 at 
100° Decomp by boilmg H2O into B12O3, 
SO8+H2O (Ilensgen, J B 1886 552 ) 

Insol in methyl acetate (Naumann, B 
1900, 42 3790 ) 


Bismuth sulphate, acid, B12O3, 4SO3 

Bi^Oa, 4 SO 3 18 m oqiiilibrium at 50° with 
51 4-90% If S 04 4'Aq (Allan, Am Ch J 
1902, 27 2S7 ) 

+Jr/) (Vystallizis out fioin sulphuric 
xcidattimp ibovc 170° (Adio, Pioc Chom 
8o( 1S99, 15 22(>) 

+ O (Vystilli/(s from sulphuric luid 
of any stiingth hitwiin Jl 2 S() 4 , JI () and 
JI S()4, 21120 (A(li( ) 

+7, or 9ir 0 = Hin(S() 4 ) 2 +flI O Insol 
in If 0 I' isilv sol in Kids, (sped illy HCl, 
ind HN(), 4 -A(i ( I ( isl A 160 29 ) 

-f71l20 Ci>stilli/(s Old lioin siili)hnric 
add of my stnngtli bitwiin If S ()4 fll O 
mdJIS()4 5J1 0 

+ 101 LO ( lysl lIIi/(s out from sul])luiiic 
add it t( nip lx low 170° (Adii ) 


tarium tin ( stannic) sulphate, B lS( >4, 

sn(S(),) 4- fir o 

I)<(oinp l)\ If () Insol m nCI (Wdii- 
tnd ind Kuhl, / anorg 1907, 64 249 ) 

arium titanium sulphate, 2BaS04, 39 1(804)2 
Ppt Ddoinj) by H2O, giving titanic icid 
V\ cinland, Z anorg 1907, 64 255 ) 


Bismuth potassium sulphate, Bi (804)3, 

fK,804 (0 

l)(coinp by JfiO, insol m s it K S()4-|-Aq 
(Ihmtz ) 

Bi2(h04)y 2K 8O4 

BiK(S 04)2 =Bb( 804)3, 1\^S()4 Insol in 
cold H2O, dccom]) by boiling (Brighim, 
Am Ch J 14 170) 
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Bismuth, sodium sulphate, Bi 4 Na 6 (S 04)9 
(Ludecke, A 140 277 ) 

Boron sulphate 
See Borosulphimc acid 

Bromomolybdemun sulphate 

/See under Bromomolybdenum compounds 

Cadmium sulphate, basic, 2CdO, SOs, and 
+H2O 

Difl&cultly sol in H 2 O (Stromeyer ) SI 
sol m hot H 2 O (Habermann, M 6 432 ) 
4CdO, SOa (Pickermg, Chem Soc 1907, 
91 1987) 

Cadmium sulphate, CdS 04 
Sat CdS 04 +Aq contams at 
Qo iQo 24** 30® 65° 

35 9 37 5 41 5 42 0 49 7%CdS04, 

86° 94° 130° 165° 188° 200° 

43 5 916 277 147 7 1 23%CdS04 

CdS 04 easily forms supersat solutions 
(fitard, A ch 1894, (7) 2 552 ) 


Solubility in H 2 O 



Per cent CdSOi 
m sat solution 

Solid phase- 

-18 

43 35 

Ice 

-10 

43 27 

{< 

0 

43 01 

CdS04, VaHgO 

+10 

43 18 

tt 

15 

43 20 

(C 

20 

43 37 

{< 

30 

43 75 

<t 

40 

43 99 

{{ 

60 

44 99 

tt 

62 

45 06 

tt 

72 

46 2 

ti 

73 5 

46 6 

<i 

74 5 

46 7 

(( 

75 

46 5 

CdS04, H 2 O 

77 

42 2 

(( 

78 5 

41 5 

{( 

85 

39 6 

tt 

90 

38 7 

tt 

95 

38 1 

It 

100 

37 8 

It 


(Mylius and Funk, B 1897, 30 825 ) 
See also under CdS 04 + 22 /sH 20 , and 7 H 2 O 


Sp gr at 0°/4° of CdS 04 +Aq contaimng 
14 0 g CdS 04 in 1000 g H 2 O = 1 0122 
Sp gr at 12°/4° of CdS 04 *l'Aq contaimng 
14 0 g CdS 04 m 100 g H 2 O - 1 0121 
Sp gr at 12°/4° of CdS 04 -hAq contaimng 
57 2 g CdS 04 m 1000 g H 2 O = 1 0514 

Sp gr at 0°/4° of CdS 04 +Aq contaimng 
183 1 g CdS 04 m 1000 g H 2 O - 1 1552 
Sp gr at 13°/4° of CdS 04 +Aq containing 
183 1 g CdS 04 m 1000 g H 2 O = 1 1529 
(Fouqu4, Ann Observ 1868, 9 172 ) 


Sp gr of CdS 04 +Aq at 18° 

% CdS04 1 5 10 15 

Sp gr 1 0084 1 0486 1 1026 1 1607 

% CdS04 20 25 30 35 

Sp gr 12245 1295 13725 14575 

% CdS04 36 
Sp gr 14743 

(Grotrian, W Ann 1883, 18 193 ) 


Sp gr of CdS 04 “f-Aq at room temp con- 
taining 

714 14 66 22 011%CdSO4 

1 0681 1 1591 1 2681 

(Wagner, W Ann 1883, 18 268 ) 


Sp gr of CdS04+Aqat25° 


Concentration of CdSOi 
4-Aq 

Sp gr 

l-ELormal 

1 0973 

Vr- “ 

1 0487 

V<- “ 

1 0244 

Vs- “ 

1 0120 


(Wagner, Z phys Ch 1890, 6 36 ) 


Sp gr of CdS 04 -l-Aq 


% CdS04 

. . 

t'* 

Sp gr ut 

bp gr lit 18 

0 0289 

17 29 

0 99908 

0 99S93 


23 65 

0 99776 


0 0498 

18 00 


0 99915 

0 0999 

18 00 


0 99961 

0 495 

18 00 


1 0034 

0 981 

18 00 


1 0081 


(Wershofen, Z phys Ch ISOO, 6 191) 


Sp gr at 16°/4° of C(lS() 4 -f‘Aq cont lining 
29 4654% Cdb 04 = 1 ^(>2S9, ( out lining 
21 3671% CdS 04 = l 2421 1 (Sdioniock, Z 
phys Ch 1893, 11 7S1 ) 

Sp gr of CdS 04 +Aq it 1S74° 


% CdS04 

25 121 

IS 172 

Sp gr 

1297 

1 200 

% CdS04 

9 952 

5()^9 

Sp gr 

1 101 

1 055 


(de Muynck, W Ann 1S94, 63 5()l ) 


CdS 04 4-Aq containing 1 5 10% CdS 04 has 
sp gr 20°/20° = l 142<) 

CdS 04 4-Aq conUiing 16 79% CdS 04 has 
sp gr 20°/20° = l 1847 
(Le Blanc and Rohland, Z phys Ch 1896, 
19 282) 
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Sp gr of CdS04 at 18 2®, when p=per cent 
strength of solution, d== observed den- 
sity, w== volume cone m grams per 


p 

d 

w 

39 86 

1 5639 

0 6231 

31 53 

1 4080 

0 4439 

26 85 

1 3310 

0 3574 

24 17 

1 2901 

0 3118 

18 35 

1 2084 

0 2217 

13 27 

1 1437 

0 1518 

9 97 

1 1045 

0 1102 

7 46 

1 0764 

0 0803 

6 12 

0 0619 

0 0650 

2 52 

0 0242 

0 0259 

1 45 

0 0132 

0 0147 

0 464 

0 0033 

0 0046 


(Barnes, J phys Ch 1898, 2 543 ) 


Sp gr of CdS04+Aq sat at 25° and 1 atm 
= 1 617 (Sinnige, Z phys Ch 1909, 67 
518) 

jSee also under CdS04 +2 V3H2O, and 
+-4H20 

Insol in liquid NH3 (FranUin, Am Ch 
r 1898, 20 827 ) 

Insol m acetone (Naumann, B 1904, 37 
■J29), methyl acetate (Naumann, B 1909, 
JZ 3790), ethyl acetate (Naumann, B 
010,43 314) 

-f-HiO S(i Mylius and Funk, under 
V1kS04 

-MViirO (Worobicff, Bull Soc 1896, 
16 1754 ) 

-f-2/,11 O 1 i)t iW dissolves 0 59 pt 
nh\di(ni^ s ilt it 2 F, ind not nuuh more on 
e ituig Sit solution boils it 102 ® Pre- 
ipitaUd b\ iholiol (v lluiorj 


100 c, no dissolve g ( dS( >4 it t 


t 

( ( (ISOi 

0 

75 52 

> 

75 ()5 

7 

()5 7i 

b 

7 ) S ) 

1 1 ) 

75 <)1 

1 ^ 

7(> 01 

1 > 

7(> 1 1 

I(> 

7(» lb 

17 

7b 1 ^ 

IS 1 

7() 1 1 

I<) 

7() IS 

J ) 

7b 79 

voiliisf iiniti ind 

Colic n, VV \nii I SOS 65 


r)2 ) 


100 pts H2O dissolves at 
13 7° 14 98° 15 0° 16 0° 

76 06 76 09 76 14 76 18 pts anhydrous salt, 

16 96° 18 0° 19 0° 25 0° 

76 26 76 32 76 39 76 81 pts anhydrous salt 
(Steinwehr, W Ann 1902, (4) 9 1050 ) 

100 g H2O dissolve 76 02 g CdS04 at 25° 
(Stortenbecker, Z* phys Ch 1900, 34 109 ) 


Solubility of CdS04+22/«H20 at 25° and 
varying pressures 


Pressure in atmospheres 

G CdS04 m 100 g H 2 O 

1 

76 80 

500 

77 85 

500 

78 08 

1000 

78 77 

1000 

78 68 


Det by another method 


Pressure in atmospheres 

G CdSO4inl00g H 2 O 

250 

77 53 

600 

78 02 

750 

78 60 

1000 

78 96 


(Cohen and biiinige Trans Farad boc 1910, 
6 269 ) 


Sp gr at 21 6°/0° of CdS04-fAq contain- 
ing 1147% CdS04+ViH20 = 10944 (Ka- 
nonnikoff, J pr 1885, (2) 31 346 ) 

100 g H2O dissolve 57 Gl g CdS044“ 
10 63 g FcvSOd it 25° (Stoi tonbeckcr, Z 
phvs Ch 1900, 34 109 ) 

+4H2O (Lescoeur, A ch 1895, (7) 4 
222) 

bp gr it 15° of Cdb04-{-Aq cont lining 
10 g CdS04+4H 0 m 100 ( < of bolution = 
1 0790, (onj lining 20 g Cdb04-f-4Jl20 m 
]()() r( of solution = 1 1522 (liiubc, J jir 
1SS5, (2) 31 207 ) 

Could no! Ik obtiinid (Mvlms and 
h link ) 

+711 0 

Solubild V m HO 


t 

( (ISOi 

17 

11 15 

ib 

11 5 

12 

15 { 

10 

lb i 

7 

17 5 

5 

IS 5 

1 

IS 7 

(M\ liiis uid 1 link 

b 1 S <)7 30 S 2 S 


Cadmium caesium sulphate, Cdb 04 , Cs 2 S ()4 + 
6 II 2 O 

Sol in H 2 O ( I utton, Chun boc 63 ) 

II HO dissolves 1 ^99 g inliydrous 
salt at 25° fJ.ockc,Am Ch J 1902,27 459 ) 
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Bismuth sodium sulphate, Bi 4 Na 6 (S 04)9 
(Ludecke, A 140 277 ) 

Boron sulphate 
See Borosulphunc acid 

Bromomolybdenum sulphate 
See under Bromomolybdenum compounds 

Cadmium sulphate, basic, 2CdO, SOs, and 
+H2O 

Difficultly sol in H 2 O (Stromeyer ) SI 
sol in hot H 2 O (Habennann, M 6 432 ) 
4CdO, SO 3 (Pickermg, Chem Soc 1907, 
91 1987) 

Cadmium sulphate, CdS 04 
Sat CdS 044 -Aq contains at 
0° lO'^ 24° 30° 65° 

35 9 37 5 415 42 0 49 7% CdS04, 

86° 94° 130° 165° 188° 200° 

43 5 916 277 147 7 1 2 3% CdS04 

CdS 04 easily forms supersat solutions 
(fitard, A ch 1894, (7) 2 552 ) 


Solubility in H 2 O 


t® 

Per cent Cd304 
m sat solution 

Solid phase 

-18 

43 35 

Ice 

-10 

43 27 


0 

43 01 

CdS04,V3H20 

+10 

43 18 


15 

43 20 

(C 

20 

43 37 

C( 

30 

43 75 

<( 

40 

43 99 

(t 

60 

44 99 

Cl 

62 

45 06 

(1 

72 

46 2 

Cl 

73 5 

46 6 

Cl 

74 5 

46 7 

Cl 

75 

46 5 

CdS 04 , H 2 O 

77 

42 2 

IC 

78 5 

41 5 

Cl 

85 

39 6 

Cl 

90 

38 7 

Cl 

95 

38 1 

Cl 

100 

37 8 

Cl 


(IMylius and lunk, B 1897, 30 825 ) 
Su also under CdS 04 -j '2 / 3 B 2 O, and 7 H 2 O 


Sp gr at 0°/4° of CdS 04 +Aq containing 
14 0 g CdS 04 m 1000 g H 2 O = 1 0122 
Sp gr at 12°/4° of CdS 04 +Aq containing 
14 0 g CdS 04 m 100 g H 2 O = 1 0121 
Sp gi at 12°/4° of CdS 04 +Aq containing 
57 2 g CdS 04 m 1000 g H20 = l 0514 

Sp gr at 0°/4° of CdS 04 -fAq contaimng 
183 1 g CdS 04 m 1000 g H20 = l 1552 
Sp gr at ll°/4° of CdS 04 +Aq contammg 
183 1 g CdS 04 in 1000 g HaO^l 1529 
(Pouqu(5, Ann Observ 1868, 9 172 ) 


Sp gr of CdS 04 +Aq at 18° 

% CdS04 1 5 10 15 

Sp gr 1 0084 1 0486 1 1026 1 1607 

% CdS04 20 25 30 35 

Sp gr 12245 1295 13725 14575 

% CdS04 36 
Sp gr 14743 

(Grotrian, W Ann 1883, 18 193 ) 


Sp gr of CdS 04 +Aq at room temp con- 
taining 

714 14 66 22 011%CdS04 

1 0681 1 1591 1 2681 

(Wagner, W Ann 1883, 18 268 ) 


Sp gr of CdS 044 *Aq at 25° 


Concentration of CdSOi 
+Aq 

Sp gr 

l-normal 

1 0973 

Vr- “ 

1 0487 

V«- “ 

1 0244 

Vr “ 

1 0120 


(Wagner, Z phys Ch 1890, 6 36 ) 


Sp gr of Cd& 04 +Aq 


% CdS04 

t® 

Sp gr at t® 

bp gr at 18® 

0 0289 

17 29 

23 65 

0 99908 

0 99771) 

0 99893 

0 0498 

18 00 


0 99915 

0 0999 

18 00 


0 99961 

0 495 

18 00 


1 0034 

0 981 

18 00 


1 0084 


(Wershofen, Z phys Ch 1V)(), 6 494) 


Sp gr at 16°/4° of CdSO^+Aq containing 
29 4654% CdS 04 = 1 ^0280, (ontaming 
21 3671% CdS 04 = l 24211 (Sflionrock, Z 
phys Ch 1893, 11 781 ) 

Sp gr of CdS 04 +Aq it lS°/4° 


% CdS04 

25 121 

IS 172 

Sp gr 

1 297 

1 200 

% CdS04 

9 952 

5()3<) 

Sp gr 

1 101 

1 055 


(de Muynck, W Ann 1804, 63 501 ) 


CdS 04 'f Aq containing 1^ 40% C( 1 S 04 has 
sp gr 20°/20° = l 1429 
CdS044-Aq contaiing 10 79% CdS 04 has 
sp gr 20°/20° = l 1847 

(Le Blanc and Rohland, Z phys Ch 1896, 
19 282) 
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Sp gr of CdS04 at 18 2®, when p==per cent 
strength of solution, d= observed den- 
sity, w== volume cone m grams per 


p 

d 

W 

39 86 

1 5639 

0 6231 

31 53 

1 4080 

0 4439 

26 85 

1 3310 

0 3574 

24 17 

1 2901 

0 3118 

18 35 

1 2084 

0 2217 

13 27 

1 1437 

0 1518 

9 97 

1 1045 

0 1102 

7 46 

1 0764 

0 0803 

6 12 

0 0619 

0 0650 

2 52 

0 0242 

0 0259 

1 45 

0 0132 

0 0147 

0 464 

0 0033 

0 0046 


(Barnes, J phys Ch 1898, 2 543 ) 


£ ) gr of CdS04+Aq sat at 25° and 1 atm 
= 317 (Sinmge, Z phys Ch 1909, 67 
) 

I e also under CdS04+2V3H20, and 
I2O 

] sol m liquid NHa (Franklm, Am Ch 
J >98, 20 827 ) 

] sol m acetone (Naumann, B 1904, 37 
435 ), methyl acetate (Naumann, B 1909, 
42 3790), ethyl acetate (Naumann, B 

19] , 43 314 ) 

H2O See Mylius and Funk, under 
Cd 34 

IVs H2O (Worobieff, Bull Soc 1896, 
(3) 6 1754) 

22/3H2O 1 pt H2O dissolves 0 59 pt 

anl drous salt at 23°, and not much more on 
hef ing Sat solution boils at 102° Pre- 
cip ated by alcohol (v Hauer ) 


100 g HiO dissolve g CdS04 it t° 


t® 

( CdSO, 

0 

75 52 

5 

75 ()5 

7 

M 7i 

9 

75 85 

11 5 

75 <)4 

H 

7() 04 

15 

7() 11 

1() 

7() lb 

17 

7b M 

IS 

7() 14 

19 

7() 18 

25 

7() 79 


(K( mstamm and Cohen, W Ann 1898, 66 
352 ) 


100 pts H2O dissolves at 
13 7° 14 98° 15 0° 16 0° 

76 06 76 09 76 14 76 18 pts anhydrous salt, 

16 96° 18 0° 19 0° 25 0° 

76 26 76 32 76 39 76 81 pts anhydrous salt 
(Stemwehr, W Ann 1902, (4) 9 1050 ) 

100 g H2O dissolve 76 02 g CdS04 at 25° 
(Stortenbecker, phys Ch 1900, 34 109 ) 

Solubility of CdS04+2V3H20 at 25° and 


varying pressures 


Pressure in atmospheres 

G CdS04 m 100 g H 2 O 

1 

76 

80 

500 

77 

85 

500 

78 

08 

1000 

78 

77 

1000 

78 

68 


Det by another method 


Pressure in atmospheres 

G CdSO4ml00g H 2 O 

250 

77 

53 

500 

78 

02 

750 

78 

60 

1000 

78 

96 


(Cohen and Sinmge Trans Farad Soc 1910, 
6 269) 


Sp gr at 21 6°/0° of CdS04-}-Aq contam- 
mg 1147% CdS04+V3H20 = 10944 (Ka- 
nonnikoff, J pr 1885, (2) 31 346 ) 

100 g H2O dissolve 57 61 g CdS04+ 
10 63 g FeS04 at 25° (Stortenbecker, Z 
phvs Ch 1900, 34 109 ) 

+4H2O (Lescoeur, A ch 1895, (7) 4 
222 ) 

Sp gr at 15° of CdS04 4’^q containmg 
10 g CdS04+4H20 in 100 c c of solution — 
1 0790, containing 20 g CdS04+4H20 m 
100 cc of solution = 1 1522 (Tiaube, J pr 
1885, (2) 31 207 ) 

Could not be obtained (Mvlius and 
Funk ) 

+7H2O 


Solubility in H>() 



Vo Cdb04 

-17 

44 45 

-16 

44 5 

-12 

45 3 

-10 

H) 1 

- 7 

17 5 

- 5 

48 5 

- 4 5 

48 7 


(Mylius ind I unk, B 1897, 30 828 ) 


Cadmium caesium sulphate, CdS04, CS2SO4+ 
6H2O 

Sol in H2O (Tutton, Chem Soc 63 337 ) 
1 1 H2O dissolves 1399 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 459 ) 
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Cadmium calcium potassium sulphate, 

Ca2CdK2(S04)4+2H20 

(D^Ans, B 1908,41 1778) 


Cadmium cenum sulphate, CdS04, 062(804)3 
+6H2O 

Sol m H2O (Wyrouboff ) 

Cadmium hydrazme sulphate, 

CdH2(S04)2, 2 N 2 H 4 
1 pt IS sol m 202 5 pts H2O at 12° 

Not attacked by dil acids Easily sol in 
NH40H+Aq (Curtms, J pr 1894, (2) 60 
331) 

Caduuum magnesium sulphate, CdS04, 
MgS04+14H20 

Very efflorescent Sol in H2O (Scbiff, A 
104 325) 

Cadmium potassium sulphate, K2SO4, CdS04 
+1J^H20 

Sol in HoO (v Hauer, Pogg 133 176 ) 
100 pts H2O dissolve 42 50 pts anhydrous 
salt at 26°, 

100 pts H2O dissolves 42 80 pts anhydrous 
salt at 31°, 

100 pts JEI2O dissolve 43 45 pts anyhydrous 
salt at 40°, 

100 pts H2O dissolve 44 90 pts anyhydrous 
(Wyrouboff, Bull Soc Min 

00 pts H2O dissolve 42 89 pts 
jus salt at 16°, 46 82 pts at 31°, 
47 40 pts at 40° (Wyrouboff ) 

+4H2O Efflorescent (Wyrouboff, Bull 
Soc Mm 1891, 14 235 ) 

+6H2O Very efflorescent, and easily 
decomp (Schiff ) 

Does not exist (Wyrouboff ) 

Cadmium rubidium sulphate, CdS04, 

Rb 2SO 4 -f- 6H2O 

Efflorescent Sol m H2O (Tutton ) 
1 1 H2O dissolves 767 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Cadmium sodium sulphate, CdS04, Na2S04+ 
2H2O 

Sol m H2O (v Hauer ) 


Solubility of CdNa2(S04)2+2H0 m 100 g 
H2O at t° 


t 

Grams CdS 04 

Giams Nd 2 S 04 

24 

35 49 

24 04 

25 

35 88 

24 46 

30 

36 28 

24 605 

35 

36 69 

24 99 

40 

37 24 

25 455 


(Koppel, Z phys Ch 1905, 52 413 ) 
Decomp by H2O below 20 5° 


Solubility of CdNa2(S04)2, 2H20+CdS04, 
Vs H2O m 100 g H2O at t° 



oo 

20 

i'S 

012; 

t° 

go 

00 

C S 

12:0 

t® 

cr ^ 

go 

Is 

00 

gC 

h 

or 

0 

73 54 

8 80 

15 

73 76 

9 4‘55 

on 

on 1 

0 

6 

73 38 

8 67 

201 

3 81 

9 45o 



) 

10 

72 76 

3 55 

25 

yS 71 

10 48 

40 1 

75 385 1 

13 75 


(Koppel ) 


Solubility of CdNa2(S04)2, 2H2O -f Na2S04, 
IOH2O m 100 g H2O at t° 


t® 

Grams CdS 04 

Grams NaaSOi 

-14 8 

72 68 

8 32 

0 

66 325 

11 625 

5 

61 78 

12 97 

10 

55 34 

14 785 

12 

51 615 

15 95 

15 

46 60 

17 99 

19 8 

36 13 

22 16 

20 

36 25 

23 52 

24 

27 82 

29 17 

25 1 

25 59 

31 08 

30 

14 62 

44 145 


(Koppel ) 


Solubility of CdNa2(S04)2, 2H20“fNa2S04 

(anhydrous) in 100 g H2O at t° 

t® 

Grams CdSOi 

Grams Na2S04 

35 

13 26 

47 Ob 

40 

16 25 

4() 27 


(Koppel ) 


Cadmium sulphate ammoma, CdS04, GNHj 
Sol m H2O with separation of CdO (Rose, 
Pogg 20 152) 

CdS04, 4NH3+4H2O Docomp by H2O 
(Malaguti and Sarzeau, A ch (3)9 431) 
+2H2O Ppt (Andre, C ll 104 0S7 ) 
-j-23^H20 Sol in H2O with sep nation of 
basic sulphate (Muller, A 149 70 ) 

CdS04, 3NH3 (Isambeit, C R 1S70, 70 
457) 

Cadmium sulphate cupric oxide, CdSOi, 
3Cu0+a:H20 

(Recoura, C R 1901, 132 1415) 

2CdS04, 3CuO+SHO (Miillu, A di 
1902, (7) 27 383 ) 

-I-I2H2O (Mailhe ) 

6CdS04, 20CuO+:rIl2O atecoura, 0 R 
1901, 132 1415 ) 

Cadmium sulphate hydrazme, Cdb04, 
2N2H4 

Easily sol m NH40H+Aq but cannot be 
cryst therefrom (Franzen, Z anorg 1908, 
60 282) 
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Cadnuum sulphate hydrogen chlonde, 
3CdS04, 4HCI+4H2O 
V ery dehquescent (Baskerville and Hams, 
J Am Chem Soc 1901, 23 896 ) 

3CdS04, 8HC1 Very deliquescent (Bas- 
kerviUe and Hams ) 


Caesium sulphate, CS2SO4 
Not deliquescent 

100 pts j&20 dissolve 158 7 pts CS2SO4 at 
—2° 

100 cc H2O at 17-18° dissolve 163 5 g 
CS2SO4 (Tutton, Chem Soc 1894, 66 
632) 


Solubility m HoO 



G CsS04 
per 100 g 

oO- 


G CS 2 SO 4 
per 100 g 

oO-H 

Solu 

tion 

H 2 O 

Solu 

tion 

H 2 O 

0 

62 6 

167 1 

3 42 

60 

66 7 

199 9 

3 78 

10 

63 4 

173 1 

3 49 

70 

67 2 

205 0 

3 83 

20 

64 1 

178 7 

3 56 

80 

67 S 

210 3 

3 88 

30 

64 8 

184 1 

3 62 

90 

68 3 

2U 9 

3 92 

40 

65 5 

189 9 

3 68 

100 

68 8 

220 3 

3 97 

50 

66 1 

194 9 

3 73 

108 6 

69 2 

224 5 

4 00 


(Berkeley, Trans Poy Soc 1904, 203 A 
210 ) 


Solubility in Na2S04'f Aq 
Sat solution contains 54 7% CS2SO4+ 
11 45% Na2S04 at 25° (Foote, J Am 
Chem Soc 1911, 33 467 ) 

Insol in alcohol (Bunsen ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790 ) 

Insol in acetone (Naumann, B 1904,37 
4329), (Eidmann, C C 1899, II 1014) 
Solubility in glycol at ord temp =3 0- 
3 2% (de Coninck, Belg Acad Bull 
1906 359) 


Caesium hydrogen sulphate, CSHSO4 
Sol inH^O 


Caesium jy/yrosulphate, CS2S2O7 
Decomp by H^O 

Caesium o ^osulphate, CS2S8O26 
Dccomp by H2O (Weber, B 17 2497 ) 

Caesium calcium sulphate, Ca2Cs2(S04)8 
Very Stable, (D’Ans, B 1908, 41 1776 ) 

Caesium chromium sulphate, Cs2Cr2rS04)4 
+24H2O 

Melts in crystal H2O at 116° (Locke ) 


Solubihty m H2O 




G mols 

Temp 

G per litre 

1 anhydrous 
salt per 1 

25° 

5 7 

0 015 

30° 

9 6 

0 025 

35° 

12 06 

0 032 

40° 

15 3 

0 0405 


(Locke, Am Ch J 1901, 26 180 ) 


Caesium cobaltous sulphate, CS2SO4, C0SO4+ 
6H2O 

Sol m H2O (Tutton, Chem Soc 63 
337) 

1 1 H2O dissolves 418 8 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 
459) 

Caesium cobaltic sulphate, Cs2Co2(S04)4+ 
24H2O 

Melts m crystal H2O at 116° (Locke, 
Am Ch J 1901, 26 183 ) 

Caesium copper sulphate, CS0SO4, CUSO4+ 
6II2O 

Sol m H2O (Tutton ) 

1 1 H2O dissolves 460 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Caesium gallium sulphate, Cs2Ga2(S04)4+ 
24H2O 

(Soret, Arch sc phys nat 1888, (3) 20 
531) 

Caesium indium sulphate, Cs2ln2 (804)4 + 
24H2O 

75 7 g anhydrous (117 39 hydrated) salt 
or 0 172 g mols of anhydrous salt are sol 
mil H2O at 25° (Locke, Am Ch J 1901, 
26 175) 

100 pts H2O dissolve 3 04 pts at 16 5° 
(Chabne and Rengade, C R 1900, 131 1301 ) 

Caesium indium sulphate, CS2SO4, 

Ir2(S04)3-f 24H O 
Mpt 109-110° 

Very si sol in cold Moie easily sol in 
hot H2O (Marino, Z anorg 1904, 42 218 ) 

Caesium iron (ferrous) sulphate, CS2SO4, 
FeS04+6H20 
Sol in H2O (Tutton ) 

1 1 H2O dissolves 1011 g anhydious salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Caesium iron (feme) sulphate, Cs2Fe2(S04)4 
+24H2O 

Melts in crystal H2O at 71° (Locke ) 
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Solubility in H2O 


t® 

G per btre 

G mols 
anhydrous salt 
per btre 

25 

17 1 

0 045 

30 

25 2 

0 066 

35 

37 5 

0 099 

40 

60 4 

0 156 


(Locke, Am Ch J 1901, 26 180 ) 


Caesium lanliianum sulphate, CS2SO4, 

La2 (SO 4) 3 -I-2II2O 

(Baskerville, J Am Chem Soc 1904, 
26 67) 

2CS2SO4, 3La2(S04)3 (Baskerville ) 

Caesium magnesium sulphate, CS2SO4, 
MgS04+6H20 
Sol m H O (Tutton ) 

1 1 H2O dissolves 533 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Caesium manganous sulphate, CS2SO4, 
MnSO 4 8H2O 
Sol m H2O tTutton ) 

Sol m H2O and acids with decomp (Pic- 
cim, Z anorg 1899, 20 14 ) 

1 1 H2O dissolves 804 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 45 

Caesium mangamc sulphate, CS2SO4, 
Mn2(S04)3+24H20 

Decomp by H2O and dil acids with sep- 
aration of Mn02 Sol in 1 3 H2S04+Aq and 
m cone HNO3 Insol m acetic acid Sol 
in oxalic acid-|-Aq (Christensen, Z anorg 
1901, 27 332 ) 

Caesium neodymium sulphate, CS2SO4, 
Nd2(S04)8+3H20 

(Baskerville, J Am Chem Soc 1904, 26 


Caesium mckel sulphate, CS2SO4, NXSO4+ 

6H2O 

Sol m H2O (Tutton ) 

1 1 H2O dissolves 255 8 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Caesium praseodymium sulphate, CS2SO4, 
Pr2(S04)3+2H20 

(Baskerville, J Am Chem Soc 1904, 26 
73) 

+4H2O (Baskerville ) 

Caesium rhodium sulphate, Cs2S04,Rh2(S04)3 
-f-24H20 

SI sol m cold, sol m warm H2O, mpt 
110-111 ° (Piccim, Z anorg 1901, 27 64 ) 


Caesium thalhc sulphate, CsTl (864)4 + 

IHH2O 

Hygroscopic (Locke, Am Ch J 190^, 
27 283 ) 

-f-3H20 Very si sol m cold, easily sol 
m hot H2O Can be reoryst from H2SO4+ 
Aq The recryst salt is at once decomp by 
H2O or 95% ^cohol (Locke ) 


Caesium thonmn sulphate, Cs2S04,Th(S04)2+ 

2H2O 

SI sol m H2O (Manuelli, Gazz ch it 
1903, 32 (2) 523 ) 

Caesium titamum sulphate, Cs2S04,Ti2(S04)s 
+24H2O 

Dehquesces m the air and is decomp 
SI sol in cold H2O, decomp by hot H2O 
(Piccmi, Gazz ch it 1895, 26 542 ) 

SI sol in cold H2O, more sol in hot H2O 
acidified with H2SO4 

Decomp in neutral aq solution (Piccmi, 
Z anorg 1898, 17 356 ) 


Caesium uranyl sulphate, Cs2(U02) (804)2+ 

2H2O 

As Na salt (de Conmek, C C 1906, 

1 1306) 

Caesium vanadium sulphate, CsiVj (864)4+ 
24H2O 

7 71 g anhydrous (13 1 g hydrated) salt, 
or 0 0204 gr mols of the anhydrous salt are 
sol in 1 1 H2O at 25° (Locke, Am Ch J 
1901,26 175) 

SI sol in cold, easily sol m hot H26 (Pic- 
cim, Z anorg 1896, 11 114 ) 

100 pts H2O dissolve 0 464 pts of the salt 
at 10° and sp gr of the solution at 4°/20° = 

2 033 More sol in hot H26 than in cold 
(Piccim, Z anorg 1897, 13 446 ) 


Caesium zme sulphate, CS2S64, Z 11864 + 
6H26 

Sol m H26 (Bunsen and Kopn, Pogg 
113 337) 

1 1 H26 dissolves 386 3 g anhydrous 
salt at 25° (Locke, Am Ch J 1002, 27 
459) 


Caesium zircomum sulphate, Zr 63,(08864) > 
+IIH26 

Ppt (Rosenheim, B 1905, 38 S15 ) 


Calcium sulphate, €0864, and +2H2C) 

The older determinations of the soluhilitv 
of CaS64 in H2O have little, but liistoru d, 
value, as the solutions were usuilly <itlur 
non-saturated or supersaturated 1 hey rri iv 
be tabulated as follows 
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Oolsr?® HaO required for dissolving 1 pt 

OSioO/i. fr\f 1 'rv+ i rttr ^ to 


t® 

A 

B 

Authority 

Hot or cold 
Cold 
Boilmg 

All temp 
(^) 

XX 

Hot or cold 
Cold 

Hot 

15-20° 

12 5° 

500 

500 

450 

322 

438 

250-300 
578 5 

480 

491 

492 

503 

461 5 
380 
388 
388 
397 

Fourcroy 

Bergmann 

cc 

Lassaigne 

Anthon 

Dumas 

Bucholz 

Giese 

u 

Tipp 

Lecoq 


100 pts H 2 O at t° dissolve pts CaS 04 



Pts 

CaS04 

t® 

Pts 

CaS04 

t® 

Pts 

CaSOi 

0 

0 205 

35 

0 254 

70 

0 244 

5 

0 219 

40 

0 252 

80 

0 239 

12 

0 233 

50 

0 251 

90 

0 231 

20 

30 

0 241 

0 249 

60 

0 248 

100 

0 217 


(Poggiale, A ch (3) 8 469 ) 


Poggiale worked with supersat solutions 
(Droeze, B 10 330 ) 

dissolves CaS 04 most abundantly at 
35 (Poggiale), at 32-41° (Mangnac) 

1 pt CaS 04 + 2 H 20 dissolves at 


0° 

18° 

24° 

32° 

38° 

in 415 

386 

378 

371 

368 pts H 2 O, 

41° 

53° 

72° 

86° 

99° 

in 370 

375 

391 

417 

451 pts H 2 O, 

or (by cak Illation) 1 pt anhydrous CaS 04 
dissolves it 


0° 

18° 

24° 

32° 

38° 

in 525 

488 

479 

470 

466 pts H 2 O, 

41° 

53° 

72° 

86° 

99° 

in 46S 

474 

495 

528 

571 pts H 2 O 


by evaporation of a saturated solution By 
evaporation with heat, solutions are obtained 
containing Vsoe CaS 04 , and m the cold with 
Vif 2 CaS 04 , in the solution over the separated 
CaS 04 + 2 H 20 Neutr^ismg dil H 2 S 04 +Aq 
with CaCOs gives a solution containmg Vii 4 
CaS 04 , which crystallises out partly m 24 
hours, leaving Vsis CaS 04 dissolved 
Supersaturated solutions containmg ^/no to 
Vi6o CaS 04 deposit crystals rapidly, those 
under Vsso do not crystaUise spontaneously 
A solution containing V 288 shows crystals m 14 
days, and contains Vsia lu 1 month, V 414 m 2 
months, V 446 m 3 months, m spite of repeated 
shakmg 

Boilmg diminishes the supersaturation 
without however removmg it entirely (Mar- 
ignac, A ch (5) 1 274 ) 

1 pt CaS 04 + 2 H 20 IS sol in 443 pts H 2 O 
at 13 7°, m 447 pts H 2 O at 14 2°, m 421 pts 
H 2 O at 20 2°, m 419 pts H 2 O at 21 2°, md m 
445 pts H 2 C 03 +Aq sat at 18 7° (Church, 
J B 1867 192) 

Church’s solutions were not sat (Droeze, 
B 10 330) 

1000 pts H 2 O dissolve 2 19 pts CaS 04 + 
2 H 2 O at 16 5°, 2 352 pts CaS 04 + 2 H 20 at 
22° (Cossa, Gazz ch it 1873 135 ) 

Cossa’s solutions were not saturated 
(Droeze ) 

CaS 04+2 H 2 O IS sol m 415 pts H 2 O at 0°, 
m 412 pts H 2 O at 5°, in 407 pts H 2 O at 10°, 
m 398 pts H 2 O at 15°, in 371 pts H 2 O at 20°, 
in 365 pts H 2 O at 25°, m 361 pts H 2 O at 30°, 
m 359 pts H 2 O at 35° (Droeze, B 10 330 ) 
Sol in 500 pts H 2 O at 12 5° (JFrom Marig- 
nac’s and his own results, de Boisbaudran, A 
ch (5) 3 477 ) 

CaS 04 is sol in 564 5 pts H 2 O at 0 8°, 
506 27 pts at 14°, 472-3 pts at 32 5-38 8°, 
498 73 pts at 64°, 533 92 pts at 79 6° 
(Raupenstrauch, M 6 563 ) 

According to Goldammer (C C 1888 708) 
H 2 O IS fully saturated with CaS 04 by shakmg 
the finely-powdered substance 5 minutes 
therewith 


I he ibovo nons it solutions are obtained by 
using 1 1 irgt c\(Cbb of Ccib04+2H20 The 
undissolvod f)irt retains its water of crystal- 
lisition (’ iS()4, dohydrited at 130-140°, 
founs 1 sup< rsitiiihtcd solution with H O m 
10 ininuO s, ( out lining 1 pt CaS04 to 110 pts 
IE (), whicli soon deposits crystals Ihe un- 
dissolved pirl tikes uj) its water of crystal- 
lisation Ignited CiS()4 dissolves very slowly 
in II2O, so th it in 24 hours the solution con- 
tiinsVf3 to V IK inhvdrousCaS04 By longer 
(ont let solution eontinues with formation of 
supe rs itur ite d solutions, whieh contain after 
10 30 (1 lys V37 to Vs 3 CaS()4, hut these be- 
( onu norm il isthcinhy ^ 
tikes up its water of crystallisation ine 
nunoi il anhydrite behaves similarly water 
t iking u]) Vfi82 CaS04 in 1 day, Vssi m 40 days, 
and V467 m 8 months 

Supersaturated solutions are also obtained 


The following results were obtained Fig- 
ures denote pts H2O in 'w hich 1 pt CaS04 was 
dissolved at t° (a) from pptd CaS04 ‘'ipse 
fact ,” (b) from pptd CaS04 “gehe,” (c) from 
“glacies mariae pulv (d) from “glacies 
Mariae pulv containmg less than 2H2O 


t 

a 

b 

c 

t 

d 

0 

561 5 

558 

557 5 

0 

476 5 

7 5 

526 

526 

520 



15 

497 5 

497 5 

493 

20 

436 

22 5 

481 

481 5 

479 



30 

475 

475 

470 



37 5 

463 

469 

465 5 

40 

450 

45 1 

473 5 

474 5 

470 5 



60 

484 

486 5 

482 

60 

476 

75 

507 5 

508 

503 

80 

502 5 

90 

533 5 

530 

534 



100 

556 

557 

534 5 

100 

547 
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Burnt gypsum easily forms supersat solu- 
tions containing nearly 1% CaSO It forms 
supersat solutions more readily at 0®, and 
that tendency decreases with mcrease of 
temp, hence figures m (d) which contained 
burnt gypsum (Goldannner, C C 1888 
708) 

Calculated from electrical conductivity of 
CaS044-Aq, 1 1 H2O dissolves 2 07 g CaS04 
at 18® (Kohlrausch and Rose, Z phys Ch 
12 241) 

The anhydrous salt vanes m solubihty 
Solubihty depends (1) upon temp and time 
of drying, (2; upon the relative amount of 
salt, (3) upon time of shaking Possibly a 
and /3 modifications (Potihzm, C C 1894, 
n 515) 

2 04 gr are dissolved m 1 liter of sat solu- 
tion at 20® (Bdttger, Z phys Ch 1903, 
46 603) 

At 15® and after 5 zpmutes shakmg, the 
highest deCTee of supersaturation which can 
be obtamed with pure sol calcium sulphate = 
9 47 g of the anhydrous salt or 11 976 g 
CaS04+2H20 m 1 1 of H2O (Cavazzi, 
C C 1906,1 1694) 


Solubihty of CaSO 4 m 100 pts H2O at high 
temp 



B| 


t® 

Pts 

CaS04 

1 u u78 

175-185 

0 027 

250 

0 016 

|0 056 

240 

0 018 




v-^den and Shenstone, Phil Trans 1884 31) 


Pptn of CaS04 which has been started by 
heatmg solution to 140-150® continues even 
after solution has cooled (Storer ) 

CaS04 IS completely insol m sea water or 
pure H2O at temperatures between 140® and 
150® (Coust4) 

Solubihty of CaSO 4 in sea water at tempera- 
tures over 100® t® = temp , P = pressure 
in atmospheres, %— per cent CaSO 4 m 
sat solution 


t° 

P 

% 

t 


P 

% 

103 

1 

0 500 

1 118 5 

1 50 

0 226 

103 8 

1 

0 477 

121 

2 

1 5 

0 183 

105 15 

1 

0 432 

124 


2 

0 140 

108 6 

1 25 

0 395 

127 

9 

2 

0 097 

111 

1 25 

0 355 

130 

0 

2 5 

0 080 

113 2 
115 8 

1 25 

1 50 

0 310 

0 267 

133 

3 

2 5 

0 023 


(Coust^, Ann Mm (5) 6 80 ) 


Solubihty of CaSO 4 in H2O at v^ious pres- 
sures 

100 g sat CaS04+Aq at 1 atmos pressure 
and 15® contam 0 206 g CaS04, at 20 atmos 
pressure and 15® contam 0 227 g CaS04, at 
1 atmos pressure and 16 2° contain 0 213 g 
CaS04 (Moller, Pogg 117 386 ) 


Soluble anhydrite 

1 1 H2O dissolves 22 8 miUieqmvalents at 
100 ® 

1 1 H2O dissolves 6 4 miUieqmvalents at 
156® 

Anhydrite 

1 1 JS2O dissolves 9 2 miUieqmvalents at 
100 ® 

1 1 H2O dissolves 2 7 miUieqmvalents at 
156® 

1 1 H2O dissolves 0 7 miUieqmvalents at 
218® 

(Melcher, J Am Chem Soc 1910, 32 63 ) 
See also under gypsum, p 953 
Maximum solubihty is at 37 5® (Cameron, 
J phys Chem 190L 6 572 ) 

Sp gr of sat CaS04+Aq at 15® = 1 0022 
(Stolba, J pr 97 503 ) 

Sp gr of sat CaS04+Aq at 31® = 10031 
1 pt CaS04 IS sol m 218 pts H2O contam- 
mg CO2 (Beyer, Arch Pharm (2) 160 193 ) 
SI sol m cold IICl+Aq, completely sol m 
boilmg dll HCl or HNOa+Aq (Rose, Pogg 
96 108) 


Solubihty of CaSO 4 m HCl+Aq 


t° 1 

% HCl 

100 ccm 
dissolve g 
of CaSO 4 

t® 

% HCl 

100 ccm 
dissolve g 
of CaSO 4 

25 

0 77 

0 6405 

25 

6 12 

1 6539 

25 

1 56 

0 8821 

101 

0 77 

1 1209 

25 

3 06 

1 2639 

102 

3 06 

3 1780 

25 

4 70 

1 5342 

103 

6 12 

4 6902 


(Lunge, J boc Chem Ind 4 31 ) 


Solubihty m HNOs+Aq at 25° 


g HNOs 
p r 100 cc 

g CaS04 per 
100 cc solution 

g HNO 3 
per 100 cc 

g CaS04 per 
100 cc solution 

0 

0 208 

6 

1 48 

1 

0 56 

8 

1 70 

2 

0 82 

10 

1 84 

3 

1 02 

12 

1 98 

4 

1 20 




(Banthisch, J pr 1884, 29 52 ) 


For solubility in H2SO4 see CaH2(S04)2 


Solubility in H3P04-|-Aq at 25° 


G P 2 O 6 per 1 

G CaS04 per 1 

Sp gr 2 o°/2j 

0 0 

2 126 


5 0 

3 138 

1 002 

10 5 

3 734 

1 007 

21 4 

4 456 

1 OK) 

46 3 

5 760 

1 0^5 

105 3 

7 318 

1 075 

145 1 

7 920 

1 106 

204 9 

8 383 

1 145 

312 0 

7 965 

1 221 

395 7 

6 848 

1 230 

494 6 

5 573 

1 344 


(Taber, J phys Chem 1906, 10 628 ) 


Solubihty m formic acid at 25® 

100 cc of solution of acid contaimng 4% 
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dissolve 0 24 g CaS04 (Banthisch, J pr 
1884,29 52) 

Solubility of GaSQj in ijMoracetio -aeid 
at 25° 100 cc of solution of acid oontainmg 
4% dissolve 0 22 g CaS04, 10%, 0 25 g 
(Banthisch, J pr 1884, 29 52) 
Solubihty in H2O is increased by presence 
of NH4CI (Vogel, J pr 1 196), ammonium 
succmate (Wittstem, Repert 67 18), 

(NH4)2S04, (NH4)2B407 (Podd, A Suppl 
8 11), also KNOs (Vogel, Jun), lSra2S04 
(Henry, J Pharm 12 31), NaCl (Tromms- 
dorf, N J Pharm 18, 1 234 ) 

Decomp by alkali carbonates +Aq (See 
Storer^s Diet ) 

1 g CaS04 IS sol m 162 cem sat KCl+Aq 
at 8°, m 147 cem sat NaCl+Aq at 8 5°, m 
93 cem sat NH4CH-Aq at 12 5°, m 94 cem 
sat KNOs+Aq, m 92 cem sat NaNOa+Aq, 
in 320 cem sat NH4N08+Aq, m 54 cem 
V9 sat NH4N084-Aq, m about 2000 cem 
sat K2S04-}-Aq (Droeze) 

More sol in Fe2Clc, Cr2Cl6, CuCL, ZnCL-h 
Aq than m H2O, but not more sol m CaCL-p 
Aq (Gladstone ) 

NH4C1+Aq 

1 g CaS04 IS sol m 92 cem sat NH4C1-}- 
Aq at 13 5°, m 94 cem V2 sat NH4C1+Aq at 
13 5-15 5°, in 200 cem Vs sat NH4Cl4-Aq at 
13 5°, in 183 cem Vs sat NH4C1+Aq at 100° 
(Fassbender, B 9 1360 ) 


Solubihty of CaS04 in 25% NH4C1+Aq 






8 

1 030 

60 

1 333 

9 

1 023 

80 

1 026 

25 

1 096 

120 

1 000 

39 

1 126 




(Tilden and bhenstone, Roy boc Proc 
38 335 ) 


Solubility in NH4C1+Aq increases with per- 
centage of NH4CI, but if solution contains 
more than 60 g NH4CI per 1 more CaO dis- 
solves than SO3 With 333 g NH4CI per 
K the solution contains 4 9 g SO 3 and 4 4 g 
CaO, while the SO 3 content requires only 
3 4 g CaO (Ditte, C R 1898, 126 694 ) 


Solubility of CiS()4 in NH 4 CI+Aq at 25° 


Crams NH4CI per liter 

Grams Cub04 per liter 

10 8 

3 90 

24 4 

5 38 

46 7 

7 07 

94 5 

8 80 

149 7 

1 10 30 

198 6 

10 85 

210 0 

10 88 

275 0 

10 60 

325 0 

9 40 

375 3 (saturated) 

7 38 


(Cameron and Brown, J phys Chem 1905, 
9 211 ) 


CaCL+Aq 

Solubihty of CaS04 m CaCL+Aq at t° 


t® 

Ca&l2 

100 com 
dissolve 
g of 
CaS04 

t® 

cibh 

100 com. 
dissolve 
g of 
CaS04 

1 23 

24 

25 
25 

3 54 
6 94 
10 36 
15 90 

0 1225 

0 0963 

0 0886 

0 0734 

25 

101 0 

102 5 

103 5 

16 91 

3 54 
10 36 
16 91 

0 0702 

0 1370 

0 1426 

0 1301 


(Lunge, I c ) 


Solubihty of CaS04 m H2O contammg various 
amts of CaCL at 20° 100 pts H2O con- 
taining pts (5aCJl2 dissolve pts CaS04 


Pts CaCb 

Pts CaS04 

Pts CaCl 2 

Pts CaS04 

0 00 

0 225 

19 80 

0 041 

11 50 

0 078 

51 00 

0 000 

14 39 

0 063 

67 05 

0 000 


(Tilden and Shenstone ) 


Solubihty of CaS04 in CaCL+Aq at t° 


H 



t 

Cafch 

Cafoi 

15 

15 00 

0 083 

94 

15 16 

0 110 

21 

14 70 

0 068 

138 

14 70 

0 071 

39 

15 00 

0 091 

170 

14 82 

0 031 

72 

14 90 

0 100 

195 

14 70 

0 022 


(Tilden and Shenstone, I c ) 


Solubihty in CaCL+Aq at 25° 


g per 1 1 

of solution 

g per I of solution 

CaCl 

Ca&04 

CaCl 2 

CaSOi 

0 00 

2 06 

51 55 

1 02 

7 49 

1 24 

97 02 

0 84 

11 96 

1 18 

192 71 

0 47 

25 77 

1 10 

280 10 

0 20 

^2 05 

1 08 

367 85 

0 03 


(C uncron and Seidell, J phys Ch 1901, 6 
. 643 ) 


1000 pts of 1% CaCL+Aq dissolve 
1 1414 pts CaS04, 40% CaCb, 0 2130 pts 
CaS04 (Orloff, Chem Soc 1903, 84, (2) 
211 ) 
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Solubility m Ca 02 H 2 +Aq at 26° 


G CaS04 
per 1 

G CaO 
per 1 

Solid phase 

0 0 

1 166 

Ca(OH )2 

0 391 

1 141 

It 

0 666 

1 150 

tt 

0 955 

1 215 

ti 

1 214 

1 242 

tt 

1 588 

1 222 

Ca(OH )2 and CaSOi, 2 H 2 O 

1 634 

0 939 

CaSOi, 2 H 2 O 

tt 

1 722 

0 611 

1 853 

0 349 

tt 

1 918 

i 0 176 

(t 

2 030 

0 062 

tt 

2 126 

0 0 

1 

tt 


(Cameron and Bell, J Am Chem Soc 1906, 
28 1221) 


MgCL+Aq 

Sol in 324 pts MgCU+Aq (34 1% MgCL) 
at 19® (Karsten ) 

1 g CaS 04 IS sol m 146 ccm Vs sat MgCL 
+Aq at 13 5® (Fassbender ) 

1 1 Vs sat MgCL+Aq dissolves 6 83 g 
CaS 04 + 2 H 20 at 13 5° (Droeze ) 


Solubility of CaS 04 in MgCL+Aq 















(Tilden and Shenstone, I c ) 


Solubility in MgCL-HAq at 26° 


g per 1 of solution 

g per 1 of solution 

MgCh 

CaS04 

H 2 O 

MfcCh 

CaS04 

H 2 O 

0 0 

2 08 

997 9 

121 38 

8 62 

972 2 

8 50 

4 26 

996 5 

206 98 

6 57 

949 9 

19 18 

5 69 

994 5 

337 0 

2 77 

908 7 

46 64 

7 59 

989 1 

441 0 

1 39 

878 6 


(Cameron and Seidell, 7 phys Ch 1901 
6 645) 


11 sat MgCb+Aq at 25® containing 476 5 
g MgCb dissolves I 09 g CaS 04 (Cameron 
and Brown, J phys Ch 1905, 9 214 ) 
NH 4 N 03 +Aq 

1 g CaS 04 is sol in 320 ccm sat NH 4 NO 3 
+Aq at 8-9°, in 54 ccm V 9 sat NH 4 N ‘03 + 
Aq at 13 5°, in 103 ccm V 27 sat NH 4 N 03 +Aq 
at 13 5° (Fassbender ) 


Solubihty of CaS04 m NH4N08+Aq at 
25® 


G NH 4 NO 3 per 1 

G CaSOiperl 

10 

3 18 

25 

3 93 

55 

5 80 

100 

7 65 

150 

8 88 

200 

9 85 

300 

10 80 

400 

11 40 

550 

12 02 

750 

12 20 

1000 

11 81 

1200 

11 10 

1400 

10 02 

saturated 

7 55 


(Cameron and Brown, J phys Chem 1905, 
9 213 ) 


Ca (NO b) 2 “b Aq 

Solubihty of CaS 04 m Ca(N 03 ) 2 '+-Aq at 
25° 


Weight of 1000 cc 
of solution 

G 

Ca(N 08)2 per 1 

G 

CaS04 per 1 

998 1 

0 

2 084 

1013 8 

25 

1 238 

1031 7 

50 

1 196 

1067 3 

100 

1 134 

1136 9 


0 929 



0 759 

1265 6 


0 569 

1328 1 




544 1 

0 346 


(Seidell and Smith, J phys Chem 1904, 8 
498 ) 


Mg(N08)24-Aq 

Solubility of CaS 04 in Mg(N 03 ) 2 +Aq xt 
25° 


Weight of 1000 cc 
of solution grams 

G Mg(N03)2 
per I 

G CaSOi 
per I 

998 1 

0 

2 ()S4 

1020 5 

25 

5 772 

1039 8 

50 

7 8S4 

1078 6 

100 * 

9 920 

1149 8 

200 

no 

1219 0 

300 

14 000 

1282 1 

400 

14 6S1 

1355 3 

514 

15 040 


(Seidell and Smith, J phys Chem 1904 8 
497 ) 


1 1 sat Mg(N 03 ) 2 +Aq at 25° contaimng 
615 1 g Mg(N 03)2 dissolves 15 26 g <ZJaS 04 
(Cameron and Brown, J phys Ch 1905, 9 
214) 
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KNOs+Aq 

1 g CaS04 IS sol m 94 com sat KNOs-p 
Aq at 13 5°, in 82 ccm sat KNOs+Aq at 
15 5°, m 68 ccm nearly sat KNOa+Aq at 
20° (Fassbender ) 


Solubility m KNOs-l-Aq at 25° 


Wt of 1000 com, 
of solution grams 

G KNOa 
per 1 

G CaS04 
per 1 

998 1 

0 0 


2 084 

1008 1 

12 5 


3 284 

1015 4 

25 0 


4 080 

1032 1 

50 0 


5 255 

1062 5 

100 0 


6 855 

1092 4 

150 0 


7 907 

1122 4 

200 0 


8 688 

1153 9 

260 0 

aj 

1 

f 6 278 
[12 112 


a Probably due to formation of double salt 
of calcium and potassium sulphates, 
CaKo(S 04 ) 2 +H 20 

(Seidell and Smith, J phys Chem 1908 8 
496) 

NaNOa-f-Aq 

1 g CaS04 IS sol m 92 ccm sat NaN08+ 
Aq at 8 5°, in 318 ccm Vs sat NaNOaH- 
Aq at 13 5*^ (Fassbender ) 

100 ccm sat NaNOa+Aq dissolve 1 086 g 
CaS04+2H20, 100 ccm Vs sat NaNOa-?- 
Aq dissolve 0 314 g CaS04-f-2H20 (Droeze, 
B 10 338 ) 


Solubihty in NaNOa-f-Aq at 25° 


Wt of J.000 ccm 
of solution ferams 

G NaNOs 
per 1 

G CaS04 
per 1 

998 1 

0 

2 084 

1016 1 

25 

4 252 

1034 0 

50 

5 500 

105S 4 

100 

7 100 

IHl 6 

200 

8 790 

noi 6 

300 

9 282 

1 16 1 9 

600 

7 886 

1 190 4 

655 

7 218 


(Seidell uid Smith, J phys Chem 1904, 8 
495 ) 


1 1 sat NaNOa+Aq at 25°, contaimng 
668 4 g NaNOa, dissolves 5 52 g CaS04 
(Cameron ind Biown, J phys Ch 1905, 9 
214 ) 

Solubility m KBr+Aq at 21° 


G Klii 
jH r 1 

( ( iSOi 

per 1 

G KBr 
per 1 

G CaSOtpcrl 

0 

2 05 

100 

6 3 

10 

1 1 

125 

() 7 

20 

1 () 

150 

7 0 

40 

4 5 

200 

7 3 

()0 

5 2 

250 

Double salt 

80 

5 9 




(Ditte, A ch 1898, (7) 14 294 ) 


KCl+Aq 

1 g CaS04 is sol m 162 ccm sat KCl+Aq 
at 8°, m 295 ccm Vs sat KCl+Aq at 9° 


Solubihty m KCl+Aq at 21° 


g per 1 1 

1 g per l 

KCl 

CaS04 

KCl 1 

CaS04 

0 

2 05 

60 

6 6 

10 

3 6 

80 

7 2 

20 

4 5 

100 

7 5 

40 

5 8 

125 

Double Salt 


(Ditte, A ch 1898, (7) 14 294 


Solubihty m KI+Aq at 21° 


G KI 
per 1 

G CaS04 
per 1 

G KI 1 
per 1 

G CaS04 per 1 

0 

2 05 

100 

5 1 

10 

2 8 

125 

5 45 

20 

3 2 

150 

5 8 

40 

3 9 

200 

5 95 

60 

4 5 

250 

6 00 

80 

4 85 

300 

Double salt 


(Ditte, I c) 


NaCl+Aq 

Sol m 122 pts sat NaCl+Aq (Anthon ) 

Insol in sat NaCl+Aq, but more sol in 
dll NaCl+Aq than in HaO Maximum 
solubility in NaCl+Aq is when the sp gr is 
1033 

1 g CaS04 is sol in 147 ccm of sat NaCl + 
Aq at 8 5°, in 150 ccm of sat NaCl+Aq at 
13 5°, in 149 ccm of Vs sat NaCl+Aq at 
13 5° in 244 ccm of sat NaCl+Aq at 
13 5° (Fassbender ) 

100 ccm sat NaCl+Aq dissolve 0 6785 g 
C1SO4+2H2O It 8 5°, 0r)()b5 g CaS04 + 
2H() at 13 5° 100 ccm Va sit NiCl+Aq 

dissolve 0 671 g C1SO4+2JIO it 13 5°, 
V sit N iCl+Aq dissolve 0 4085 g Cib04 + 
2HO at 115° (Drot/t ) 


Soliibilitv of CaS04 III N iCl+Aq it t° 


t 

N^Cl 

4 

C lS()4 

1 

Nnd 

/ 

C uS( >4 

20 

19 90 

0 S2) 

1 10 

19 92 

0 192 

44 

19 91 

0 S>() 

165 

20 04 

0 2)0 

67 

19 95 

0 S12 

1{)9 

20 05 

0 244 

85 

19 90 

0 S2) 

179 

20 10 

0 229 

101 

20 08 

0 682 

225 

21 00 

0 17S 


('lilden and Shenstoric, Roy Soc Proc 
38 331 ) 
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Solubility of CaS 04 in NaCl+Aq at t° 


Solubility in NaCl+Aq 


100 com 
% dissolve 
NaCl g of 
CaS04 




(Lunge, J Soo Chem Ind 4 31 ) 

100 pts HjO containing pts NaCl dissolve 
pts CaS 04 at 20° 



Pts 

NaCl 

Pts 

CaS04 

* Pts 
NaCl 

Pts [ 
CaS04 

Pts 

NaCl ' 

Pts 

CaS04 

0 00 

0 225 

5 05 

6 34 

24 40 

0 820 

0 62 

0 301 

10 00 

7 38 

35 10 

0 734 

2 03 

5 02 

0 441 

6 15 

20 00 

0 823 

35 86 

0 709 


(Tilden and Shenstone ) 
Solubility m NaCl+Aq at 26° 


g per 1 

wt of 

j g per 1 

wt of 

NaCl CaS04 

solution 

NaCl 

CaSOi 

solution 

0 00 2 12 

9 11 6 66 
143 99 7 18 
148 34 7 16 

0 9998 

1 0644 

1 0981 

1 012 

176 50 
228 76 
264 17 
320 49 

7 12 
16 79 

6 60 

5 72 

1 1196 
1 1488 
1 1707 
1 2034 


(Cameron, J phys Ch 1901, 6 556 ) 


Solubility m NaCl+ Aq at 15° 

G CaSOipet) I Q NaCl perl 


(Cameron, J phys Ch 1901, 6 559 ) 
Solubihty m Na CI+Aq at 26° 

NaCl m 100 g HsO I CaSOi m 100 g HjO 


NaCl m 100 g HsO 

0 0000 
9 4307 
15 2056 
15 6859 
18 8570 
25 0478 
29 3509 
36 5343 


0 2126 
0 6886 
0 7581 
0 7575 
0 7605 
0 7439 
0 7219 
0 6515 


0 5 2 5 
10 3 3 6 
30 3 6 0 
47 3 6 1 
73 4 6 9 
126 9 7 3 
192 4 7 7 


0623 0522 

1124 10 034 

5029 29 649 
10 1 3 5 48 8 5 8 
29 6 5 0 132 7 7 4 
48 3 5 8 195 0 7 6 
75 7 6 6 
131 671 
195 9 7 4 


5 0 2 9 
10 1 3 5 


0 02 07 

1 02 18 
5 02 65 

10 1 3 30 
29 6 4 68 
48 8 5 54 
74 9 6 23 
128 7 7 00 
195 17 15 


(Cameron, J phys Ch 1901, B 562 ) 

1 1 sat NaCI+Aq at 25° contauung 318 3 
g NaCl dissolves 6 52 g CaSO^ (Cameron 
and Brown, J phys Ch 1905, 9 214 ) 


Solubihty m NaCl+Aq 


G NaCl per 1 
of NaCl+Aq 


0 0 
2 925 
5 860 
11 70 
14 62 
29 25 
58 50 
87 75 
102 3 
117 0 
131 6 
146 2 
160 8 
175 6 
204 7 
234 0 
263 2 
292 6 


G anhydrous CaS04 dissolved 
per litre 


(d'Anselme, Bull Soc 190 3, (3^ 29 37 3 ) 
Solubility in K iCl-|-A(| 


G NaCl in 
100 cc solution 

0 00 
2 44g 
4 77 g 
9 50 g 
14 22 g 
23 16 g 
31 30 g 


C Ca&Oi+2II () 

0 JOO g 

0 015 K 

() 82() g 

1 ()5() g 
1 ]')j g 

1 275 g 
1 683 g 


BuU Soc 1903, (3) 29^^ 
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Solubihty in NaCl+Aq at t° 

When a sat solution of NaCl is shaken 
with a mixture of solid NaCl and CaS 04 + 
2 H 2 O, the calcium sulphate dissolved^ cal- 
culated from the amount of CaO m solution, is 
always greater than that calculated from the 
sulphuric acid m solution Similar results are 
obtained when sohd calcium sulphate alone is 
shaken with a sat solution of NaCl 

t® 

In 100 g of the solution 

Cl 

CaS04 calc 
from CaO 

CaS04 calc 
from SO* 

0 

15 253 

0 4464 

0 4334 

10 

15 920 

0 4477 

0 4426 

25 

15 967 

0 4609 

0 4542 

40 

16 123 

0 4938 

0 4730 

50 

16 270 

0 5093 

0 4832 

60 

16 324 

0 5305 

0 5047 

62 5 

16 361 


0 5091 

65 

16 459 

0 5435 

0 3749 

71 

16 486 

0 5578 

0 3631 

75 

16 524 

0 5603 

0 3587 

85 

16 670 

0 5399 

0 3519 

99 

17 128 

0 4066 

0 3414 


(Arth, Bull Soc 1906, (3) 36 780 ) 


Within a temp range from 26°-80® CaS 04 
CaS 04 forms no double salt m solutions of 
NaCl At any concentration with respect to 
the latter maximum solubility occurs with 155 
g NaCl per 1 and amounts to 7 3 g CaS 04 at 
80° (Cameron, J phys Chem 1907, 11 
496) 

See also under Gypsum, p 653 


Solubility of CiS 04 in NaCl+Aq in contact 
with solid Cci(HC() 3)2 


( CufeOd 
|)( r 1 

c (u(ncoi )2 

ptr 1 

0 NttCl 

p('r 1 

1 

0 0()()3 

[ 0 000 

2 7200 

0 0724 

3 628 

3 44()0 

0 oss^) 

11 490 

r)()0 

0 lOOf) 

30 620 

() 1210 

0 0()03 

79 <520 

5 2720 

0 05h3 

121 900 

1 7S()0 

0 04S2 

103 SOO 

1 1()20 

0 0102 

267 ()00 


(( 110 ( 1)11 ind S( 1(1(11 1 phys Olum 1901, 
6 ()51) 


(Virp S()4+\q 

Sol 10 2S7 pis (NI [ 4 ) 2 S() 4 -|-Aq (1 4) 
(I u ( mils, / in il iO 59 3 ) 

1 ^ ClS ()4 is sol 111 327 (crn (NH 4 ) 2'^04 
-f- \(| it 9° 10 3()9 f cm V? (NH 4 ) 2 S 04 + 

V(i it 1 3 5° (l^ issbender ) 

Solubility m sat (NH 4 ) 2 b 04 , or Na 2&04 is 
the same as in H2O (Droeze, B 10 330 ) 


Solubility m (NH 4 ) 2 S 04 +Aq at 25° 


g perl solution 

wt of 
100 cc 
solution 

g per 1 

wt of 
100 cc 
solution 

1 

0 

§ 

1 

6 

0 00 

0 208 

99 91 

6 575 

0 144 

100 36 

0 129 

0 204 

99 91 

13 15 

0 146 

100 82 

0 258 

0 199 

99 92 

26 30 

0 162 

101 76 

0 821 

0 181 

99 95 

84 9 

0 233 

105 34 

1 643 

0 166 

99 99 

169 8 

0 333 

110 32 

3 287 

0 154 

100 10 

339 6 

0 450 

119 15 


(Sullivan, J Am Chem Soc 1905, 27 529 ) 


Solubility in (NH 4 ) 2 S 04 +Aq at 50° 


Sp gr 

(NH®sSO< 
per 1 

C^04 
per 1 

Solid phase 


0 

2 168 



1 0026 

15 65 

1 609 



1 0113 

30 67 

1 750 



1 0440 

91 6 

2 542 



1 0819 

160 4 

3 402 



1 1108 

221 6 

4 068 


CaS04+2H20 

1 1385 

280 6 

4 690 



1 1653 

340 6 

5 084 



1 1972 

415 6 

5 336 



1 1964 

416 5 

5 354 



1 2043 

428 4 

4 632 



1 2187 

479 4 

3 524 


,CaS04 (NH4)2S04 + 

1 2437 

530 8 

2 152 


2 H 2 O 

1 2480 

558 0 

1 986 



1 2502 

564 7 

1 98 



1 2508 

566 0 

1 08 


(NH 4 ) SO 4 

1 2510 

566 7 

0 




(Bell and Taber, J phys Chem 1906, 10 
120 ) 


Solubility of CaS 04 m (NH 4 ) 2 S 04 +Aq at t° 


Excess of (NHi) SO 4 

Excess of CaSOi 

t® 

0 

0 

6 

t 

6 

0 

6 

CO 

tn 

6 

0 1529 

41 82 

3 

0 3782 

36 62 

40 5 

0 1569 

44 55 

31 

0 4070 

35 50 

58 

0 1662 

46 07 

60 

0 5083 

34 97 

78 

0 1968 

47 51 

75 

0 5898 

34 86 

100 

0 2546 

49 45 

80 

0 6108 

34 88 




84 

0 5725 

32 40 




100 

0 4895 

25 97 


(Barre, C R 1909, 148 1605 ) 


The solubility of CaS 04 in H 2 O is consider- 
ably increased by the presence of (NH 4 ) 2 S 04 
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but decreased by the presence of K2SO4 
(Baare, C R 1909, 148 1606 ) 


CuS 04 -}-Aq 

Solubihty in CuS04+Aq at 25° 


Sp gr of the 
solution 25°/25 

g CuSOi 
per 1 

g CaSOi 
per 1 

1 002 

1 144 

2 068 

1 006 

3 564 

1 986 

1 007 

6 048 

1 944 

1 009 

7 279 

1 858 

1 016 

14 814 

1 760 

1 021 

19 729 

1 736 

1 030 

29 543 

1 688 

1 041 

39 407 

1 718 

1 051 

49 382 

1 744 

1 061 

58 880 

1 782 

1 098 

97 950 

1 931 

1 146 

146 725 

2 048 

1 192 

196 021 

2 076 

1 218 

224 916 

2 088 


(BeU and Taber, J phys Ch 1907, 11 637 ) 


MgS04+Aq 

Insol in sat MgS04+Aq 
1 g CaS04 IS sol m 1162 ccm Vio sat 
MgS044-Aq at 13 5° (Fassbender, B 9 
1360) 

Ifn^Sol in 635 pts sat MgS04H-Aq at 19° 
(Karsten ) 

Absolutely msol in sat MgS04+Aq, and 
pptd from aqueous solution by the addition 
of MgS04 (Droeze, B 10 340 ) 

1 1 Vio sat MgS04+Aq dissolves 0 86 g 
CaS04-f'2H20 (Droeze ) 


Solubility in MgS04+Aq at 25° 


g per 1 

Sp gr 
at 

25°J25^ 

g per 1 

Sp gr 
at 

25 /2u° 

MgS04 

CaS04 

MgS04 

CaS04 

0 0 

2 046 

1 0032 

149 67 

1 597 

1 1377 

3 20 

1 620 

1 0055 

165 7 

1 549 

1 1479 

6 39 

1 507 

1 0090 

171 2 

1 474 

1 1537 

10 64 

1 471 

1 0118 

198 8 

1 422 

1 1813 

21 36 

1 478 

1 0226 

232 1 

1 254 

1 2095 

42 68 

1 558 

1 0419 

265 6 

1 070 

1 2382 

64 14 

1 608 

1 0626 

298 0 

1 860 

1 2624 

85 67 

1 617 

1 0833 

330 6 

0 647 

1 2877 

128 28 

1 627 

1 1190 

355 0 

0 501 

1 3023 


(Cameron and Bell, J phys Ch 1906, 10 
210 ) 


K2S04+Aq 

1 g CaS04 is sol m2325 ccm sat K2S044' 
Aq at 13 5°, m 664 ccm Vs sat K2S04-f*Aq 
at 13 5 ° 


Solubihty m K2S04H-Aq at 25° 


g per 1 

wt of 1 ec of 
solution 

K2SO4 

CaS04 

0 0 

2 08 

0 9981 

4 88 

1 60 

1 0036 

5 09 

1 56 

1 0038 

9 85 

1 45 

1 0075 

19 67 

1 49 

0 151 

28 35 

1 55 

1 0229 

30 66 

1 57 

1 0236 

32 47* 

1 58 



*Sohd phase syngemte 

(Cameron and Breazeale, J phys Ch 1904, 8 
335 ^ 


Solubihty m K2S04+Aq at 25° 

In 1000 g of the solution 

mole K2SO4 mole CaS04 

(D’^Lf^l anorg 1909? 62^^151 ) 


Solubihty of CaS04 m K2S04+Aq at t° 


Excess of K 2 SO 

Excess of CaS04 


0 

0 

0 

0 

t® 






0 

w 

0 


0 

0 1296 

2 00 

0 0229 

6 99 

18 

0 1531 

2 79 

0 0271 

9 81 

51 

0 1754 

4 21 

0 0300 

14 18 

80 

0 1922 

5 00 

0 0349 

17 55 

99 

0 1980 

5 39 

0 037] 

19 70 


(Barre, C R 1909, 148 1606 ) 


Ag 2 S 04 +Aq 

1 1 of the solution contams 2 31 g CaS04 
+7 23 g Ag2S04=9 54 g mixed salts at 17° 
Sp gr = 1 0083 

1 1 of the solution contams 2 61 g CaS04-f 
8 11 g Ag2SO4 = 10 72 g mixed salts at 25° 
Sp gr = 1 010 (Euler, Z phys Ch 1904, 
49 313) 

Na2S04+Aq 

1 g CaS04 IS sol m 39S ccm sat N i SO4 + 
Aq at 10 5° 


Solubility of CaS04 in N i2S04 4-Aq it 22° 


G CaSOi pel 1 

( Na S( >4 per 1 

2 084 

0 000 

1 5cS3 

2 771 

1 433 

] i S2() 

1 408 

K) ^()() 

1 569 

V) ,10 

1 841 

77 >20 

2 185 

13^ 00 

2 414 

19^ SOI) 

*2 578 

*222 580 


’‘"Both Uab04 and JNa2b04 as soJid phases in 
contact with the solution 
(Cameron and Seidell, J phys Chcm 1901,6 
650) 
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Solubility in Na 2 S 04 “l-Aq at 25® 


wt of 1000 cem 
of solution grams 

g Na2S04 per 1 

g CaS04 per 1 

1001 26 

2 390 

1 650 

1007 59 

9 535 

1 457 

1011 45 

14 132 

1 388 

1020 46 

24 369 

1 471 

1031 48 

36 979 

1 563 

1039 12 

46 150 

1 650 

1079 47 

94 220 

1 980 

1096 47 

115 084 

2 096 

1142 66 

146 612 

2 234 

1176 47 

205 105 

2 503 

1212 00 

257 100 

2 650 


(Cameron and Breazeale, J phys Chem 
1904, 8 340 ) 


1 1 sat Na 2 S 04 +Aq at 25° contammg 
254 09, Na 2 S 04 dissolves 2 58 g CaS 04 
(Cameron and Brown, J phys Cn 1905, 9 
214) 

Hydration is retarded by dil solutions 
and accelerated by cone solution of sodium, 
potassium, ammonium and magnesium sul- 
phates (Rohland, Z Elektrochem 1908, 
14 422) 

More than 10 times as much CaS 04 dis- 
solves in sat Na 2 S 203 +Aq as m H 2 O (Diehl 
Insol m alcohol of 0 905 sp gr or less 
(Anthon, J pr 14 125 ) 

Solubility m 10% alcohol =0 0970 g 
CaS 04 per 100 g solution (Magnamm, 
Gazz Ch It 1901, 31 (2) 544 ) 

Sol in dll alcohohe solutions of NH 4 NO 8 , 
KNO 3 , NaNOs, NH 4 CI, KCl, and NaCl 
(Marguentte, C R 38 308 ) 

Sol to considerable extent m NH 4 C 2 H 3 O 2 
-f- Aq, especially if freshly pptd More sol 
in NH 4 C 2 H 302 +Aq than m NH 4 C 1 +Aq 
(Weppen, J pr 11 182 ) 

More sol in NH 4 C 2 H 302 +Aq than in other 
NH 4 salts (Cohn, J pr (2) 36 43 ) 

More sol in NaC 2 H 302 +Aq or KCl+Aq 
than in II 2 O (Mulder ) 

Solubility in N/200 potassium hydrogen 
tartrate +Aq = 0 2323 g CaS 04 per 100 g 
solution (Magnamm, Gazz ch it 1901, 31 
(2) 544 ) 

72 01 millimols per 1 of CaS 04 H- 2 H 20 are 
sol at 25° in ammonium citrate +Aq (con- 
centration = 05 millimols per 1 ) 

30 39 millimols per 1 of CaS 04 + 2 H 2 O are 
sol at 25° in sodium citrate +Aq (Con- 
centration =0 25 millimols per 1 (Rindell, 
Z phys Ch 1910, 70 452 ) 

100 j)ts glyooimo dissolve 0 957 pt CaS 04 
+211 2 O, ind solubility increases with the 
temp (Asselm, C R 76 884 ) 

100 g glyceime (sp gr 1256) dissolve 
5 17 g CUSO 4 at 15-16° (Ossendowski, 
Phirm T 1907, 79 575 ) ^ ^ ^ 

Solubility in 10% alcohohe N/200 
KHC 2 H 406 +Aq =0 0866 g CaS 04 per 100 
g solution 


Solubihty m N/200 KSC2H406+Aq+ 
5% tartanc acid =0 2556 g CaS 04 per 100 
g solution 

Solubility m 10% alcohohe N/400 
KHC2H406+5% tartaric acid =0 1086 g 
CaS 04 m 100 g solution (Magnamm ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethylacetate (Naumann, B 
1910,43 314) 

Solubihty m sugar +Aq at t° 


G CaS04 dissoK ed m 1 1 sugar solutions 


/o 

sugar 

30® 

40° 

50° 

60° 

70° 

0 

00 

0 


2 157 

1 730 

1 730 

1 652 

1 710 

10 

2 041 

1 730 

1 730 

1 574 

1 574 

1 613 

20 

1 808 

1 652 

1 419 

1 380 

1 419 

1 263 

27 

1 550 

1 438 

1 361 

1 283 

1 283 

0 972 

35 

1 263 

1 050 

1 088 

1 108 

0 914 


42 

1 030 


0 777 

0 816 

0 855 

0 729 

• 49 


0 564 

0 739 

0 564 

0 603 

0 486 

55 


0 486 

0 505 

0 486 

0 369 

0 330 


(Stolle, Z Ver Zuckermd, 1900, 60 331) 


Mm Anhydrite 
+ 2 H 2 O Mm Gypsum 
Gypsum A sat aq solution of gypsum 
of particles not less than 2 m contai ns 2 085 g 
CaD 04 per htre at 25° 

A sat aq solution of gypsum of particles 
not smaller than 0 3 m contams 2 476 g CaS 04 
per liter at 25° (m= 0 0001 cm) (Hulett 

and Allen, Z phys Ch 1901, 37 391 and 
393) 

Solubility m H 2 O at t° 


t° 

g CaS04 m 100 
com of the 
solution 

Density of the 
solution at t 

0 

0 17590 

1 001970 

10 

0 192S5 

1 001727 

18 

0 20160 

1 000590 

25 

0 20805 

0 999109 

30 

0 20905 

0 007S91 

15 

0 209()() 

0 006122 

40 

0 20970 

0 094390 

45 

0 20815 

0 992370 

55 

0 20005 

0 987960 

05 1 

0 19120 

0 9S2560 

75 

0 18175 

0 977721 

100 

0 16105 



(Hulett and Allen, J \m Chem Soc 1902, 
24 674 ) 


1 1 H O dissolves 2 13 g CaS 04 + 2 H 20 at 
25° (hulir, Z phys Ch 1904, 49 “ U4) 

2023 mg 11 o dissolved in 1 1 of sat solution 
at 18° (Kohli uisch, Z phys Ch 1908, 64 
168) 

1 1 H 2 O dissolves 2 267 g CaS 04 + 2 H 20 
at 0°, 2 684 g at 35°, 2 662 g at 50°, and 
2 155 g at 100° (Cavazzi, C C 1905, I 
1693) 
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1 1 H2O djLssolves 29 5 milliequivaleiits at 
18®, 30 at 50®, 23 3 at 100® (Melcher, J 
Am Chem Soc 1910, 32 63 ) 

See also under CaS04 


Solubilitv of pulverized gypsum m NaCl+Aq 
at 23° 


Grams gjrpsuin 

G NaClperl 

G CaS04 per 1 

2 99 

0 99 

2 37 

3 82 

4 95 

3 02 

4 48 

10 40 

3 54 

6 31 

30 19 

4 97 

7 51 

49 17 

5 94 

8 53 

75 58 

6 74 

9 42 

129 50 

7 50 

9 17 

197 20 

7 25 

8 88 

229 70 

7 03 

7 19 

306 40 

1 5 68 

6 79 

315 55 

5 37 


(Cameron, J phys Chem 1901, 6 559 ) 


See also under CaS04 


+ }^H20 Plaster of Paris contams 34H2O 
according to Chatelier (C C 1889, 1 203) 

Calcitun hydrogen sulphate, CaH2(S04)2 
100 pts H2SO4 of 1 82 sp gr dissolve about 
2 pts CaS04, 100 pts fuming H2SO4 dissolve 
10 17 pts CaS04 (Struve, Z anal 9 34) , 100 
pts H2SO4 dissolve 2 5 pts CaS04 (Lies- 
Bodart and Jacquemin, C R 46 1206), 
CaS04 IS precipitated by H2O from H2SO4 
solution 

100 pts boilmg H2SO4 dissolve 10 pts 
CaS04 (Schultz, Pogg 133 137 ) 


Solubihty of CaS04 m H2S04+Aq 


wi: of 1000 
com of 

g H2SO4 

g c 

I!aS04 per ! 

1 at 

solution at 
25° 

per 1 

25° 

35° 

43 

999 1067 

0 00 

2 126 

1 

2 145 

1002 493 

0 48 

2 128 

2 209 

2 236 

1002 553 

4 87 

2 144 

2 451 

2 456 

1005 091 

8 11 

2 203 


2 760 

1009 787 

16 22 

2 382 


3 116 

1030 151 

48 67 

2 727 

3 397 

3 843 

1043 470 

75 00 

2 841 


4 146 

1075 613 

97 35 

2 779 

3 606 



146 01 

2 571 

3 150 

4 139 

1113 392 

194 70 

2 313 


3 551 

1141 755 

243 35 

1 901 


2 959 

1168 143 

292 02 

1 541 


2 481 

(Cameron 

and Breazeale, ; 

J phys 

Chem 


1903, 7 574 ) 


100 pts hot cone H2SO4 dissolve approx 
10 pts CaS04 (Rohland, Z anorg 1910, 66 
206) 

Decomp by H2O 


Calcimn hexahydrogen sulphate, CaHe(S04)4 
Decomp by H2O (Schultz, Pogg 133 
137) 

Calcium cupnc potassium sulphate, 
Ca2K2Cu(^4)4+2H20 

(D'Ans, B 1908,41 1778) 

Calcium magnesium potassium sulphate, 
2CaS04, MgS04, K 2 SO 4 + 2 H 2 O 
Mm PolyhaUte Sol m H2O mth residue 
of CaB04 

4CaS04, MgS04. K2SO4+2H2O Mm 
Kritgiie Decomp DyH20 

Calcium potassium sulphate, CaK2( 804)2+ 
H2O 

Mm Syngemte Sol m 400 pts H2O 
(Zepharovitch ) Less sol than K2SO4 
Decomp by heatmg with separation of CaS04 
Decomp by H2O until 25 g K2SO4 are dis- 
solved m a htr^ after which there is no de- 
composition (Ditte, C R 84 86 ) 

Easily sol mdil acids (Phillips ) 


Solubihty of syngemte, CaK2(S04)2+H20 m 
K2S04+Aq at 25° 


Wt of 1000 com 
of solution grams 

g K2SO4 per 1 

g CaS04 per 1 

1013 08 

16 31 

*1 495 

1015 78 

19 87 

1 529 

1020 01 

25 01 

1 537 

1024 54 

30 83 

1 565 

1036 82 

46 99 

0 810 

1058 10 

75 45 

0 451 

1085 91 

112 87 

0 330 


*In first four determinations syngemte 
I completely decomposed 
(Cameron and Breazeale, J phys Chem 
1904, 8 339 ) 

This double salt is stable between 0° and 
99® m the presence of an excess of either 
CaS04 or K2SO4 In this temp interval the 
double sulphate, 2CaS04, K2SO4, 3H2O de- 
scribed by Ditte (C R 84 867) does not 
exist (Barre, C R 1909, 148 1607 ) 
Ca2K2(S04)8+3H20 JDecomp by cold 
H2O (Ditt^ C R 84 867 ) 

5CaS04, K2SO4+H2O Slowly decomp 
by H2O (van^t Hoff and Geiger, BAB 
1904 935) 

Calcium potassium zme sulphate, 
Ca2K2Zn(S04)4+2H20 
(D'Ans, B 1908,41 1778) 

Calcium rubidium sulphate, Ca2Rb2(S04)8 
(D'Ans, B 1907, 40 4913 ) 

+3H2O Decomp by H2O (Ditte, C R 
84 86 ) 

CaRb2(S04)2+H20 (D^Ans ) 
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Calcium sodium sulphate, CaNa2(S04)2 
Mm Glaubente Gradually sol m H2O, 
but crystals of CaS04+2H20 soon separate 
out (Fntzsche ) 

Insol m alcohol, and cone NaC2H802+ 
Aq, decomp by H2O (Folkhard, C N 43 
6 ) 

CaNa4(S04)s+2H20 Decomp by H2O 
(Fntzsche ) 

Calcium titanium sulphate, CaS04, Ti(S04)2 
Ppt , decomp by H2O giTmg titamc acid 
(Wemland, Z anorg 1907, 64 254 ) 

Calcium uranium sulphate 

Mm Uranochalcite 

Mm Medjvhte Easily sol m dil HCl-f 
Aq 

Cerous sulphate, 002(804)3 
Anhydrous cerous sulphate is much more 
sol m H2O than the hydrated salt 
Easily sol m cold H2O if added thereto m 
small amounts If large amount of 062(804)3 
IS treated with a httle H2O it hardens with 
evolution of heat, and becomes very difficultly 
soluble 100 pts H2O dissolve 161 pts 
062(864)3 at 0° and 17 86 pts at 19° 
Ce2(864)3+Aq sat m cold deposits 
002(864)3 at 75°, and only 2 25 pts remam m I 
solution at 100° (Jolm, Bull 80c (2) 21 
536 ) 

100 pts H2O dissolve 8 31 pts 002(804)3 at 
20°, 8 08 pts at 45°, 4 95 pts at 60°, 0 504 
pt at 100° (Buhrig, J pr (2) 12 240 ) 

60 pts anhydrous salt dissolve quickly at 
0-3° in 100 pts H26 

At 15° the solution sohdifies, and the mother 
liquor contams only 27 88% 062(804)3 At 
15° the maximum attamable strength is 
31 62% 062(804)3 (Brauner, Ohem Soc 63 
357) 

100 pts H2O dissolve 10 747 pts 002(804)3 
at 16°, 9 648 pts at 19°, 6 949 pts at 33° 

The solubility of 062(804)3 m H2O is dimin- 
ished by the addition of (NH4)2S04, K28O4 
or Na28b4 (Barre, 0 R 1910, 161 872 ) 

Sp gr of C( 2(S04)3+Aq was found to be con- 
st int wluthtr 602(804)3 or Ce2(S04),-|- 
SHiO was used The following results 
W( n oht lined at 15 ° 


Ce2(S04)3 to 
100 pts 11 2 () 

Sp gr 

Pts 

Ce2(S04)3 to 

100 pi*. 11 0 

Sp gr 

i 17 

1 03005 

12 66 

1 11917 

6 n 

1 05812 

14 56 

1 13665 

8 

1 07910 

15 64 

1 14623 

9 ()1 

1 09085 

21 19 

1 19640 

10 55 

11 66 

1 09939 

1 10987 

31 62 

1 28778 


(Brauner, Ohem Soc 63 357 ) 


4 5 pts 062(804)3 dissolve m 100 pts 
H2SO4 (Wyrouboff, Bulk Soc (3) 2 745 ) 


SolubiUty m (NH4)2S04+Aq at 16° 


Per lOO pts H 2 O 


(NH4)2S04 

Ce2(S04)3 

0 00 

10 747 

3 4S4 

1 026 

9 323 

0 782 

19 240 

0 748 

29 552 

0 701 

45 616 

0 497 

55 083 

0 194 

63 920 

0 090 

72 838 

0 035 


(Barre, A ch 1911, (8) 24 252 ) 


Solubihty m Na2S04+Aq at 19°-20° 


Per 100 pts H 2 O 


Na2S04 

Ce2(S04)8 

0 00 

9 64 

0 328 

0 637 

0 684 

0 259 

1 091 

0 0937 

1 392 

0 057 

1 699 

0 0303 

2 640 

0 012 

3 589 

0 0065 

5 660 

0 0046 

7 710 

0 0037 

(Barre, A ch 1911, (8) 24 251 ) 

Solubihty m K2S04-hAq at 16° 

Per 100 pts H 2 O 

K SO 4 

Ce (S(l4)3 

0 00 

10 747 

0 178 

0 956 

0 510 

0 432 

0 726 

0 250 

1 290 

0 0419 


(Barre, A ch 1911,(8) 24 248) 


+4H2O 100 g H2O dissolve at 

35° 40° 50° 57° 

8 5 6 04 3 43 2 34 g 002(804)3 

65° 70° 82° 100 5° bpt of sat solution 

1 883 138 101 0 43g 062(804)3 

(Koppel, Z anorg 1904, 41 399 ) 
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-fSHaO 

100 pts H2O dissolve pts Ce2(S04)s at t° 



Pts Ce2(S04)3 

100 

0 775 

80 

1 70 

60 

3 45 

50 

5 56 

40 

8 20 


(Muthmann and Rolig, Z anorg 1898, 16 
456) 


100 g H2O dissolve at 
45° 60° 70° 

8 833 3 247 1 929 g 062(804)3 

80° 90° 100 5° bpt of sat solution 

1 207 0 8355 0 469 g 062(804)3 

Muthmann and Rolig^s determinations are 
inaccurate (Koppel ) 

+8H2O 100 pts il20 dissolve 14 92 pts 
062(804)3 at 20° from 002(804) 3 “|"8Il203 
(John ) 


100 pts H2O dissolve pts 002(804)3 at t° 


t® 

Pts 

Ce2(S04)3 

t® 

Pts 

Ce2(S04)8 

0 

19 10 

50 

12 48 

18 

17 32 

60 

9 40 

30 

16 13 

70 

4 24 


(Muthmann and Rohg ) 


100 g H2O dissolve at 
0° 15° 20 4° 

10 09 1106 9 525g 002(804)3, 

30° 40° 50° 60° 

7 388 5 947 4 785 4 064 g 002(804)3 

Previous determmations are inaccurate 
(Roppel, Z anorg 1904, 41 395 ) 

100 g sat solution at 25° contam 7 60 g 
anhydrous salt (Wirth, Z anorg 76 174 ) 


Solubility in H2S04+Aq at 25° Solid phase 
Ce2(S04)3+8H0 


Normality 

H 2 SO 4 

In 100 g of the liquid are dissolved 

g Ce O 3 

g CC(S04)3 

0 

4 604 

7 60 

0 1 

4 615 

7 618 

1 1 

3 61 

6 00 

2 16 

3 01 

5 018 

4 32 

2 0 

3 301 

6 685 

0 9115 

1 505 

9 68 

0 4339 

0 733 

15 15 

0 145 

0 239 


(Wirth, Z anorg 1912, 76 191 ) 


+9H2O 100 pts H2O dissolve 17 52 pts 

060(804)3 from 062(804)3+91120 (Brauner 


100 g H2O dissolve at 
0° 15° 21° 30° 31 2° 

20 98 1187 9 725 7 353 7 185 g 062(804)3, 

31 6° 45° 50° 60° 65° 

7 164 5 13 4 673 3 88 3 595 g 062(804)3 
(Koppel ) 


+12H2O 

100 pts H2O dissolve pts 002(804)3 at t° 


t® 

Pts Ce2(S04)3 

0 

21 40 

18 

18 44 

25 

16 22 


(Muthmann and Rohg, Z anorg 1898, 16 
457) 


100 g H2O dissolve at 
0° 18 8° 19 2° 

16 56 17 52 17 70g 062(804)3 

Previous determinations are maccurate 
(Koppel ) 

Cerocenc sulphate, 002(804)3, 20e(S04)2+ 
24H2O 

Decomp by H2O Sol m HOl+Aq with 
decomp (Mendelejeff, A 168 45 ) 

062(804)3, 30e(S04)2+31H20 (John ) 

Cenc sulphate, basic, Oe02, SO3+2H2O 
Very si sol m H2O 
Sol in 2500 pts H2O (Mosander) 

Boihng H2O gradually dissolves out H2SO4 
(Erk) 

Sol m acids 

8Ce02, 7SO3+I2H2O, SCeOa, 7SO3 + 
I5H2O, 6 Ce 02 , 5SO3+5H2O, 40 e 02 , 3SO3+ 
7H2O, and 3Ce(S04)2, 5Ce(OH)4 All are 
msol ppts 

Cenc sulphate, Ce(S04)2 
Anhydrous Very slowly sol in cold, more 
rapidly m hot H2O When solution has once 
begun, almost unlimited quantities may be 
dissolved Insol in cone H2SO4 (Meyer, 
B 1904,37 144) 

+4H2O Sol in H O with immediate de- 
comp (Rammelsberg ) 

Decomp by H2O (Muthmann, B 1900, 
33 1764) 

Cerous hydrogen sulphate, 002(804)3, 3H28O4 
Decomp by H2O (WyroubofT, Bull 80c 
(3) 2 745, Brauner, Z anorg 1904, 38 329 ) 

Cerocenc hydrogen sulphate, Cc2H(S04)4 + 
I3H2O 

Sol in H2O Forms very supersat solu- 
tions 

Solubihty m H2SO4 decreases with increase 
m concentration of the acid (Meyer, B 
1904,37 146) 
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Cerous potassiiun sulphate, 062(804)3, K2SO4 
•|-^ff20 

SI sol m H2O, insol m sat K2S04+Aq 
(Czudnowicz, J pr 80 26 ) 

2062(804)3, 3jK2S04 As above (Her- 
maniijJ pr 30 188 ) 

+8H2O (Barrs, A ch 1911 , (8) 24 249 ) 
062(804)3, 2K20O4+3H2O abov6 

(John ) 

062(804)3, 3K2SO4 80I m about 56 pts 
H2O at 9 - 20 ® Easily sol m acidified H2O 
Nearly insol m sat K2S04+Aq (John ) 
062(804)3, 5K2SO4 Insol m K2804+Aq 
(Barre, I c ) 

Cenc potassium sulphate, Ce(804)2, 2K2SO4 
+2H2O 

SI sol m H2O with decomp Insol in sat 
K2S04+Aq 

Cenc silver sulphate, 10Ce(SO4)2, 6Ag2S04 
Only si sol m cold H2O, decomp 1 ^ hot 
H2O m which it is readily sol (Pozzi-Escot, 
0 R 1913 , 166 1074 ) 

Cerous sodium sulphate, 062(804)3, Na2S04+ 
2H2O 

Very si sol in H2O, and still less m Na2S04 
+Aq 100 ccm sat Na2S04+Aq dissolve an 
amount correspondmg to 6 2 mg Ce208 
( Jolm ) 

SI sol m HCl+Aq (Czudnowicz ) 

Cerous thaUous sulphate, 062(804)3, 3TI2SO4 
Ppt 

062(804)3, TI2SO4+2H2O Sol in H2O 
(Zschiesche, J pr 107 98 ) 

+4H2O Very si sol m cold, somewhat 
more in warm H2O (Wyrouboff, Bull Soc 
Mm 14 83 ) 

Cerous tm (stamuc) hydrogen sulphate, 
CeHSn(S 04)4 

Decomp by H2O Sol in very dil HCl 
(Weinland, Z anorg 1907 , 64 251 ) 

Chromous sulphate, CrS04+7H20 
100 pts H2O dissolve 12 35 pts CrS04+ 
7H2O Aqueous solution can be boiled with- 
out decomp 81 sol m alcohol 

+H2O (Moissan, Bull Soc 37 296 ) 

Chromic sulphate, basic, 3Cr203, 2SO3+ 
12H2O = 2 Cr 2 (S 04 )( 0 H) 4 , Cr2(OH)6+ 

5H2O 

Insol in H2O Sol in acids Slowly de- 
comp by KOH-fAq or K2C03-f Aq 
SCriOs, 3SO3 Sol m H2O (Recoura, 0 
R 112 1439 ) 

CraOa, SO3 - Cr202(S04) Ppt (Schiff, A 
124 167 ) 

H-lOHaO or [Cr(0H)2f0H2)4l2S04 Nearly 
insol in H2O (Werner, B 1908 , 41 3451 ) 
5 CT 2 O 3 , 8SO3 (‘^) (Siewert, A 126 97 ) 
Cr203, 2803= Cr20 (804)2 Easily sol in a 
little H2O, but a precipitate is thrown down 


by further addition of H 2 O, which redissolves 
on evaporation 
5Cr208, I 2 SO 3 (‘^) (Siewert ) 

2 Cr 203 5 SO 3 +I 5 H 2 O Sol m H 2 O insol 
m alcohol and acetone by which it is ppt 
from aqueous solution (Nicolardot, 0 R 
1907, 146 1338 ) 

Chromic sulphate, Cr 2 (S 04)8 
Anhydrous Insol m H 2 CK HNOs, HCl, 
H 2 SO 4 , aqua regia, and NH 40 H 4 'Aq De- 
comp by boilmg caustic alkahes, and slowly 
by alkah carbonates +Aq (Schrotter ) Ac- 
cordmg to Traube (A 71 92) and Siewert (A 
126 94), Schrotter^s salt is an acid sulphate, 
Cr 4 (S 04 ) 6 ( 0 S 020 H )2 = 2 Cr 2 (S 04 )s, H 2 SO 4 
According to fitard (Bull Soc (2) 31 200) 
both salts exist, and formula of above salt is 
Cr 2 (S 04 ) 6 Cr 2 Formula is 2 [(Cr 203 ) 2 , (SOs)6], 
17 H 2 SO 4 (?) (Cross and Higgins, Chem 
Soc 41 113) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314 ) 

-f-6H20 (^) Green modification Readily 
sol m H 2 O or alcohol Sol m cone H2SO4 
H 2 O solution IS converted mto the violet mod- 
ification by standing 3-4 weeks (Schrotter ) 
-i-llH20 (?) Extremely dehquescent, be- 
comes liquid m moist air m 2 mmutes Not 
pptd by BaOL+Aq (Recoura, 0 R 113 
857 ) 

4-18H20 Violet modification Sol m 

0 833 pt H 2 O at 2&* When the H 2 O solution 
IS heated to 65-70° it begins to be converted 
mto the green modification This conversion 
IS also brought about by cold HNOs, H2SO4, 
PCI3 (Etard, 0 R 84 1090 ) 

Sp gr of aqueous solution of violet modi- 
fication of Cr 2 ( 804)3 contaming 

5 10 20% Cr2(S04)3+18H20, 

1 0275 1 0560 1 1150 

30 40 50% Cr2(804)3+18H20 

1 1785 1 2480 1 3250 

Sp gr of aqueous solution of green modi- 
fication of Cr 2 (S 04)3 containing 
10 20 30% Cr2(S04)3+18H20, 

1 0510 1 1070 1 1680 

40 50 60% Or ( 804)3 4 -I 8 H 2 O, 

1 2340 1 3055 1 3825 

70 80% Cr2(S04)3+18H0 

1 4650 1 5535 

(Gerlach, Z anal 28 494 ) 

See also Chromosulphuric acid 

Chromic hydrogen sulphate, Cr 2 (S 04 ) 3 , H SO 4 
-f-lOHaO 

Tu o modifif aiiovb 
a Violet Decomp by H 2 O 
b Green Obtained from violet modifica- 
tion on heating Sol in H 2 O (Weinland, 
Z anorg 1906,49 157 ) 
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+ 24 H 2 O Decomp by alcohol, giving the * 
normal siilphate (Weinland ) 

Cr 2 (S 04 ) 3 , 2 H 2 SO 4 +I 8 H 2 O Hygroscopic 
Decomp by H 2 O (Weinland ) 

2Cr2(S04)3, H2S04=Cr4 

Correct composition of Cr 2 ( 804)3 (Traube), 
which see 

See also Chromosnlphunc acid 

Chromic cupnc sulphate, Cro ( 804 ) 2 , 2 CuS 04 , 

H2SO4 

Insol m H 2 O, but gradually decomp there- 
by (fitard, C R 87 602 ) 

Cr208, CuO, 4 SO 3 

Insol m H 2 O (Recoura, C R 1893, 117 
39) 

Chromous hydrazme sulphate, CrS 04 , 2 N’ 2 H 4 , 

H2SO4 

Only si sol mH 20 Sol m acids (Traube 
B 1913,46 1507) 

Chromic hydroxylamme sulphate, Cr 2 ( 804 ) 3 , 
(NH20H)2S04+24H20 
Sol in H 2 O (Meyermgh ) 

Chromic ufon (ferrous) sulphate, Cr 2 ( 804 ) 3 , 
2 FeS 04 , H 2 SO 4 + 2 H 2 O 
As above (fitard, I c ) 

Chromic iron (feme) sialphate, Cr 2 ( 804 ) 3 , 
Fe2(804)3 

Insol in H 2 O (fitard, C R 86 1399 ) 
Cr 2 (S 04 ) 3 , Fe 2 (S 04 ) 3 , H2SO4 Insol in 
H 2 O (Etard ) 

Chromic hthium sulphate, Cr 2 ( 804 ) 3 , 3 L 12 SO 4 
Resembles the corresponding K salt (Wer- 
mcke ) 

Chromic manganous sulphate, Cr 2 ( 804 ) 3 , 
3MnS04 

(£tard, C R 86 1402 ) 

Chromic manganic sulphate, Cr 2 (S 04 ) 3 , 
Mn2(S04)s 

Insol m H 2 O (fitard, C R 86 1399 ) 
Cr 2 (S 04 ) 3 , Mn 2 (S 04 ) 3 , 2 H 2 SO 4 SI deli- 
quescent Sol in H 2 O with decomp (fitard) 

Chromic mckel sulphate, Cr 2 (S 04 ) 3 , N 1 SO 4 , 
2 H 2 SO 4 + 3 H 2 O 

Insol in H 2 O, but gradually decomp there- 
by (fitard, C R 87 602 ) 

Chromous potassium sulphate, C1SO4, K2SO4 
-heHaO 

Sol in H 2 O, less sol m alcohol (Peligot, 
A ch (3) 12 546 ) 

Chromic potassium sulphate, K 2 Cr 2 ( 804)4 
Anhydrous a Sol in H 2 O when not heated 
over 350° 


jS Insol m cold H 2 O and cold acids When 
igmted is insol in hot H 2 O and acids, except 
lightly m boilmg cone H2SO4 (Fischer ) 

-f 2 H 2 O iy) Insol m cold H 2 O or dil acids 
Sol by long boilmg with H 2 O, and more 
quickly when HCl is added (Hertwig ) 
-f4H20 Is potassium chromosulphate, 
which see 

-i-24H20 Chrome^^um Violet modifica- 
tion Efflorescent at 29° Sol m 6-7 pts 
cold H 2 O ^^en the H 2 O solution is heated 
to 60-70° It IS partially decomp mto a green 
modification, which is more sol in H 2 O The 
green modification on standmg m H 2 O solu- 
tion IS very slowly converted back mto violet 
modification The green modification may 
also be formed by heatmg dry salt to 100 , 
at which temp it melts m its crystal H 2 O 
"^^en aU crystal H 2 O has been expelled at 
300-350°, it still dissolves m hot H 2 O, but 
when heated above 350° it becomes msol m 
H 2 O (Lowel, A ch (3) 44 313 ) 

125 1 g anhydrous, or 243 9 g hydrated 
salt, or 0 441 g mols anhydrous salt are sol 
m 1 1 H 2 O at 25° (Locke, Am Ch J 1901, 
26 175) 

Mdts m crystal H 2 O at 89° (Tilden, 
Chem Soc 45 409 ) 

Sp gr of aqueous solution of violet modi- 
fication at 15° contaimng 

5 10 15% K2Cr2(S04)4+24H20 

1 02725 1 05500 1 08350 

Sp gr of sat solution at 15° == 1 0985 

Sp gr of aqueous solution of green modi- 
fication at 15° contammg 
10 20 30% K2Cr2(S04)4+24H20, 

1 050 1 103 1 161 

40 50 60% K2Cr2(S04)4+24H20, 

1 225 1 295 1 371 

70 80 90%K2Cr2(SO4)4+24H2O 

1 453 1 541 1 635 

(Gerlach, Z anal 28 497 ) 

Sp gr of chrome-alum solutions at 15° 
containing 

5 10 15 20 25 % salt, 

1 0174 1 0342 1 0524 1 0746 1 1004 

30 35 40 45 50 % salt, 

1 1274 1 1572 1 1896 1 2352 1 2894 

55 60 65 70 % salt 

1 3704 1 4566 1 5462 1 6362 
(Franz, J pr (2) 6 298 ) 

Insol in alcohol 

3 K 2 &O 4 , Cr 2 (S 04)3 Insol in H 2 O, acids, or 
dll alkalies Decomp by boiling v ith cone 
KOH+Aq (Wermcke, Pogg 169 570) 

Chromic rubidium sulphate, Rb 2 Cr 2 ( 804 ) 4 -h 
24H2O 

feol in H 2 O (Petersson ) 
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Solubility in HaO 


Temp 

G anhydrous 
salt per 1 

G mols of anhy 
drous salt per 1 

25° 

25 7 

0 079 

30° 

31 7 

0 096 

35° 

41 1 

0 128 

40° 

59 7 

0 181 


Melts m crystal HjO at 107° 

(Locke, Am Ch J 1901, 26 180 ) 


Chrome sodium sulphate, ]SrajCr2(S04)i+ 
IOXI2O 

Is sodium chromosulpliate, which see 
"f"24H20 More efflorescent than K or 
NH4 salt Sol m H2O, and properties re- 
semble the corresponding K salt 
Cr2(S04)8j 3Na2S04 Resembles the corre- 
spondmg K salt 


Chromic thaUous sulphate, Tl2Cr2(S04)4+ 
24H2O 

0 212 mols of anhydrous salt are sol m 
11 H2O at 25° 1 1 H2O dissolves 104 8 g 
of anhydrous or 163 8 g hydrated salt at 
25° Melts in crystal HaO at 92° (Locke, 
Am Ch J 1901, 26 175 ) 


Chromic sulphate chloride, Cr2(SO 4)2012+ 
2II2O 

Slightly hydroscopic Sol mHaO (Schiff, 
A 124 176) 

[CrSOd, 5H20jC 1 Sol m HgO (Wem- 
land, Z anorg 1908, 68 176 ) 


Chromyl sulphate, (Cr02)S04 
Decomp by HaO (Pictet and Karl, Bull 
Soc 1908, (4) 3 1114) 


Solubihty m 100 pts H2O at t°, using C0SO4+ 
7H3O 


^0 

Pts 

C0S04 

t® 

Pts 

C0S04 

t® 

Pts 

C 0 S 04 

0 

24 

6 

36 

43 

5 

72 

65 

0 

1 

25 

0 

37 

44 

0 

73 

1 65 

6 

2 

25 

5 

38 

44 

6 

74 

66 

2 

3 

26 

0 

39 

45 

2 

75 

66 

8 

4 

26 

5 

40 

45 

8 

76 

67 

4 

5 

27 

0 

41 

46 

4 

77 

68 

0 

6 

27 

5 

42 

47 

0 

78 

68 

6 

7 ' 

28 

0 

43 

47 

6 

79 

69 

2 

8 

28 

5 

44 

48 

2 

80 

69 

8 

9 

29 

0 

45 

48 

8 

81 

70 

4 

10 

29 

5 

46 

49 

4 

82 

71 

0 

11 

30 

0 

47 

50 

0 

83 

71 

6 

12 

30 

5 

48 

50 

6 

84 

72 

2 

13 

31 

0 

49 

51 

2 

85 

72 

8 

14 

31 

5 

50 

51 

8 

86 

73 

4 

15 

32 

0 

51 

52 

4 

87 

74 

0 

16 

32 

5 

52 

53 

0 

88 

74 

6 

17 

33 

0 

53 

53 

6 

89 

76 

2 

18 

33 

5 

54 

54 

2 

90 

75 

9 

19 

34 

0 

55 

54 

8 

91 

76 

6 

20 

34 

5 

56 

55 

4 

92 

77 

2 

21 

35 

1 

57 

56 

0 

93 

77 

9 

22 

35 

6 

58 

56 

6 

94 

78 

6 

23 

36 

2 

59 

57 

2 

95 

79 

2 

24 

36 

8 

60 

57 

8 

96 

79 

9 

25 

37 

4 

61 

58 

4 

97 

80 

6 

26 

38 

0 

62 

59 

0 

98 

81 

3 

27 

38 

5 

63 

59 

6 

99 

81 

9 

28 

39 

1 

64 

60 

2 

100 

82 

6 

29 

39 

6 

65 

60 

8 

101 

83 

3 

30 

40 

2 

66 

61 

4 

102 

83 

9 

31 

40 

7 

67 

62 

0 

103 

84 

6 

32 

41 

3 

68 

62 

6 

104 

85 

3 

33 

41 

8 

69 

63 

2 

105 

86 

0 

34 

42 

4 

70 

63 

8 

106 

86 

7 

35 

42 

9 

71 

64 

4 

106 4 

86 

9 


(Mulder, calculated from his own and Tob- 
ler's determinations, Scheik Verhandel 1864 


Cobaltous sulphate, basic 

Ppt Insol in H2O (Berzelius ) 

6Co(), SOi + lOHaO (Athanasesco, C R 
103 271 ) 

5CoO, S()j+4HO Ppt Very si sol in 
H2O (Hdl)(rmami, M Ch 5 432 ) 

Cobaltous sulphate, C0SO4 


68 ) 

100 g H2O dissolve 37 8 g C0SO4 at 25° 
(Wagner, Z phys Ch 1910, 71 430 ) 

See also +7H2O 


Sp gr of CoS04+Aq at t° S =pts C0SO4 in 
100 pts solution, Si = molb CoS04in 100 
mols of solution 


100 pts H2O dissolve at 
3° 10° 20° 24° 29° 

26 2 30 5 36 4 38 9 40 pts anhydrous salt, 

35° 44° 50° 60° 70° 

46 3 50 4 55 2 60 4 65 7 pts anhydrous salt 

(Tobler, A 96 193 ) 

100 pts H2O at 11-14° dissolve 23 88 pts 
anhydrous salt (v Hauer, J pr 103 114 ) 


s 

Si 

Sp gr 

6 8910 

0 852 

1 0765 

5 8140 

0 711 

1 0641 

4 7095 

0 570 

1 0517 

3 5792 

0 429 

1 0392 

2 4273 

0 288 

1 0263 

1 2099 

0 141 

1 0131 


(Charp>, \ ch (6) 29 26) 
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Sp gr of CoS 04 +Aq at room temp con- 
taining 

7 239 14 156 21 167% C 0 SO 4 

1 0860 1 1591 1 2398 

(Wagner, W Ann 1883, 18 269 ) 


Sp gr of CoS 044 -Aq at 25® 


Concentration of C0SO4 
+Aq 

Sp gr 

l-normal 

10750 

Vr- “ 

1 0383 

V 4 - “ 

1 0193 

Vr “ 

1 0110 


(Wagner, Z phys Ch 1890, 6 37 ) 


100 pts sat solution of C 0 SO 4 and CUSO 4 
contam 22 70 pts of the two salts 


Solubility of C0SO4, 7 H 20 -fNa 2 S 04 , IOH 2 O 
m H 2 O at t® 100 g H 2 O dissolve grains 
C0SO4 and grams Na 2 S 04 


t° 

grams C 0 SO 4 

grams NaaSOi 

0 

21 855 

10 07 

5 

23 94 

13 155 

10 

25 41 

16 665 


(Koppel, Z phys Ch 1905, 62 396 ) 
See also under CoNa 2 (S 04 ) 2 -l- 4 H 20 


Insol in liqmd NHg (Frankbn, Am Ch 
J 1898, 20 827 ) 

HC 2 H 8 O 2 ppts it completely from C0SO4+ 
Aq (Persoz ) 

100 pts absolute methyl alcohol dissolve 
1 04 pts C 0 SO 4 at 18° (de Bruyn, Z phvs 
Ch 10 784) 

100 pts absolute methyl alcohol dissolve 
54 5 pts C 0 SO 4 + 7 H 2 O at 18°, 100 pts ab- 
solute methyl alcohol dissolve 42 8 pts C 0 SO 4 
-f 7 H 2 O at 3°, 100 pts 93 5% methyl alcohol 
dissolve 13 3 pts C 0 SO 4 + 7 H 2 O at 3°, 100 
pts 50% methyl alcohol dissolve 1 8 pts 
C 0 SO 4 + 7 H 2 O at 3° 

100 pts absolute ethyl alcohol dissolve 2 5 
pts CoS 04 "b 7 H 20 at 3° (de Bruyn, Z phys 
Ch 10 786) 

100 g solution in glycol contain 2 5 g 
C 0 SO 4 (de Coninck, Bull Ac Belg 1906 
359) 

Insol m benzomtnle (Naumann, B 1914, 
47 1370) 

Insol m ethyl acetate (Naumann, B 
1904,37 3602) 

-hH 20 fel sol in cold, and only ver\ 
«5lowly sol m hot H 2 O (Vortmann, B 16 
1888 ) 

-h4H20 (Frohde, Arch Pharm (2) 127 
92 ) 

H-6H20 (Marignac ) 


-I- 7 H 2 O Sol m 24 pts cold H 2 O Insol 
in alcohol (Persoz ) 


Solubility of CoS 04 “|- 7 H 20 in H 2 O at t° 
100 g H 2 O dissolve grams C 0 SO 4 


t° 

g C 0 SO 4 

t° 

g C 0 SO 4 


g C 0 SO 4 

0 

25 53 

15 

33 045 

30 

42 26 

5 



36 21 

35 

45 80 

10 


1 25 

39 35 


48 85 


(Koppel, Z phys Ch 1905, 62 395 ) 


M -pt of C 0 SO 4 + 7 H 2 O = 96-98° (Tilden, 
Chem Soc 46 409 ) 

Cobaltocobalhc sulphate, C02O3, 6 C 0 O, SO3+ 
I 5 H 2 O 

Precipitate Insol in boilmg CoS 04 +Aq 
or NH 40 H+Aq (Gentele, J pr 69 130 ) 

Cobaltic sulphate, Co 2 (S 04 ) 3 + 18 H 20 
Sol m H 2 O with immediate decomp and 
hberation of 0 Sol m dil H 2 S 044 -Aq with- 
out immediate decomp Sol m cone HNOs, 
H2SO4, or HC 2 H 302 +Aq (Marshall, Chem 
Soc 69 760) 

Cobaltous cupnc sulphate, 2 C 0 SO 4 , CuS 04 -f- 
2 IH 2 O 

Easily sol m H 2 O (v Hauer, Pogg 126 
637) 

-j-36H20 (Liebig ) 

2 C 0 SO 4 , 2 CUSO 4 , H2SO4 (Etaid ) 

Cobaltous cupnc magnesium potassium zme 
sulphate, C 0 SO 4 , CUSO 4 , MgS 04 , 
4K2SO4, ZnS 04 + 24 H 20 (?) 

Sol in HoO (Vohl ) 

Cobaltous cupnc potassium sulphate, C0SO4, 
CUSO 4 , 2 K 2 SO 4 +I 2 H 2 O (?) 

Sol in H 2 O (Vohl ) 

Does not exist (Aston and Pickciing, 
Chem Soc 49 123 ) 

Cobaltous hydrazme sulphate, Coll ( 804 ) 2 , 
2 N 2 H 4 

1 pt is sol in 305 16 pts H 2 O at 12° Sol 
m HNO3 with decomp Insol in IICI 
(Curtius, J pr 1894, (2) 60 331 ) 

Cobaltous iron (ferrous) potassium sulphate, 
C 0 SO 4 , Fe 2 S 04 , 2 K. 2 S 04 -f- 12 iI O 
Sol in H 2 O (Vohl, A 94 57 ) 

2 C 0 SO 4 , 2 FeS 04 , H2SO4 (Ctard ) 

Cobaltous magnesium sulphate, 3 C 0 SO 4 , 
MgS04+28H20 

Easily sol in H 2 O (Winkelblech ) 
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Cobaltous magnesium potassium sulphate, 
C 0 SO 4 , MgS 04 , K2^4+12H20 
SolmHaO (Vohl,A 94 57) 

Does not exist fAston and Pickenne. 
Chem Soc 49 123) 

Cobaltous manganous potassium sulphate, 

CoSO*, 2 K 2 S 0 «+ 12 H 20 
Sol m HjO (Vohl, A 94 57 ) 

Cobaltous mckel potassium sulphate, C 0 SO 4 , 
N 1 SO 4 , 2 K^ 64 + 12 HjO ^ 

Sol in H 2 O (Vohl, A 94 67 ) 

Does not exist (Thomson, Rep Bnt 
Assn Adv Sci 1877 209) 

Cobaltous potassimn sulphate, C 0 SO 4 , KaS 04 
+ 6 H 2 O 

Less sol m H 2 O than C 0 SO 4 
100 pts H 2 O dissolve at 
0® 12° 15° 26° 25° 

19 1 30 32 5 39 4 45 3 pts anhydrous salt, 

30® 35° 40° 49° 

61 9 55 4 64 6 81 3 pts anhydrous salt 

(Tobler, A 96 126 ) 

100 pts saturated solution contam at 
20° 40° 60° 80° 

14 19 5 24 4 31 8 pts anhydrous salt 

(v Hauer, J pr 74 433 ) 

11 H 2 O dissolves 128 8 g anhydrous 
salt at 25° (Locke, Am Ch J 1902,27 459) 

Cobaltic potassium sulphate, K2Co2(S04)4+ 
24 H 2 O 

Sol m H 2 O with decomp (Marshall, 
Chem Soc 69 760) 

Cobaltous potassium zmc sulphate, C0SO4, 
2K2SO4, ZnS04H-12H20 
Sol in H 2 O (Vohl, A 94 57 ) 

Cobeiltous rubidium sulphate, C 0 SO 4 , Rb 2 S 04 
4-6HiO 

SolmHsO (lutton) 

11 HO dissolves 92 8 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

Cobaltic rubidium sulphate, Rb 2 Co 2 (S 04 ) 2 + 
24ILO 

Decomf) by H 2 O Sol m dil HCl ^d 
H^S 04 Decomp by cone HCl or H2SO4 
(Howe and 0*Neal, J Am Chem Soc 1898, 

20 76 ^ } 

Melts in crystal H 2 O at 47° (Locke, Am 
Ch J 1901,26 183) 

Cobaltous sodium sulphate, CoNa2(S04)2+ 
4 H 2 O 


Solubihty of CoNao ( 804 ) 2 , 4 H 2 O m H 2 O at t° 
100 g H 2 O dissolve grams C 0 SO 4 and 
grams Na 2 S 04 


t° 

g C 0 SO 4 

g NaJSOi 

20 

26 65 

24 91 

25 

25 365 

23 325 

30 

23 13 

21 61 

35 

22 55 

20 85 

40 

20 975 

20 055 


(Koppel, Z phys Ch 1905, 62 397 ) 


Solubihty of CoNa 2 (S 04 ) 2 , 4H 0 +CoS 04 y 
7H2O m H2O at t° 100 g H2O dissolve 
grams C0SO4 and grams Na 2 S 04 


t® 

6 

0 

Na%04 

t® 

C 0 SO 4 

Na SO 4 

18 5 

28 61 

23 82 

30 

32 695 

18 17 

20 

29 42 

23 015 

35 

34 065 

15 61 

25 

30 73 

20 575 

40 

35 01 

13 715 


(Koppel, Z phys Ch 1905,62 397) 


Solubihty of CoNa 2 (S 04 ) 2 , 4 H 20 H-NaS 04 , 
IOH 2 O m H 2 O at t° 100 g H 2 O dissolve 
grams C0SO4 and grams Na 2 S 04 


t® 

g C 0 SO 4 

g NaaSOi 

18 5 

25 60 

25 65 

20 

23 18 

27 26 

25 

16 07 

35 18 

30 

9 20 

43 74 


(Koppel ) 


Solubihty of 

CoNasCSOi), 4H20+Na!S04 

(anhydrous) m H 2 O at t 

100 g H 2 O 

dissolve grams C 0 SO 4 and grams Na 2 S 04 

t® 

g Co'=504 

g NaS04 

35 

7 204 

50 79 

40 

7 456 

50 095 


(Koppel ) 

See also CoS 04 +Na 2 S 04 under C0SO4 


Cobaltous zmc sulphate 
Efflorescent Decomp on air ( Link , 
CreU Ann 1790, 1 32 ) 

Cobaltous sulphate ammoma, C 0 SO 4 , ONHs 
Sol in H 2 O '^th separation of ppt (Rose, 
Pogg 20 152) Very easily sol mNH 40 H+ 
Aq (Fremy ) 

Decomp by alcohol 

Cobaltous sulphate hydrazme, Co SO 4 , 3 N 2 H 4 
Insol m H 2 O Decomp by boilmg with 
H 2 O Very sol in dil acids and NH 4 d“Aq 
(Franzen, Z anorg 1908, 60 272 ) 
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Cobaltous sulphate hydroicylamme, C 0 SO 4 , ! 
NH 2 OH+ 2 H 2 O 

Insol m cold, sol in hot H 2 O with decomp 
(Feldt, B 1894, 27 403 ) 

Coltunbium sulphate 
Sol inHaO (Blomstrand) 

Cuprous sulphate, CU 2 SO 4 
Decomp by H 2 O Sol m cone HCl, m 
ammonia and si sol m glacial acetic acid 
(Recoura, C R 1909, 148 1107 ) 

Cupnc sulphate, basic, lOCuO, SOs 
(Pickermg, Chem Soc 1907, 91 1984 ) 
8 CuO, S 034 - 12 H 20 Ppt (Kane, A ch 
72 269 ) 

5CuO, SO 8 + 6 H 2 O Ppt (Smith, Phil 
Mag J 23 196 ) 

4CuO, SO 3 + 3 H 2 O Insol m H 2 O (Rou- 
cher, J Pharm (3) 37 50 ) 

Mm Brochantite Sol m acids and 
NH 40 H+Aq 

+ 3 MH 2 O Insol m H 2 O Easily sol m 
dll acids, even HC 2 H 302 +Aq SI sol m 
IT, TMoP^Hja^+Aq (Cas- 

) (Proust ) Sol 
xd more easily m NH 4 CI, 
(Lea ) 

Af cnsBulves 0 017 g (Pickermg, 

O JN 1883, 47 182 ) 

+ 5 H 2 O Mm Langite 

+I 6 H 2 O (Andre, C R 100 1138) 

7CuO, 2 SO 8 + 5 H 2 O (Remdel, J pr 100 

+ 6 H 2 O 'Wholly msol m cold or hot H 2 O 
(Habermann, M Ch 6 432 ) 

+ 7 H 2 O Insol m H 2 O, easily sol m acids 
Insol m boilmg CuS 04 +Aq (Remdel ) 
3CuO, S 03 + 1 J^H 20 Insol mH20, easily 
sol m acids (Stemmann, B 15 1412 ) 
+ 2 H 2 O Insol mH 20 ,sol mdil H 2 SO 4 + 
Aq (Shenstone, Chem Soc 47 375 ) 
+ 2 J ^20 (Remdel, J pr 102 204 ) 
-i- 4 H 20 Insol m H 2 O (Grimbert and 
Barrd, J Pharm (5) 21 414 ) 

5CuO, 2 SO 8 + 3 H 2 O (Wibel, Dissert 

1864) 

llCuO, 4 SO 3 +SH 2 O (Clowes, C N 

1898,78 155 ) 

8CuO, 3 SO 8 +IOH 2 O (Marchlewski and 
Sachs, Z anorg 1892, 1 405 ) 

7CuO, 3 SO 8 +I 2 H 2 O (fitard, C R 1887, 
104 1615) 

5CuO, 2 SOS+ 5 H 2 O (Sabatier, Gm K 
6 1,839) 

6 II 2 O Mm Amirmte (Weisbach, J B 
1886 2253) 

2 CuO, SO 3 Decomp by cold H 2 O mto 
CUSO 4 and 4CuO, SO 3 (Roucher ) 

Insol m H 2 O Decomp by hot H 2 O 
Sol m dll acids (Pozzi-Escot, Bull Soc 
1913 (4) 13 816 ) 

Accordmg to Pickermg (C N 47 181) only 


3CuO, S08+23^H20 and 4CuO, SO 8 + 4 H 2 O 
are true chemical compounds 
There is at 25° no definite basic sulphate of 
copper, all the basic sulphates bemg sohd 
solutions The solutions m contact with 
these basic sulphates contam SOs and CuO 
m eqmvalent quantities and are all si acid 
m reaction (Bell, J phys Chem 1908, 12 
179) 

Cupnc sulphate, CUSO 4 
Anhydrous Absorbs H 2 O from the air 
Combmes with, and dissolves in H 2 O with 
great evolution of heat 

H-H20 Permanent Sol mH20 (fitard, 
C R 87 602) 

+ 2 H 2 O (?) (Storer’s Diet ) 

+ 3 H 2 O (£tard, C R 104 1614 ) 

Does not exist (Cross, C N 49 220 ) 

See Foote, p 965 

+ 5 H 2 O Superficially efiOiorescent m dry 
air 

Sol m 2 34 pts H 2 O at 18° and sat solution has sp 
gr 12147 (Schiff A 109 326) 

100 pts CuS04+Aqsat at b pt 102 2 contain 45 
pts of the dry salt or 100 pts H 2 O at 102 2° dissolve 
81 82 pts CuSOd (Gnffiths Q J Sci 18 90 ) 

Sol in less than 4 pts H 2 O at ord temp and much 
more sol m boiling H 2 O (Bergmann ) 

Sol m 4 pts cold and 2 pts hot H 2 O (Schubarth ) 
100 pts H 2 O dissolve 33 103 pts CU&O 4 + 5 H 2 O at 
15® and solution has sp gr =1 1850 (Michel and 
Krafft A ch (3) 41 478 ) 

CuSOd-j-Aq sat at 8® has 1 17 sp gr (4nthon A 
24 210) 

1 pt CuSOd + 5 H 2 O dissolves at 


4 ° 

19 

31® 

37 5® 

)0® 

in 3 32 

2 71 

1 84 

1 7 

1 14 pts H 0 

62 5® 

75 

87 5® 

lOQ® 

101® 

m 127 

1 07 

0 7o 

0 

0 47 pts n 0 


(Bi'indes and C rimer 1826 ) 


Sol at 17 5 in 2 412 pth H () (K u 1 ii ) 

100 pts H 2 O dissolve at 
9° 10° 20° 30° 

31 61 36 95 42 31 48 81 pts CUSO 4 + 5 H 2 O, 

40° 50° 60° 70° 

56 90 65 83 77 39 94 60 pts Cu& 04 -h 5 H 20 , 

80° 90° 100° 

118 03 156 44 203 32 pts CuS 04 -h 5 H 20 

(Poggiale, A ch (3) 8 463 ) 

100 pts H 2 O dissolve at 
0° 20° 35° 54° 

17 24 3 28 6 36 1 pts anhydrous CUSO 4 
(Tobler, A 96 193) 

100 pts CuS 04 +Aq s'lt it 11-14° contain 
16 23 pts anhydrous CUSO 4 (v Hauer, J 
pr 103 114) 

100 pts H 2 O dissolve 15 107 pts CuS 04 at 
0° (Pfaff, A 99 224 ) 
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100 pts H2O dissolve pts CUSO4 at t° 


t® 

Pts CuS04 

0 

14 99 

17 9 

20 16 

24 1 

22 37 


(Diacon, J B 1866 61 ) 


100 pts H2O dissolve pts CUSO4 at t° 


t® 

Pts 

CuS04 

t 

Pts 

CuS04 

t® 

Pts 

CuS04 

0 

14 15 

40 

28 50 

80 

54 53 

10 

17 50 

50 

33 31 

90 

64 35 

20 

20 53 

60 

39 01 

100 

75 22 

30 

24 34 

70 

45 74 




(Patrick and Aubert, Tiansactions of Kansas 
Acad of Sci 1874 19 ) 


Solubility in 100 pts H2O at t® 


t® 

Pts 

CuS04 

t® 

Pts 

CuS04 

t® 

Pts 

CuS04 

0 

15 

5 

35 

27 

5 

70 

45 

7 

1 

16 

3 

36 

27 

9 

71 

46 

4 

2 

16 

6 

37 

28 

3 

72 

47 

2 

3 

16 

9 

38 

28 

7 

73 

47 

9 

4 

17 

2 

39 

29 

1 

74 

48 

7 

5 

17 

5 

40 

29 

5 

75 

49 

5 

6 

17 

8 

41 

29 

9 

76 

50 

3 

7 

18 

1 

42 

30 

3 

77 

51 

1 

8 

18 

1 

43 

30 

7 

78 

51 

9 

9 

18 

7 

44 

31 

1 

79 

52 

7 

10 

19 

1 

45 

31 

5 

80 

53 

5 

11 

19 

3 

46 

31 

9 

81 

54 

3 

12 

19 

6 

47 

32 

3 

82 

55 

1 

13 

19 

9 

48 

32 

7 

83 

55 

9 

14 

20 

2 

49 

33 

2 

84 

56 

8 

15 

20 

5 

50 

33 

6 

85 

57 

8 

16 

20 

8 

51 

34 

1 

86 

58 

7 

17 

21 

1 

52 

o4 

5 

87 

59 

7 

18 

21 

4 

5 > 

35 

0 

88 

60 

7 

19 

21 

7 

54 

15 

5 

89 

61 

7 

20 

22 

0 

55 

16 

0 

90 

62 

7 

21 

22 

1 

5() 

36 

6 

91 

63 

7 

22 

22 

() 

57 

37 

2 

92 


8 : 

25 

2 I 

0 

58 

17 

8 

93 

65 

8 

24 

21 

1 

59 

18 

4 

94 

66 

9 : 

25 

21 

7 

()0 

19 

0 

95 

68 

0 

26 

21 

0 

61 

)9 

6 

9o 

69 

1 

27 

24 

4 

()2 

10 

2 

97 

70 

2 

28 

21 

7 

63 

40 

9 

98 

71 

3 

29 

25 

1 

64 

41 

5 

99 

72 

4 

30 

25 

5 

65 

42 

2 

100 

73 

5 

31 

25 

9 

66 

42 

9 

101 

74 

6 

12 

2b 

3 

67 

43 

6 

102 

75 

7 

33 

26 

7 

68 

44 

3 

103 

76 

8 

34 1 

27 

1 

69 

45 

0 

104 

77 

95 


(Mulder, Scheik Verhandel 1864 79 ) 


If solubilit}' S==pts anhydrous CUSO4 m 
100 pts solution, 8 = 116+0 2614t from -2® 
to 55®, S=26 5+0 3700t from 55® to^l05°, 
S =45 0 >-0 0293t from 105® to 190® (fitard, 
C R 104 1614) 

Solubility decreases above 120®, oving to 
formation of basic salt (Tilden and Shen- 
stone, Phil Trans 1884 23 ) 

100 ccm H2O dissolve 14 92 g CUSO4 at 0® 
(Engel, C P 102 113 ) 
iS) ccm H2O dissolve 22 28-22 30 g CUSO4 
at 20® (Trevor, Z phys Ch 7 468 ) 


Sat CuS04+Aq contains % CUSO4 at t° 


t® 

% CuS04 

t® 

% CuS04 

—1 

12 1 

88 

38 8 

+7 

14 1 

89 

38 9 

9 

14 5 

94 

41 8 

18 

16 9 

96 

41 9 

20 

17 2. 

97 

42 0 

20 

17 4 

100 

43 6 

35 

21 3 

108 

43 8 

39 

21 8 

no 

43 4 

45 

23 9 

116 

43 8 

54 

26 9 

116 

44 0 

54 

26 6 

120 

44 8 

61 

28 8 

132 

44 8 

63 

29 1 

]33 

44 7 

65 

30 0 

143 

45 0 

70 

31 6 

160 

44 2 

71 7 

32 6 

165 

41 5 

76 

34 5 

179 

42 9 

80 

36 6 

189 

42 2 

86 

37 8 




(fitard, A ch 1894, (7) 2 531) 


Solubihty in H2O at t° 


t 

g C uSOi per !()){, 1 1 < > 

0 

14 15 

10 

17 68 

15 

19 25 

20 

20 78 

25 

22 29 (by mtupolition) 


(Cohen, Z phys Ch 1907,60 71 >) 


1 399 mol are sol in 1 1 H^O at 25® 
(Herz, Z anorg 1910, 67 36b ) 

100 g CuS04+Aq sat at 30® contain 20 32 
anhyd CUSO4 (Schrememakers, Z phys 
Ch 1910,71 110) 

+7H2O (Boisbaudran, C R 66 12-19 ) 
+6H2O (.Boisbaudian, C R 66 487 ) 
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Sp gr of CuS044'Aq at 18® % = % 

CuS04-f5H20 


% 

Sp gr 

% 

Sp gr 

% 

Sp gr 

1 

1 0063 

11 

1 0716 

21 

1 1427 

2 

1 0126 

12 

1 0785 

22 


3 

1 0190 

13 

1 0854 

23 

1 1585 

4 

1 0254 

14 

1 0923 

24 

1 1659 

5 

1 0319 

15 

1 0993 

25 

1 1738 

6 

1 0384 

16 

1 1063 

26 

1 1817 

7 

1 0450 

17 

1 1135 

27 

1 1898 

8 

1 0516 

18 

1 1208 

28 


9 

1 0582 

19 

1 1281 

29 


10 

1 0649 

20 

1 1354 

30 

1 2146 


(Schiff, calculated by Gerlach, Z anal 8 288 ) 


Sp gr of CuS04+Aq at 23 9° a==no of 
mols m grms dissolved in 1000 grms 
H2O, b=sp gr if a IS CuS04=5H20 
mol wt =125), c = sp gr if a is CUSO4 
(H ikloI wt =80) 


a 

b 

c 

1 

1 076 

1 080 

2 

1 142 

1 154 

3 

1 200 

1 225 


(Favre and Valson, C R 79 968 ) 


Sp gi of CuS04H-Aq at 15° 
% = %CuS044-5H20 


% 

Sp gr 

% 

Sp gr 

5 

1 0335 

20 

1 1443 

10 

1 0688 

25 

1 1848 

15 

1 1060 

mother 

hquor 

1 185 


(Gerlach, Dingl 181 131 ) 


Sp gr of CuS04+Aq at 18° 


% CuS04 

Sp gr 

% CuS04 

Sp gr 

5 

10 

[ 1 0513 
j 1 1073 

15 

17 5 

1 1675 

1 2003 

(Kohlrausoh, W Ann 1879 

1) 

Sp gr of CuS04+Aq at 0° S=pts CUSO4 
m 100 pts solution 

s 

Sp gr 

S 

Sp gr 

11 9315 

9 8159 

7 5474 

1 1371 

1 1108 

1 0833 

5 2181 

2 6460 

1 1 0578 

1 0290 


(Charpy, A ch (6) 29 26 ) 


Sp gr of CuS04+Aq at room temp 


% CUSO 4 

Sp gr 

6 79 


12 57 


17 49 



(Wagner, W Ann 1883, 18 265 ) 


Sp gr of CuS04+Aq at 25° 


Concentration of CuS O 4 
+Aq 

Sp gr 

1-nonnal 

1 0790 

Vi- “ 

1 0402 

Vr- “ 

1 0205 

Vr- “ 

1 0103 

Vif “ 

1 0050 


(Wagner, Z phys Ch 1890, 6 38 ) 


B -pt CuS04+Aq contaimng pts CUSO4 to 
100 pts H2O 


B pt 

Pts OuSOi 

B pt 

Pts CuSO* 

100 5° 

21 3 

103 0' 

69 0 

101 0 

36 9 

103 5 

74 9 

101 5 

48 0 

104 0 

80 1 

102 0 
102 5 

56 2 

63 0 

104 2 

82 2 


(Gerlach, Z anal 26 434 ) 


Sat CuS04H-Aq boils at 102 2°, and con- 
tains 81 8 pts OU&O4 to 100 pts H2O 
(Griffiths ) 

Crust forms at 102 3°, and solution contains 
60 3 pts CUSO4 to 100 pt» H2O, highest temp 
observed, 104 8° (Gerlach, Z, anal 26 426 ) 
Sol m HCl+Aq, causmg a]^ reduction of 
temperature of about 17° 

Very si sol m cone H2SO4 (Schulz ) 


Solubility in H2S()4+A(i it 0° 


G per 100 g H 2 () 

gr 

H 2 SO 4 

Cub04 

0 00 

14 85 

1 144 

2 03 

14 29 

1 143 

7 16 

15 65 

1 158 

15 20 

9 90 

1 170 

26 57 

6 43 

1 195 

27 57 

6 19 

1 211 

35 2 

3 99 

1 224 


(Engel, C R 1887, 104 507 ) 
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Solubility in H2S04-|-Aq at 25° 


Solution 

Solid phase 




Sp gr 

% CuO 

%S08 

1 2142 

9 17 

9 26 



1 2248 

5 91 

15 90 



1 2593 

3 39 

23 09 


CUSO 4 + 5 H 2 O 

1 2934 

1 82 

28 76 


1 4061 

1 4256 

1 4249 

1 32 

39 74 
41 29 


CUSO 4 + 5 H 2 O and 
CuS04 4-3H20 


41 04 


1 4516 

1 4915 

1 38 

1 02 

43 63 
47 82 


CUSO 4 + 3 H 2 O 

1 5124 


49 07 



1 5408 

0 38 

51 46 



1 5643 

0 368 

53 51 



1 6824 

0 109 

62 14 


CuS04“|-H20 

1 7752 

0 105 

68 34 



1 8118 

0 15 i 

72 41 



1 8266 

0 07 

74 26 


CuS04 


These results show that the hydrates of 
CUSO4 which are stable at 25° are CUSO4-I- 
5H20,+3H20 and+HaO 


(Bell and Taber, J phys Chem 1908, 12 
175) 


Solubility in H2S04+Aq at 25° 


Solution contains I 

1 



Solid phase 



% CuSO 

% H2SO4 


18 47 

none 


12 62 

11 14 


5 92 

3 25 

25 53 

36 77 

CUSO 4 + 5 H 2 O 

2 63 

42 15 


2 59 

47 66 


2 83 

2 83 

2 84 

49 00 

49 20 

49 29 

CUSO 4 + 5 H 2 O and 
CuS04'f'3H20 

2 70 

2 19 

50 21 

54 78 

1 CuSOi+SHzO 

2 11 

55 84 

1 CUSO 4 + 3 H 2 O and 

2 15 

55 60 

CUSO4+H2O 

0 95 

61 79 

' 

0 17 

0 15 

77 93 

83 29 

CUSO4+H2O 

0 19 

85 4() 


0 44 

85 72 

CUSO 4 +H 2 O and 

0 42 

85 81 

Cu!s04 

0 40 

0 19 

86 04 

92 70 

1 Cub 04 


These results show that the hydrates of 
CUSO4 which are stable at 25° are CUSO4+ 
5H20,-f3H20 and+H20 
(Foote, J Am Chem Soc 1915, 37 290 ) 

SI sol m sat NH4Cl-i-Aq, with separation 
of a double sulphate 


Solubihty of CUSO4 m CuCL+Aq at 30° 


% CuCl 2 

% CuS04 

Sohd phase 

0 

20 32 

CUSO4, 6H.0 

6 58 

13 62 

ec 

15 68 

8 93 

: 

25 67 

4 77 

Cl 

39 48 

3 21 

Cl 

42 47 

2 90 

CUSO4, 5H2O d-CuCla, 2H2O 

43 25 

1 14 

CUCI2, 2H2O 

43 95 

0 

It 


(Schrememakers, Arch N4er Sci 1910, (2) 
16 117) 


Solubility of ChiS04 m LiC14-Aq at 25® 
Solid phase, CUSO4, 5H2O 
(G mols per 1 of solution ) 


LiCl 

CUSO 4 

0 

1 399 

0 73 

1 257 

1 40 

1 176 

2 83 

1 067 


(Herz, Z anorg 1910, 67 366 ) 


Solubihty of CUSO4 m KCl+Aq at 25® 
Sohd phase, CUSO4+5H2O 
(G mols per 1 of solution ) 


KCl 

CuS04 

0 56 

1 496 

1 17 

1 561 

2 34 

1 819 

(Herz) 

Solubility of CUSO4 

m NaCl+Aq at 25® 

Solid phase, CuS04+5Hs0 
fG mols perl of solution) 

NaCl 

Oii^Oi 

0 

1 399 

0 36 

1 404 

1 32 

1 426 

2 53 

1 507 


(Herz ) 


Solubihty of CUSO4 m RbCl+Aq at 25°, 
containing 1 094 g mols per 1 =1 568 g 
mols (Herz ) 

Slowly sol m sat KNOs+Aq, with sep- 
aration of a double sulphate 
Very slowly sol in sat NaNOs+Aq, with 
separation of a double sulphate (Karsten, 
Berl Abhandl 1840 10 ) 
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Solubility of CUSO4 m (NH4)2S04+Aq at 0® 


g per 100 cc 
solution 

Sp gr 

g p r 100 cc 
solution 

Sp gr 

0 

cr 

W 

& 

0 

Q 

CQ 

1 

Q 

? 

0 

0 

14 79 

1 144 

5 59 

5 13 

1 081 

3 61 

16 09 

1 190 

7 51 

2 95 

1 071 

4 63 

8 38 

1 108 

12 31 

0 94 

1 082 

4 90 

7 26 

1 099 

20 65 

0 80 

1 116 


(Engel, C R 1886, 102 114 ) 
See also under (NH4)2S04 


Solubility of CUSO4 m Li2S04+Aq at 30° 


Composition of the 
solution 

Solid phase 

% by wt 
CUSO4 

% bv wt 
L12SO4 

20 32 

0 

CuSOi, SHaO 

17 50 

3 54 


16 10 

6 08 

CC 

13 55 

11 94 

cc 

12 14 

15 72 

a 

11 04 

17 92 

cc 

10 05 

20 55 

CUSO 4 , 5 H 2 O+L 12 SO 4 , HjO 

10 08 

20 51 

<1 

10 07 

20 49 

cc 

6 41 

22 23 

L 12 S 04 , H 20 

Z 39 

23 59 

Ic 

0 

25 24 



(Schreinemakers, Z phvs Ch 1909, 66 692 ) 


Sol in CuCL, (NH4)2S04, NH4C1+Aq at 
30° (Sclireinemakers, Z phys Ch 1909, 69 
665 ) 

Sol in (NH4)2S04, Li2S04+Aq at 30° 
(Schrememakers, Z phys Ch 1909, 66 694 ) 

100 pts sat solution of CUSO4 and FeS04 
contain 17 43 pts of the salts at 11-14 ° 
(v Hauer, J pr 103 114 ) 

100 pts H2O dissolye 10 85 pts CUSO4, 
17 47 pts MgS04, and 5 78 pts Na2S04 at 0° 
(Diacon ) 

100 pts H2O dissolve 7 169 pts CUSO4, 
21 319 pts MgS04, and 6^30 pts Na2S04 at 
0° (Plaff ) 

Slowly and si sol m sat MgS04+Aq 
(Karsten ) 


Solubility of CUSO4 in H2O in presence of 
MgS04 100 pts H2O dissolve — 


No 

CuS04 

MgS04 

No 

CUSO 4 

MgS04 

1 

0 

26 37 

5 

12 03 

15 67 

2 

2 64 

25 91 

6 

13 61 

8 64 

3 

4 

4 75 

9 01 

25 30 
23 54 

7 

14 99 

0 


In 1, 2, and 3, MgS04 was in excess and given 
amt CUSO4 added, in 4, both CUSO4 and 


MgS04 were in excess, m 5, 6, and 7, CUSO4 
was in -excess (Diacon, I c ) 

100 pts sat solution of CUSO4 and MgS04 
contam 28 58 pts of the salts at 11-14° 
(v Hauer, J pr 103 114 ) 

100 pts sat solution of CUSO4 and MnS04 
contam 37 90 pts of the salts at 11-14 ° 
(v Hauer) 


Solubility of CuS04 4-MnS04 m H2O at 25°' 


G per 100 g H 2 O 

G per 100 g H 2 O 

CuSOi 

MnS04 

CuS04 

MnS04 


0 

9 39 

46 77 


3 69 

6 47 

53 39 


31 52 


58 93 


39 41 


61 83 


(Stortenbecker Z phys Ch 1900, 34 112 ) 


100 pts sat solution of CUSO4 and N1SO4 
contam 31 03 pts of the salts at 11'14 ° 
(v Hauer) 


Solubihty of CUSO4+N1SO4 m H2O 


g per 100 g H 2 O 

Mol % CUSO 4 

t® 

CUSO 4 

N1SO4 

Solution 

Solid 

phase 

35 

9 62 

583 9 

1 57 

0 35 


41 66 

484 4 

7 69 

2 12 


75 39 

553 5 

11 66 

4 77 


106 40 

506 5 

16 92 

6 52 


172 0 

483 8 

25 6 

13 88 


186 9 

468 8 

27 90 

/ 18 77 
\94 91 

67 

20 04 

729 3 

2 65 

0 93 


66 01 

706 2 

8 31 

2 86 


88 08 

501 6 

13 55 

3 92 


147 94 

675 0 

16 39 

6 66 


249 9 

747 8 

24 46 

23 32 


(Pock, Z Kryst Mm 1897, 28 387 ) 


More easily sol m sat K2S04+Aq than in 
Na2S04 or MgS04+Aq, forming a double 
sulphate, which separates out (Karsten ) 

K2SO4 and CUSO4 mutually displace each 
other m saturated solutions (Rudorff, Pogg 
148 555) 

When K2SO4 and CUSO4, both in excess, 
are dissolved m H2O, a maximum of solubility 
of 15 61 pts of the two salts in 100 pts H2O 
at 25° IS reached m 30 minutes, after which 
the solubihty decreases This result is ob- 
tamed either by treatmg excess of the two 
salts with H2O at 25°, or coohng solutions 
of the two salts sat at higher temp to 25° 
The salts are m the proportion of 5 2 pts 
K2SO4 to 10 4 pts CuS04 If present in the 
same proportion as m their saturated solu- 
tions, 5 41 pts K2SO4 to 10 13 pts CUSO4 
would be required 





SULPHATE, CUPRIC 


967 


If sat solution of one salt is added to sat 
solution of the other, K2Cu(S04)2+6H20 
separates, as it is less sol than either simple 
salt, until a state of equihbnum is reached, 
after which there is no separation, contranr to 
Rudorff (see above) (Trevor, Z ph3rs 
Ch 7 486) 

CuS04+Na2S04 


Solubility of CuS04 m presence of Na2S04 
at 0° 100 pts H2O dissolve — 




Na2S04 

No 

CUSO 4 

NaaSOi 

■ni 




15 84 

3 55 

2 

6 01 

5 34 

6 

15 33 

1 98 

3 

4 

9 81 
16 67 

5 73 

6 48 

7 

14 99 

0 


In 1, 2, and Sj Na2S04 was m excess and 
given amt CUSO4 added, m 4, both CUSO4 
and Na2S04 were m excess, m 5, 6, and 7, 
CUSO4 was m excess and Na2D04 added 
(Diacon, J B 1866 61 ) 

100 pts H2O dissolve 8 038 pts CUSO4 and 
6 31 pts Na2S04 at 0** (Pfaff, A 99 224 ) 

100 pts H2O dissolve 20 7 pts CUSO4 and 
15 9 pts Na2S04 at 15° (Rudorff, B 6 484 ) 

Solubihty of CuS04+Na2S04 

1 Solid phase, 3 mol CUSO4+I mol 
Na2S04 

2 Sohd phase, 1 mol CUSO4+I mol 
Na2S04 

3 Sohd phase, 1 mol CuS04-h3 mol 
NaoS04 


(G in 100 g H 2 O ) 


t 

1 

2 

s 

CuSO, 

Na SO 4 

CuSOi 

Na SO 4 

CUSO 4 

Na SOi 

10 

19 75 

12 49 

19 70 

12 50 

19 69 

12 55 

15 

20 69 

15 88 

20 75 

15 90 

20 70 

15 92 

30 

22 03 

16 36 

21 00 

20 14 

15 28 

22 70 

50 

32 37 

11 75 

31 45 

13 41 

28 76 

15 25 


(Massol and Maldes, C R 1901, 133 287 ) 


Solubility of CUSO4, 5H204’Na2S04, IOH2O 


t® 

% CiiS()4 

% N 12'=5C)4 

0 

13 40 

6 23 

12 

14 83 

9 82 

15 

15 00 



(Koppel, Z phys Ch 1903, 42 8 ) 
aho under CuNa2(S04)2+6H20 


CuS04+ZnS04 

Very slowly sol m sat ZnS04+Aq, form- 
mg a double salt which separates (Karsten ) 
100 pts sat solution of CUSO4 and ZnS04 
contain 32 70 pts of the salts at 11-14° 
(v Hauer) 


Solubihty of CuS04+ZnS04 in H2O at 25° 


Mols per 100 
mols H 2 O 

Mols per 100 
mols H 2 O 

Cu 

Zn 

Cu 

Zn 

2 28 

0 

0 82 

5 03 

1 83 

2 08 

0 51 

5 59 

1 41 

3 60 

0 30 

5 56 

1 19 

6 01 

0 00 

6 42 

1 86 

3 36 

1 19 

5 01 

1 22 

4 45 

0 51 

5 59 

1 01 

4 72 

0 267 

0 00 

5 77 

5 94 


(Stortenbecker, Z phys Ch 1897, 22 62 ) 


Insol m hquid NHs (Franklm, Am Ch 
J 1898, 20 827 ) 

Insol m hqmd CO2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

100 pts of a sat solution m 40% alcohol 
contains 0 25 pt CUSO4+5H20, 20% alcohol, 
3 1 pts , 10% alcohol, 13 3 pts (Schiff, A 
118 362) 

Anhydrous CUSO4 is sol m absolute 
methyl alcohoL but msol m absolute ethyl 
alcohol CuS04+axH20 is msol m methyl 
or ethyl alcohol (Klepl, J pr (2) 26 526 ) 
100 pts absolute methyl alcohol dissolve 
1 05 pts anhydrous CUSO4 at 18° 

100 pts absolute methyl alcohol dissolve 
15 6 pts CuS04-f5H20 at 18°, 100 pts 
93 5% metlwl alcohol dissolve 0 93 pt 
CUSO4+6H2O at 18°, 100 pts 50% methyl 
alcohol dissolve 0 4 pt CUSO4+5H2O at 
18°, 100 pts absolute methyl alcohol dis- 
solve 13 4 pts CUSO4+5H2O at 3° 

100 pts absolute ethyl alcohol dissolve 1 1 
pts CUSO4+5H2O at 3° (de Bruyn, Z 
phys Ch 10 786 ) 

Methyl alcohol dissolves 11 5% CUSO4+ 
5H2O at 0° (Auger, C R 1906, 142 1272 ) 
Glacial acetic acid precipitates CUSO4 com- 
pletely from CuS04+Aq 

100 g 95% formic acid dissolve 0 05 g 
CUSO4+5H2O at 18 5° (Aschan, Ch Ztg 
1913,37 1117) 

Sol m glycerme (Pelouze), picolme (Unver- 
dorben) 

100 g glycerine dissolve 36 3 g CuS044" 
5H2O at 15-16° (Ossendowski, Pharm J 
1907, 79 575 ) 

100 g glycenne dissolve 30 0 g CUSO4 at 
15 5° 

100 g solution of CUSO4 in glycol contam 
7 6 g at 14 6° (de Conmck, Bull Ac Belg 
1906 257) 

Anhydrous CUSO4 is msol m acetone 
(Krug and M’Elroy, J Anal Ch 6 184 ) 
Insol m acetone (Eidmann, C C 1899, 
II 1014), methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314), benzonitnle (Naumann, 
B 1914, 47 1370 ) 

Mm Chalcanthite 
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Cupnc glucmtun siali^te, CUSO 4 , 401804 + 
2 OH 2 O 

Sol m H 2 O (Klatzo, J B 1868 205 ) 
Does not exist (Mangnac, A ch (4) 30 
46 ) 

9 CuS 04 , GISO 4 + 5 OH 2 O As above 
Does not exist (Mangnac, I c) 

Cupnc hydrazine sulphate, CuH 2 (S 04 ) 2 , 
2 N 2 H 4 

1 pt IS sol in 1148 pts H 2 O at 10® 

Decomp by acids 

Sol m ^^H 40 H+Aq with decomp (Cur- 
tius, J pr 1894, (2) 60 331 ) 

Cupnc iron (ferrous) sulphate, CUSO 4 , FeS 04 
Insol in H 2 O (fitard, C R 87 602 ) 
+ 2 H 2 O (fitard ) 

CUSO 4 , 2 FeS 04 + 21 H 20 Sol m H 2 O (v 
Hauer ) 

CuS 04 ^ 3FeS04+28H20 100 pts H 2 O dis- 

solve 75 pts salt at 7® (Lefort 

4 CuS 04 , FeS 04 + 34 H 20 100 pts H 2 O at 

15 5® dissolve 75 91 pts (Thomson ) 

Cupnc iron (feme) sulphate, CUSO 4 , Fe 2 (S 04)3 
+ 24 H 2 O 

Sol m H 2 O (Bastick ) 

Cupnc iron (ferrous) potassium sulphate, 
CUSO 4 FeS 04 , 2 K 2 SO 4 +I 2 H 2 O 
Sol inHaO (Vohl) 

Cupnc lead sulphate, CuO, PbO, SO 2 +H 2 O 

Mm Linante 

3CuO, 7PbO, 5 SO 3 + 5 H 2 O Mm Caledon^ 
%te Sol m HNOa+Aq 

Cupnc magnesium sulphate, CUSO 4 , MgS 04 
+I 4 H 2 O 

Efflorescent Sol m H 2 O (Vohl, A 94 
57) 

+ 2 H 2 O (Arrot, 1834 ) 
CuSO 4 , 2 MgS 04 + 21 H 20 Sol inHgO (v 
Hauer, Pogg 126 638 ) 

CUSO 4 , 7MgS04+56H20 Sol m H 2 O 
(Schffl, A 107 64 ) 

Cupnc magnesium manganous potassium 
sulphate, CUSO 4 , MgS 04 , MnS 04 , 
3 K 2 SO 4 +I 8 H 2 O 
Sol inHaO (Vohl) 

Cupnc magnesium potassium sulphate, 

CUSO 4 , MgS 04 , 2 K 2 SO 4 + 6 H 2 O 
Sol m H 2 O (Vohl, A 94 57 ) 

Does not exist (Aston and Pickering, 
Chem Soc 49 123 ) 

Cupnc magnesium potassium zme sulphate, 

CUSO 4 , Mg 04 , 3 K 2 SO 4 , ZnS04+ 181120 
Sol mHaO (Vohl) 


Cupnc manganous sulphate, 5CuS04, 
2MnS04+35H20 

Sol m H2O (Schauffele, J B 1862 340 ) 
2CUSO4, 3MnS04+25H20 As above (S ) 
CUSO4, MnS04+H20 (fitard, C R 87 
602) 

Cupnc manganous potassium sul^iate, 
CUSO4, MnS04, 2K2S04+12HaO 
Sol mHaO (Vohl) 

Cupnc mckel sulphate, CuS04, N1SO4+3H2O 
(fitard, C R 87 602 ) 

CUSO4, 2N1SO4+2IH2O Sol m H2O 
(v Hauer ) 

+I8H2O Sol m H2O (Boisbaudran, C 
R 66 497) 

2CUSO4, 2N1SO4, 3H2SO4 (fitard ) 


Cupnc mckel potassium sulphate, CUSO4, 

N1SO4, 2K2SO4+I2H2O 
Sol m H2O (Vohl ) 

Sol m 4 pts H 20 ,msol m alcohol (Bette ) 
4 CuS 04, IC2SO4+4H2O Very si sol in 
H2O 

K2O, 4 CuO, 4SO3+4H2O Insol m HaO^ 
but decomp by boilmg H2O into 3 CuO, SO 3 


Cupnc potassium sulphate, K 2 Cu(S 04)2 + 
6 H 2 O 

100 pts H 2 O dissolve 66 666 pts at 102 8® (Gnf 
fiths ) 

Much more sol in hot than cold H 2 O (Pierre ) 
Easily sol m H 2 O bv boiling de comp into basic salt 
(Persoz A ch (3) 26 272 ) 

100 pts H 2 O dissolve 11 14 pts anhydrous 
salt at 25° (Trevor, Z phys Ch 7 470 ) 

1 1 H 2 O dissolves 116 9 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 
459) 

jSee olso CUSO 4 +K 2 SO 4 
Mm Cyanochrmte 

Cupnc potassium zme sulphate, C 11 SO 4 , 
2 K 2 SO 4 , ZnS 04 + 12 H :;0 
Sol in H 2 O (Vohl ) 

Cupnc rubidium sulphate, CUSO 4 , Rb 2 S 04 + 
6 H 2 O 

Sol m H 2 O (Tutton ) 

1 1 H 2 O dissolves 102 8 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 
459) 


Cupnc sodium sulphate, basic, Na 2 S 04 , 
Cu(OH) 2 , 3 C 11 SO 4 + 2 H 2 O 
Mm N atrochalcite 

SI sol m H 2 O, easily sol m acids (Pa- 
lache and Warren, Am J Sci 1908, (4) 26 
346 ) 
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Cupnc sulphate, CuSOi, Na2SOi+ 

2H2O 

Solubility of the pure double salt CuSOi 
Na2S04+2H20 

t® 

100 grams solution contain 


CuS 04 grams 

Na 2 S 04 grams 

17 7 

14 34 

13 34 

19 5 

14 54 

12 90 

23 

14 36 

12 76 

30 

14 07 

12 37 

40 15 

13 73 

12 26 

(Koppel, Z phys Ch 1903, 42 8 ) 

Solubihty of the mixture of CuSOi, NaiSO^d- 

H2O and CUSO4 


t® 

100 g solution contam 


CuS04 grams 

Na 2 S 04 grama 

17 7 

14 99 

13 48*? 

19 5 

15 62 

12 06 

23 

16 41 

11 35 

30 

17 97 

9 95 

40 15 

20 56 

8 00 


(Koppel ) 


Solubility of the mixture of CUSO4, Na2S04-f- 

2H2O and Na2S04 

t® 

100 g solution contam 


CuS 04 grams 

Na 2 S 04 grams 

18 

13 53 

13 844 

19 5 

11 847 

15 116 

20 

11 339 

15 697 

23 

8 185 

18 723 

25 

6 284 

21 198 

2() 

5 507 

22 44 

28 

3 746 

24 963 

28 3 

3 661 


30 

2 607 

28 383 

30 2 

2 422 


i2 2 

1 465 

32 442 

^3 9 

1 475 

32 299 

35 3 

1 471 

32 072 

37 2 

1 494 

31 96 


(Koppel ) 


Solulnlity of 

CUSO4, Na 2 S 04 H- 2 H 20 in 

presence of varying amounts of Na2S04 | 


100 f, solution contain 


CubOi grams 

Na 2 S 04 grams 

30 

5 38 

22 17 

30 

5 41 

21 92 

30 1 

3 69 

25 37 

40 15 

3 97 

23 90 

30 

1 57 

32 09 

(Koppel ) 1 


Copper sulphate and sodium sulphate unite 
to form a double salt, CUSO4, NaaSO^-b 
2H2O, which IS stable m the presence of the 
solution above 16 7® In the presence of 
copper sulphate the solubihty of Na2S04+ 
IOH2O is greater than that of the pure s^t 
(Koppel ) 


Cupnc thallous sulphate, CUSO4, TI2SO44' 
6H2O 

Decomp by recrystallismg from H2O 
(WiUm, A ch (4) 6 55 ) 

1 1 H2O dissolves 81 g anhydrous salt 
at 25® (Locke, Am Ch J 1902, 27 459 ) 


Cupnc zmc sulphate, CUSO4, 3ZnS04-f-28H20 
Efflorescent 100 pts H2O dissolve 80 pts 
salt at 8® Sol m all proportions m boilmg 
H2O (Lefort ) 

CUSO4, 2ZnS04+2lH20 (v Hauer, 
Pogg 126 637) 

CUSO4, ZnS04+12H20 (Boisbaudran ) 
2CUSO4, 2ZnS04, H2SO4 (Etard ) 


Cuprous sulphate ammonia, CU2SO4 4NHj 
Sol mNH40H+Aq, decomp bypureHaO 
(Pochard, C R 1903, 136 504 ) 

4-H2O Decomp by H2O (Foerster and 
Blankenburg, B 1906, 39 4434 ) 


Cupnc sulphate ammonia, basic, CUSO4, 
3CuO, 2NH8+5H2O 

Decomp by hot H2O (Pickermg, Chem 
Soc 43 336 ) 


Cupnc sulphate ammonia (Cuprammomum 
sulphate), CUSO4, NH3 
Decomp by H2O (Kane ) 

Decomp by H2O givmg a basic sulphate 
(Bouzat, C R 1902, 136 535 ) 

CUSO4, 2 NH 8 [CUSO4, 2NH3+3H2O 
(Mendelejeff, B 3 422 )] Decomp by ex- 
cess of H2O mto — 

CUSO4, 4NH3+H2O Sol in 1 5 pts HoO, 
but decomp by much H2O Insol in alco- 
hol Insol m cone NH40H+Aq (Andr4, 
C R 100 1138) 

Sol m small quantitv of H2O, decomp m 
dll solution (Bouzat ) 

100 g H2O dissolve 44 56 g anhydrous 
comp at 25° (Pudschies, Dissert ) 

100 g H2O dissolve 18 05 g at 21-22° 
(Horn and Taylor, Am Ch J 1904, 32 268 ) 
CUSO4, 5NH8 Completely sol m H2O 
(Rose, Pogg 20 150 ) 

Sol m small amt of H O , decomp in dil 
solution Insol in liquid NH3 (Bouzat, 
C R 1902, 136 535 ) 

Cuprous sulphate carbon monoxide, CU2SO4, 
2C0-i-H20 

Very unstable (Joannis, C R 1903, 136 
615) 
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SULPHATE ZINC OXIDE, CUPPIC 


Cupric stilpliate zinc oxide, C11SO4, 2ZiiO+ 
21H2O 

(Larsen, Ch Z Hepert 1896, 20 317 ) 
2CUSO4, 3Zn0+12H20 (Mailhe, A ch 
1902, (7) 27 169 ) 

Didymituu sulphate, basic, D12O3, S03 = 

(Di 0)2S04 

Insol in cold or boiling H2O (Marignac ) 
Slowly sol in hot dll HCl+Aq Easily sol 
m cone acids 

+8H2O Precipitate (Hermann ) 
Composition is 2Di20^, 3SO3+3H2O or 
Di2(S04)3+Di206H6 (Frenchs and Smith ) 
Composition is 5D12O3, 3S03+a;H20 

(Cleve, B 11 910 ) 

Didynutun sulphate, D12 (804)3 
Anhydrous By saturatmg cold H2O and 
warming the solution, the following results 
were obtained — 100 pts H2O dissolve at 
12° 18° 25° 38° 50° 

43 1 25 8 20 6 13 0 11 0 pts 012(804)3 
+6H0O H2O dissolves this salt very 
slowly, 100 pts H2O dissolve 13 pts 012(804)3 
m 24 hours, and 16 4 pts m 2 davs If 
solution IS evap in vacuo until 012(804)3+ 
8H2O separates out, 34 pts 012(804)3 
remam dissolved m 100 pts H2O 
+5H2O (Cleve ) 

+8H2O Solutions of this salt contam at 
19° 40° 50° 100° 

11 7 8 8 6 5 1 6 pts 012(804)3 

(Mangnac, A ch (3) 38 170 ) 

+9H2O (Zsch esche, J Pi 107 75 ) 

Bidymium potassium sulphate, K28O4, 

012(804)3+2020 

Sol m 63 pts H2O Insol in sat K2SO4+ 
Aq (Marignac ) 

3K2SO4, 012(804)3 Sol in 83 pts H2O at 
18° Insol in cold, si sol in boiling sat 
K2S04+Aq, 100 ccm of which retain 55 mg 
D12O8 in solution (Cleve ) 

4K2SO4, 012(804)3 (Cleve) 

9K2SO4, 2O1 (S04)3+3H20 (Cleve ) 

Didymium sodium sulphate, 012(804)3, 
Na2S04, and +2H2O 

Sol in 200 pts H2O (Marignac), and still 
less in sat Na2S04+Aq, 100 ccm of which 
dissolve only 70 mg D12O3 at ord temp 
(Cleve ) 

Didymium thallous sulphate, (012804)3, 
3TI2SO4 
Ppt 

012(804)3, TI2SO4+2H2O Sol in H2O 
(Zschiesche, J pr 107 98 ) 

Erbium sulphate, Er2 (804)3 
Anhydrous Easily and rapidly sol m 
H2O 100 pts H2O dissolve 43 pts anhy- 
drous salt at 0° I 


+8H2O Less sol m H2O than anhydrous 
salt 100 pts H2O dissolve 30 pts Er2(SO)4)8 
+8H2O (=23 pts Er2(S04)3) at about 20°, 
at 100°, 100 pts Er2 (804)3+81120 remain 
dissolved Sat solution deposits crystals 
when heated to 55° (Hoglund ) 

100 g of sat solution of Er2(S04)8+8H20 
at 25° m H2O contains 11 94 g anhyd 
Er2(S04)8 (Wirth,Z anorg 1912,76 174) 


Solubihty of Er2(S04)3+8H20 in H2SO4 at 
25° 


N =equiv g H2SO in 1 1 of solvent 
C=g oxide m 100 g of solution 
C^=g anhyd salt in 100 g of solution 


N 

C 

Cl 

N 

C 

Cl 

0 

4 604 

7 60 

4 32 

2 00 

3 301 

0 1 

4 615 

7 618 

6 685 

0 9115 

1 505 

1 1 

3 64 

6 00 

9 68 

0 4439 , 

0 733 

2 16 

3 04 

5 018 

15 15 

0 145 

0 239 


(Wirth, Z anorg 1912, 76 174 ) 


Insol m methyl acetate (Naumann, 
B 1909, 42 3790 ) 

Erbium potassium sulphate, Er2 (804)3, 
3K2SO4 

Slowly sol m H2O (Hoglund ) 

Erbium sodium sulphate, Er2(S04)3, 5Na2S04 
+7H2O 

Sol m H2O (Cleve ) 


Europium sulphate, Eu2(S04)3+8H20 
Stable m the air (Urbam and Lacombe, 
C R 1904, 138 628 ) 

Gadolimum sulphate, Gd2(S04)3+8H20 


Solubility in H2O 



Pts ot C cl (S()4)3 m 

Temp 

100 pts 11 iO 

0° 

1 98 

9 3-10 6° 

3 33 

14 0° 

2 80 

25 0° 

2 40 

34 4° 

2 26 

(Benedicks, Z anorg 

1899, 22 409-410) 


100 g sat solution of Gd(S04)8+8H20 
at 25° m H2O contam 2 981 g anhyd 
Gd2(S04)s (Wirth, Z anorg 1912,76 174) 
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Solubility in H2SO4 phase, Gd2 (SO4) 3 -f 

N — equiv g H2SO4 in 1 1 of solvent 
C=g oxide in 100 g of solution 
Ci=g anhyd Gd2(S04)3 m 100 g of solu- 
tion 


N 

C 

Cl 

N 

C 

Cl 

0 

0 1 

0 505 

1 1 

1 793 

1 98 

2 365 
2 29 

2 981 

3 291 

3 931 

3 807 

2 16 

6 175 
12 6 

1 789 

0 528 

0 0521 

2 974 

0 8777 
0 0867 


(Wirth ) 


Sol in sat IC2S04+Aq 

Gadolinium potassium sulphate, Gd.2(S04)8, 
K2SO4+2H2O 

100 grams sat solution m K2SO 4+ Aq con- 
tains 0 87 — 0 77 grams Gd208 (Benedicks, 
7i anorg 1900, 22 410 ) 

Gallium sulphate, Ga2 (804)3 
Not deliquescent, but very sol m H2O 
Sol m 60% alcohol, insol m ether (Bois- 
baudran ) 

Aqueous solution decomp into basic salt 
by boihng, which redissolves, however, on 
coohng 

Galhum potassium sulphate, Ga2K2(S04)4+ 
24H2O 

(Soret, Arch sc phys nat 1885, 14 96 ) 

Galhum rubidium sulphate, Rb2Ga2 (804)4 
+24H2O 

(Soret, Arch sc phys nat 1885, 14 96 ) 

Glucmum sulphate, basic, 3G10, SO3+4H2O 
Sol in H2O, but decomp by heatmg or 
dilution (Berzelius ) 

2G10, SOs+SHaO Sol in H2O 
9G10, SOs-f I4H2O (?) Precipitate In- 
sol in H2O (Berzehus ) 

According to Debray, this salt when care-t 
fully washed is GIO2H2 

Glucmum sulphate, GISO4 
Anhydrous 

Nearly msol in H2O, but slowly attacked 
by cold, rapidly by hot H2O, and is converted 
mto G1SO4+4H2O before dissolvmg (Par- 
sons, Z anorg 1904, 42 253 ) 


Sp gr of GlS04+Aq at 25° 


Concentration of GISO 4 
4-Aq 

Sp gr 

1 — ^normal 

1 0451 

V2— “ 

1 0229 

V4— “ 

1 0114 

l/l 6 ~ 

1 0027 


(Wagner, Z phys Ch 1890, 6 35 ) 


Solubility of GISO4 in H2S04 4-Aq at 25° 


H 2 SO 4 ~j~Aq 
% H 2 SO 4 

100 g of the 
solution con 
taing GISO 4 

Solid phase 


8 212 



5 23 

8 429 * 



9 61 

7 944 



18 70 

6 603 


\ GISO4+6H2O 

34 00 

5 631 



40 35 

5 773 

! 


45 51 

6 628 



50 63 1 

5 438 



56 59 

3 640 


GISO4+4H2O 

63 24 

2 244 

1 


65 24 

2 128 



73 64 

2 185 


1 


rWu-th, Z anorg 1913, 79 359 ) 
See also under +2, 4, and 6H2O 


Insol m hqmd NH3 (Gore, Am Ch J , 
1898,20 828 ) 

-I-H2O (Levi-Malvano, Z anorg 1906, 
48 447) 


H-2H20 

Solubilitv in H2O at t° 


t® 

G GISO4 per 100 g 

H 2 O 

Solution 

80 

84 76 

45 87 

91 4 

97 77 

49 42 

105 

118 4 

54 21 

119 

149 3 

59 88 


(Levi-Malvano ) 


+4H0O Very sol m H2O 
Sol m its own weight of H2O at 14°, and 
in every proportion of boilmg H2O Less sol 
m dll H2S04-f Aq than in water (Debray, 
A ch (3) 44 25 ) 


Solubility in H2O at t° 


t 

g ClS04pcr 

100 g 

t® 

C ISOt per 

100 g 

H 0 

solution 

H 0 

solution 

30 

43 78 

30 45 

95 4 

90 63 

47 55 

40 

46 74 

31 85 

107 2 

115 3 

53 58 

68 

61 95 

38 27 

111 

12s 3 

56 19 

85 

76 30 

43 28 





(I evi-Malvino ) 


SI sol m dilute, insol in absolute alcohol 
Can be completely pptd from GlS044'Aq 
byHC2H302 (Persoz) 

Insol m acetone (Naumann, B 1904, 
37 4329) 
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SULPHATE, GLUCINUM IRON 


+ 6 H 2 O 

Solubility m H 2 O at t° 


t° 

g GISO 4 per 100 g 

H 2 O 

solution 

31 

52 23 

34 32 

50 

60 67 

37 77 

72 2 

74 94 

42 85 

77 4 

81 87 

45 01 


(Levi-Malvano ) 


100 g of the aqueous solution contain at 
25°, 8 212 g GISO 4 (Wirth, Z anorg 1913, 
79 358) 


Glucinmn iron (ferrous) sulphate, GISO 4 , 
FeS04+17HH20 

Sol inH20 (Klatzo, J B 1868 204) 
3 GISO 4 , FeS04+28H20 Sol in H 2 O 
(Klatzo ) 

Do not exist (Mangnac, A ch (4) 30 
45 ) 


Glucinum nickel sulphate, (Gl,Ni)S04+ 
4 H 2 O, or 7 H 2 O 
(Klatzo, J B 1868 205 ) 

Does not exist (Atterberg, Sv V A F 

1873, 4 81) 


Glucinum potassium sulphate, GISO 4 , K 2 SO 4 
-H2H2O 

SI sol m cold, slowly but more sol m hot 
H 2 O (Debray ) 

4 - 3 H 2 O (Klatzo ) 


Glucmum potassium hydrogen sulphate, 
G 1 H 2 (S 04 ) 2 , 2K2S64+4H2O 
Easily sol m H 2 O Partly decomp by 
recrystallisation (Atterberg ) 


Glucmum sodium sulphate, 2 GISO 4 , 3 Na 2 S 04 
+I8H2O 

Sol m H 2 O (Atterberg ) 

Glucmum zmc sulphate, 2 GISO 4 , 3 ZnS 04 + 
35 H 2 O 

Sol m H 2 O (Klatzo, J B 1868 205 ) 
Does not exist (Atterberg ) 


Gold (auroaunc) sulphate, Au 2 (S 04)2 
Decomp Iw moist air, H 2 O, glacial acetic 
acid, or HNOs+Aq (1 42 sp gr ) Insol m 
cone H 2 SO 4 (Schottlander, A 217 375 ) 


Gold (aunc) sulphate, AU2O8, 2SO8+H2O, 
or Auryl hydrogen sulphate, (AuO)HS04 
Deliquescent Decomp by H2O Sol m 
HCl-f-Aq, not attacked by cone HNOs+ 
Aq Sol m 6 pts cone H2SO4 (Schott- 
lander ) 


Gold (aunc) potassium sulphate, Au 2 (S 04 ) 8 , 
K 2 SO 4 

Not decomp immediately by cold H 2 O 
(Schottlander ) 

Hydrazme mercunc sulphate hydrazme, 
(N2H6)2S04, 3HgS(54, 2 N 2 H 4 
Insol m H 2 O Sol m H 2 O containing 
HCl (Ferratim, Gazz ch it 1912, 42 
(1) 142) 


Hydroxylamme uranyl sulphate, 

(NH20H)2, H2g04, 2(U02)S04+5H20 
Extremely sol m H 2 O from which it can 
be cryst (Eimbach, Dissert 1904 ) 

Indium sulphate, 102 ( 804)3 
Easily sol m H 2 O 
-I- 9 H 2 O Easily sol mHaO 

Indium hydrogen sulphate, InH(S 04 ) 2 + 
4HO 

Very dehquescent (Meyer ) 


Indium potassium sulphate, InK(S 04 ) 2 -f- 
4 H 2 O 

Sol m H 2 O, but decomp by boilmg 
(Bossier, J pr (2) 7 14 ) 
(In0)3K(S04)2+3H20 Insol in H 2 O 
(Bossier ) 


Indium rubidium sulphate, 

In2(S04)3, Bb2S(54+24H20 

44 28 pts are sol in 100 pts H 2 O at 15° 
(Chabri4, C B 1901, 132 473 ) 

Melts m crystal H 2 O at 42° (Locke, 
Am Ch J 1901, 26 183 ) 

Indium sodium sulphate, InNa(S 04)2 + 4 H 2 O 
Sol in H 2 O (Bossier, J pr (2) 7 14 ) 

lodme sulphate, 12 ( 804)3 
Ppt Decomp by H 2 O (Fichter, Z 
anorg 1915,91 140) 


lodyl sulphate, ( 10 ) 2 ( 804)3 
Possible composition of Weberns (B 20 
86) I 2 O 6 , SSOs 
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Inditim stilphate 

Sol in H2O or alcohol (Berzehus ) 
Ir(S04)2 Sol m H2O (Runbach, Z 
anorg 1907, 62 409) 


Indium potassium sulphate, Ir2(S04)8, 
K2SO4+24H2O 
Mpt 102-103® 

E^y sol in H2O (Marmo, Z anorg 
1904, 42 220 ) 

Ir2(S04)s, 3K2SO4 Sol m H2O or dil 
H2S04+A^ nearly insol m sat K2SO4+ 
Aq (Boisbaudran, C R 96 1406) 

Indium mbidium sulphate, Ir2(S04)4Rb2 
Sol m cold, very sol mhotH20 (Marmo, 
Gazz ch It 1903, 32 , (2) 511 ) 

Mpt 108-109° (Marmo, Z anorg 1904, 
42 219 ) 

Indium thallium sulphate, Ir2(S04)j, TI2SO4+ 
24H2O 

Very sol m H2O (Marmo, Z anorg 
1904, 42 222 ) 

Iron (ferrous) sulphate, FeS04 

+H2O 

+2H2O Not more sol m H2O than gyp- 
sum (Mitscherhch ) 

+3H2O Sol inH 20 (Kane) 

-f- 4 H 20 Separates from cone FeS04+Aq 
at 80 ° 

H- 7 H 20 Efflorescent at 33 ° 

1 pt FefeC)4 4-7H20 dissolves in 1 6 pts cold and 0 3 
pt boiling HiO 

1 pt Fcfe()i+7H 0 diss lives at 
10° 15° 25 a 4() 00° 81 90° 100 

in 1 04 1 4 1 0 87 0 00 0 41 0 -18 0 i7 0 27 0 3 pts HaO 
(Brandi s and 1 irnhnber Br Arch 7 83 ) 

When boilid with insufficient H 2 O for solution a 
white hydrati is foi mod w hii h separates out Solubility 
incroises up to S7 > ind tin n diminis les owing to the 
abovi s( par it ion (lirandcH 20 uSl ) 

Sol in 2 pth ( old and 1 pt boiling H 0 (Fourcroy) 
sol in 2 j)l s ( old If C) at 18 75 (Abl) sol in 6 pts H O 
at moderali la it ind 0 7 1 pt at 100 (Bergmann ) 
100 pts 11 () at 1 ) » (lissolvi 45-50 pts (Urc s 
Diet ) 


loops 1 1 it ) dissolve pts liSOiatt 



I Is 


Pts 


Pts 

t° 

1 ( St ) , 

t 

I eSOi 

t 

FcS 04 

0 

15 8 

21 

27 4 

4 a 

42 0 

10 

19 9 

it) 

i 2 () 

55 

47 0 

12 

21 i 

37 

iti j 

70 

5 () . 

20 

2 ) t) 







(lobkr \ 96 198 ) 


100 pts PeS04+Aq sat at 11-14° contain 
17 02%IeSO4 (v Hauer, J pr 103 114) 
100 pts FeS04+Aq sat at 15° contain 
37 2% Fe.?04-f7H20, solution has sp gr 
1 2232 (Schiff, A 118 362 ) 


Solubihty m 100 pts H2O at t° 


t° 

Pts 

FeS04 

t° 

Pts 

FeS04 

t° 

Pts 

FeS04 

0 

7 

9 

34 

37 

1 

67 

65 

1 

1 

8 

7 

35 

38 

0 

68 

65 

0 

2 

9 

5 

36 

38 

9 

69 

64 

9 

3 

10 

4 

37 

39 

8 

70 

64 

8 

4 

11 

2 

38 

40 

7 

71 

64 

7 

5 

12 

0 

39 

41 

7 

72 

64 

5 

6 

12 

9 

40 

42 

6 

73 

64 

4 

7 

13 

7 

41 

43 

5 

74 

64 

2 

8 

14 

5 

42 

44 

4 

75 

64 

0 

9 

15 

3 

43 

45 

3 

76 

63 

7 

10 

16 

2 

44 

46 

2 

77 

63 

4 

11 

17 

0 

45 

47 

1 

78 

63 

1 

12 

17 

9 

46 

48 

1 

79 

62 

7 

13 

18 

7 

47 

49 

0 

80 

62 

3 

14 

19 

5 

48 

50 

0 

81 

61 

9 

15 

20 

4 

49 

51 

0 

82 

61 

5 

16 

21 

2 

50 

51 

9 

83 

61 

0 

17 

22 

1 

51 

52 

9 

84 

60 

4 

18 

23 

0 

52 

53 

8 

85 

59 

8 

19 

23 

8 

53 

54 

8 

86 

59 

2 

20 

24 

7 

54 

55. 

.7 

87 

58 

5 

21 

25 

6 

55 

56 

7 

88 

57 

7 

22 

26 

4 

56 

57 

7 

89 

57 

0 

23 

27 

3 

57 

58 

7 

90 

56 

2 

24 

28 

1 

58 

59 

7 

91 

55 

3 

25 

29 

0 

59 

60 

7 

92 

64 

3 

26 

29 

9 

60 

61 

7 

93 

53 

3 

27 

30 

8 

61 

62 

7 

94 

52 

2 

28 

31 

7 

62 

63 

7 

95 

51 

0 

29 

32 

6 

63 

64 

8 

96 

49 

6 

30 

33 

5 

63 5 

65 

4 

97 

48 

0 

31 

34 

4 

64 

65 

4 

98 

46 

3 

32 

35 

3 

65 

65 

3 

99 

44 

5 

33 

36 

2 

66 

65 

2 

100 

42 

6 


(Mulder, Scheik Verhandel 1864 141 ) 


If solubility b = pts anhydrous reS04 m 
100 pts solution, b = 13 5+0 37S8t from — 2° 
to +65°, S = 37 5 constant from 65° to 98°, 
S=375 — 0 6685t from 98° to 156° Practi- 
cally insol at 156° (Etard, C K 106 
740) 

Sat FeS04+Aq contains at 


— 1° 
13 0 

+5° 
15 1 

24° 

22 7 

34° 
26 3 

52” 

32 5% FeSO, 

60° 
36 4 

67° 

37 7 

77° 
37 8 

86° 
37 8 

94“ 

36 7% FeSO, 

102° 
34 7 

112° 
28 0 

130° 
17 3 

152” 

2 5% FeS04 


(fitard. 

A ch 

1894, 

(7) 2 553 ) 


100 g H2O dissolve 26 69 g I eS04 at 25° 
(Stortenbecker, Z phys Ch 1900, 34 
109) 
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Solubility of FeS 04 in H 2 O at t° 
100 g H 2 O dissolve g FeSOi 


t® 

G FeS04 

t° 

G FeS04 

0 00 

15 65 

■liM 


10 00 

20 51 



15 25 

23 86 

Biii« 

54 95 

20 13 

26 56 


55 59 

25 02 

29 60 

68 02 

52 31 

30 03 

32 93 

70 04 

56 08 

35 07 

36 87 

77 00 

45 90 

40 05 

40 20 

80 41 

43 58 

45 18 

44 32 

85 02 

40 46 

50 21 

48 60 

90 13 

37 27 


FeS 04 + 7 H 20 is stable from — 1 82° to 
+56 6°, FeS 04 + 4 H 20 from 56 6° to 64 4°, 
FeS 04 +H 20 above this pomt 

(Fraenckel, Z anorg 1907, 66 228 ) 

FeS 04 +Aq sat at 30° contains 24 9 g 
FeS 04 m 100 g of solution (Schreme- 
makers, Z phys Ch 1912, 71 110 ) 


Sp gr of peS 04 +Aq at 15° 
% = % FeS04+7H20 


% 

Sp gr 

% 

Sp gr 

% 

Sp gr 

1 

1 005 

15 

1 082 

28 

1 

161 

2 

1 011 

16 

1 088 

29 

1 

168 

3 

1 016 

17 

1 

094 

30 

1 

174 

4 

1 021 

18 

1 

100 

31 

1 

180 

5 

1 027 

19 

1 

106 

32 

1 

187 

6 

1 032 

20 

1 

112 

33 

1 

193 

7 

1 037 

21 

1 

118 

34 

1 

200 

8 

1 043 

22 

1 

125 

35 

1 

206 

9 

1 048 

23 

1 

131 

36 

1 

213 

10 

1 054 

24 

1 

137 

37 

1 

219 

11 

1 059 

25 

1 

143 

38 

1 

226 

12 

1 065 

26 

1 

149 

39 

1 

232 

13 

14 

1 071 

1 077 

27 

1 

155 

40 

1 

239 


(Gerlach, Z anal 8 287 ) 


Sp gr 16 6° of sat solution = 1 219 
(Greenish and Smith, Pharm J 1903, 71 881 ) 
Sat FeS 04 +Aq boils at 102 2° (Griffiths), 
and solution contains 64% FeS 04 Crust 
forms at 102 3°, highest temp observed, 
104 8° (Gerlach, Z anal 26 426 ) 


B -pt of FeS 04 +Aq containing pts reS 04 
to 100 pts H 2 O 


B pt 

Pts FeS04 

B pt 

Pts reS04 

100 5° 

17 7 

101 5 ° 

50 4 

101 0 

34 4 

101 6 

53 2 


(Gerlach, Z anal 26 433 ) 


100 g of the sat solution contain 22 84 g 
FeS 04 at 25° (Wirth, Z anorg 1913, 79 
364) 


Sol in hot HCl+Aq (Kane ) 

Somewhat sol m cone H 2 SO 4 (Bussy and 
Lecann ) 


Solubihty m H 2 S 04 +Aq at 25° 



100 g of the 


H2S04-{-Aq 

Normality 

solution 
contain 
g FeS04 

Sohd phase 

0 

22 84 



2 25 

6 685 

19 03 

13 40 


1 FeS04+7H20 

10 2 

10 30 



12 46 

7 26 



15 15 

4 015 


r FeS04+H20 

19 84 

0 1522 




(Wirth, Z anorg 1913, 79 364 ) 


More sol in water contaming NO than m 
pure H 2 O (Gay, Bull Soc (2) 44 175 ) 
Completely pptd from FeS 04 +Aq by 
glacial HC2H3O2 (Persoz ) 

Solubility m (NH 4 ) 2 S 04 +Aq See under 
(NH4)2S04 


Solubihty in Li 2 S 04 +Aq at 30° 


Composition of 
the solution 

Solid phase 

by wt 
FeS 04 

by wt 
L12SO4 

24 87 

0 

FeS04^7H2C 

22 45 

4 00 

21 15 

5 58 

(( 

18 79 

11 16 

(C 

16 51 

15 81 

It 

16 18 

16 52 

FeS04, 7 H 2 O+T 12 SO 4 , n 0 

16 04 

16 49 

15 39 

16 80 

1 12 SO 4 , H 0 

12 68 

18 31 


5 32 

22 15 

(C 

3 74 

23 15 

(( 

0 

25 1 

(t 


(Schrememakers, Z phys Ch 1910,71 110) 


Solubility of IeS 04 , HiO+Na SO^ lOlI (> 4 , 
in 100 g H 0 it t° 


t 

Grams 1 eS ()4 

C rains N uSOi 

0 

18 0() 

() 1 ^ 

15 5 

25 05 

15 97 


(Koppel, Z phys Ch lOO'!), 62 405 ) 
Sec aha under I'eNa 2 (S 04)2 


Insol m liqmd NH 3 (Franklin, Am Ch 
J 1898, 20 828 ) 

Insol m hquid CO 2 (Buchner, Z phys 
Ch 1906, 64 674 ) 

100 pts sat solution of FeS 04 in 40% 
alcohol contains 0 3% FeS 04 (Schiff ) 
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Insol m alcohol of 0 905 sp gr or less 
(Anthon, J pr 14 125 ) 

Alcohol and H2SO4 precipitate FeSO^ from 
FeS04+Aq, also dacial acetic acid 
Anhydrous FeS04 is insol m acetone 
(Krug and M^Elroy, 1893 ) 

Insol m acetone (Fidmann, C C 1899, 

11 1014) 

100 g sat solution m gycol contam 6 0 
g FeS04 at ord temp (de Conmck ) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

Iron (ferrous) sulphate, acid, 2FeO, SSOs, 
2H2O 

This salt exists in contact with solutions 
containmg SO3+I 637 H2O to about BOs+ 
2 186 H2O (Kennck, J phys Chem 1908, 

12 704 ) 

FeO, 2SO3+H2O This compd exists with 
solutions containmg SOa+1 342 H2O to 
(about) SO3+I 595 H2O (Kennck ) 

FeO, 4S()8+3H20 This compd is stable 
with solutions contaming from SO3+1 122 
H2O to (about) SO3+I 342 H2O Rapidlv 
sol m H2O with ppt of FeS04+H20 (Ken- 
nck ) 

Mm Melantente 

Iron (ferric) sulphate, basic, 10Fe2O8, SOsH- 
H2O 

(Athanasesco, C R 103 27 ) 

6Fe208, SO3"f"10H2O Insol m H2O SI 
sol m warm HCl+Aq (Scheerer, Pogg 46 
188) 

4Fe208, SO3+IIH2O (Anthon, Repert 
81 237 ) 

3Pe203, SO3+4H2O Insol in H2O 
Rather easily sol, m acids (Scheerer, Pogg 
44 453, Mei^ter, B 8 771 ) 

2Fe203, ‘"03-f6H20 \^en pptd from 
cold solutions, is sol in Fe2(S04)3+Aq, but 
insol therem when pptd from hot solutions 
(Maus ) 

Only basic sulphate which is a true chem- 
ical compound (Pickering, Chem Soc 37 
807) 

Mm Glockente Insol in H2O Sol in 
cone H2SO4 

+7H2O (Meister ) 

-f 8H2O (Muhlhausei ) 

4-15H20 Mm Fissophamte 
FeaOa, S03 = (Fe0)2S04+3H20 Insol m 
H2O (Soubeiran, A ch 44 329 ) 

3Fe203, 4SO3+9H2O (Athanasesco ) 
2Fe203, 3SO3+8H2O Insol m H2O 
(Wittstem ) 

+I8H2O Min Fibrojernie SI sol in 
cold, more easily m hot H2O 

Fe203, 2S034’10H20 Mm Stypticite 
-I-I5H2O Sol m H2O, decomp by heat 
or evaporation (Muck, J pr 99 103 ) 
2Fe203, 5SO8+I3H2O Mm Copiapite 
Fe4S602+18H20=2Fe208, SSOa-rlSHaO 
a^Copmpit This salt is m eqmhbnum at 25° 


with solutions m which the molecular ratio 
Fe208 SOs lies between 1 2 889 and 
1 2 614 (Wirth, Z anorg 1914, 87 37 ) 
(0H)Fe8(S04)44*13H20 ^Copiapit This 
salt IS m equilibnum at 25° with solutions 
m which the molecular ratio Fe203 SOi lies 
between 1 3 472 and 1 2 889 (Wirtb, Z 
anorg 1914,87 37) 

Accordmg to Pickenng (Chem Soc 37 
807), all basic feme sulphates are mixtures 
exceptmg 2Pe208, SOs 

Iron (feme) sulphate, Fe2 (804)3 
Anhydrous Slowly deliquescent Nearly 
insol m H2O, and HCl+Aq Insol in cone 
H2SO4 Very rapidly sol m FeS04+Aq, even 
when very chi (Barreswil, C R 20 1366 ) 
Sp gr of Fe2(S04)8+Aq Accordmg to F 
ssPVanz at 17 5° (J pr (2) 6 280), G = Ger- 
lach at 15° (Z anal 28 494), H —Hager at 
18° (Z anal 27 280) 

5 10 15 20 % Fea (804)3, 

F 1 0426 1 0854 1 1324 1 1826 
G 1 096 1 205 

H 1046 1097 1 151 1208 

25 30 35 40 % Fe2(S04)3, 

F 12426 1 3090 1 3782 1 4506 
G 1 331 1 478 

H 1271 1337 1411 1490 

45 50 55 60 % Fe2(S04)s 

F 15298 1 6148 1 7050 1 8006 
G 1650 


Solubility in H2S04+Aq at 25° 


H 2 SO 4 H-Aq 

100 g of the solution 

Normality 

contain g fe (&04)3 

2 25 

25 02 

6 685 

14 58 

19 S4 

0 05 


(Wirth, Z anorg 1913, 79 364 ) 


Solubility m A1 fS04){+^q it 25° 


100 g of the aolution contain 


G Al2(&04)3 

c roCSOOa 


44 07 

2 312 

12 11 

5 200 

SI 

b ()2b 

T) S2 

8 819 

U 02 

10 Oi 

12 42 

no 211 

51 90 1 

10 70) 

51 91 } 


*Solution sat with nsj tft to both silts 
(Wirth and Bakke, Z anorg 1914, 87 48 ) 
See also under AL(b04) 1 


Insol m liquid NH3 (Gore, Am Ch J 
1898, 20 828 ) 
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Complete^ pptd from Pe 2 (S 04 ) 8 +Aq by 
HC 2 H 8 O 2 Sol to large extent m alcobol 
Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314 ) 

Insol m acetone 

+aJa[20 Very dehquescent, and sol m 
H 2 O Cone Fe 2 (S 04 )s+Aq may be boiled 
without decomp , but dil solutions are de- 
comp on heatmg A solution contammg 1 
pt salt to 100 pts H 2 O becomes turbid at 
76°, 1 pt to 200 pts , at 56°, 1 pt to 400 pts , 
at 47°, 1 pt to 800 pts , at 40°, 1 pt to 1000 
pts , at 38°, 1 pt to 10,000 pts , at 14° 
(Scheerer ) 

-f9H20 Mm Coqmmbite 
8143 pts are sol m 18 57 pts H 2 O 
(Wirth, Z anorg 1914, 87 23 ) 

This salt IS stable at 25° only m contact 
with solutions m which the molecular ratio 
Fe20s SOs hes between 1 3 472 and 1 
6 699 (Wirth, Z anorg 1914, 87 35 ) 
-flOH20 Slowly sol mH20 (Oudemans, 
R t c 3 331) 

Iron (ferrofemc) sulphate, 6 FeS 04 , 
Fe2(SO4)8+60H2O 

Sol mall proportions in H 2 O (PoumarMe, 
C R 18 854) 

3 FeS 04 , 2 Fe 2 (S 04 ) 3 + 12 H 20 Decomp by 
H 2 O Easily sol m dil HCl+Aq Insol m 
alcohol (Abic^ 1842 ) 

FeS 04 , Fe 2 (SC) 4 ) 8 + 12 H 20 Mm Voltmte 
Dififtcultiy sol m H 2 O 
FeO, Fe 20 s, 6S0s4-15H20 Dehquescent 
(Lefort, J Pharm (4) 10 87 ) 


Iron (ferrous) p 2 /^osulphate, FeS 207 
Dehquescent Decomp by H 2 O (Bolas, 
Chem Soc ( 2 ) 12 212 ) 

Iron (feme) hydrogen sulphate, Fe 2 (S 04 ) 3 , 
H2SO4+8H2O 

This salt IS m equihbrium at 25° only with 
solutions where the molecular ratio Fe 203 
SO3 IS moie acid than 1 6 699 (Wirth and 
Bakke, Z anorg 1914, 87 34) 

Sat solution of Fe 2 (S 04 ) 3 , H 2 S 04 -f- 8 H 20 
m abs alcohol at 25° contams 8 g 162084 - 
17 18 g SOs per 100 g sat solution irth 
and Bakke ) 

Decomp by H 2 O (Recoura, C R 1903, 
137 118) 

In contact with solutions containing 25% 
to 28 %S 03 at 25°, the stable solid is Fe 208 , 
SSOs 4 - IOH 2 O In contact with solutions con- 
tammg more than 28%, the stable solid is 
Fe 203 , 4803 + IOH 2 O (Cameron and Robin 
son, J phys Chem 1907, 11 650 ) 

Iron (ferrofemc) hydrogen sulphate, 
Fe2(S04)3, FeS04, 2 H 2 SO 4 
Insol m H2O, but slowly decomp thereby 
Sol m H2SO4 (fitard, C R 87 602 ) 


Iron {'ferrous) hydrazme sulphate, FeH 2 (S 04 ) 2 > 
2 N 2 H 4 

1 pt IS sol ii]?325 pts H 2 O at 12 ° (Curtius, 
J pr 1894, (2) 60 331 ) 

Iron (ferrous) magnesium sulphate, FeS 04 , 
MgS04-l-4H20 
SolmHaO (Schiff) 

Iron (feme) magnesium sulphate, Fe 2 (S 04 ) 8 , 
MgS04-fi4H20 
(Bastick ) 

Iron (ferrous) magnesium potassium sulphate, 
^ 2 K 2 SO 4 , FeS 04 , MgS 64 + 12 H 20 
Sol m^HsO (Vohl, A 94 57 ) 

Iron (feme) manganous hydrogen sulphate, 
Fe 2 (S 04 ) 8 , 2 MnS 04 , H 2 SO 4 
Insol m cold H 2 O (fitard ) 

Fe 2 (S 04 ) 3 , 2 MnS 04 , 3 H 2 SO 4 Sol m H 2 O 
(£tard, C R 86 1399 ) 

Iron (feme) manganic sulphate, Fe 2 (S 04 ) 8 , 
Mn2(S04)3 

Insol m cold H 2 O, decomp by hot H 2 O 
and HCl -f Aq (fitard ) 

Iron (ferrous) manganous potassium sulphate, 
FeS04, MnS04, 2 K 2 SO 4 + 12 H 2 O 
SoPmHaO (Vohl, A 94 57) 

Iron (ferrous) mckel sulphate, 2 FeS 04 , 
2 N 1 SO 4 , H 2 SO 4 
(Etard, C R 87 602 ) 

Iron (feme) mckel sulphate, Fe 2 (S 04 ) 8 , N 1 SO 4 , 
2 H 2 SO 4 

Insol m H 2 O, but gradually decomp 
thereby (fitard, C R 87 602 ) 

Iron (ferrous) mckel potassium sulphate, 
FeS 04 , N 1 SO 4 , 2 K 2 S 04 -}- 12 H 20 
Sol m H 2 O (Vohl, A 94 57 ) 

Iron (ferrous) potassium sulphate, FeS 04 , 
JK 2 SO 4 

+ 2 H 2 O (Mangnac, Ann Mm (5) 9 19 ) 


Solubility in H 2 O at t° 


t 

% FeKaCSO^) 

t 

% leK2(S()4) 

0 5 

22 79 

80 

42 34 

17 2 

31 98 

90 

42 73 

40 1 

60 

40 86 

42 63 

95 

41 01 


(Ktister and Thiel, Z anorg 1899, 21 116 ) 
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4-4H2O 

Solubility m H2O at t° 


t° 

%FeK2(S04)2 

t® 

% FeK2(S04) 

0 5 

22 94 

80 

40 46 

17 2 

26 79 

90 

43 82 

40 1 

60 

32 41 

35 68 

95 

44 11 


G=Gerlach, at 15° fZ anal 88 496), F= 
Franz, at 175° (J pr (2) 6 288), contaiiunfe 
5 10 15% KsFe2(S04)i+24HA 

F 10268 1 0466 1 0672 
G 1 025 1 0507 1 0773 

20 25 30% K2Fej(S04)4+24B:!0, 

F 1 0894 1 1136 1 1422 
G 1 1050 1 1340 1 1645 


(Kuster and Thiel ) 


+6H2O 100 pts H2O dissolve at t® 

0® 10® 14 5® 16® 26® 

19 6 24 5 2S 1 30 9 36 5 pts anhydrous salt, 

36® 40® 55® 65® 70® 

41 45 56 59 3 64 2 pts anhydrous salt 

(Tobler, A 96 193 ) 


35 % K2Fe2(S04)4+24H20 
G 1 1967 


Melts in crystal H2O at 28® (Locke, Am 
Ch J 1901, 26 183 ) „ ^ ^ . 

Fe2(S04)^ 3K2SO4 Insol m mO, but 
slowly decomp thereby (Etard, C R 84 
1089) 


Solubility in H2O at t® 


t® 

% FeK2(S04)2 

t® 

%FeK2(S04)a ^ 

0 5 

18 36 

60 

42 93 

17 2 

25 16 

80 

45 29 

40 1 

36 72 




rKuster and Thiel ) 


Iron 


(feme) potassitim sulphate, basic, 
4Fe208, K 2 O, 7S08 -f 9 H 2 O = 4f Fe208, 
2H2O, SO3), K2SO4+7H2O 
Insol in boiling H2O SI sol inHCl+Ac^u 
more readily in aqua regia (Rammelsberg } 
3Fe208, K20, 4SO8+6H2O =K(Fe0)8(S04)2 
-I-3H2O Min Jarosite 
FeaOa, H2O, 2SO3, 2K2SO4+5H2O Sol in 
6 pts cold H2O Solution soon decomposes 
(Maus, Pogg 11 78 ) 

Sol in 12 5 pts H2O at 10° (Anthon, Re- 
pert 76 361 ) 

Formula is given as 3 Fe 20 a, 5K20, 12S03-f 
I8H2O by Marignac 

3Fe208, 6SO3, 2K2SO4+22H2O Sol whei 
moist in H2O Solution soon decomposes 
Insol in alcohol (Soubeiran, A ch 44 329 ) 
3Fe203, 7SO3, 5K2SO4+I2H2O, and 

-f I7H2O (Scheerer, Pogg 87 81 ) 

2Fe203, 5SOs, 3K2b04-f9H20 (S ) 

3Fe203, 8S08, 4K2SO4+2OH2O and 24H2O 

(S) 


Iron (feme) potassium sulphate sulphite 
See Sulphite sulphate, feme potassium 

on (ferrous) potassium zme sulphate, FeS 
2K2SO4, ZnS04+12H20 
Sol mHaO 


□n 

Rb 2 S 04 -f“6H20 

Sol m H2O (Tutton, Chem Soc 63 337 ) 
1 1 H2O dissolves 242 g anhydrous salt 
at 25® (Locke, Am Ch J 1902, 27 459 ) 

Iron (feme) rubidium sulphate, Rb2Fe2 
(S04)2+24H20 

Solubility in H2O 




Gram mols 

Temp 

G per litre 

of anhydrous 
salt per litre 

25 

97 4 

0 294 

30 

202 4 

0 617 

i 35 

Basic salt formed 



(Locke, Am Ch J 1901, 26 180 ) 

Iron (ferrous) sodium sulphate, FeS04, 
Na2S04~f'4H20 

Sol in H2O (Marignac, Ann Mm (5) 9 
25) 


Iron (feme) potassium sulphate, K2SO4, 

21^62(804)3 

Insol in H2O, but is gradually decomp 
thereby (Grimm and Ramdohr, A 98 127 ) 
+2H2O Nearly insol inH20 (Wemland, 
Z anorg 1913, 84 364 ) 

JEC2Fe2(S04)4“{~24H20 Itoti alum 
Sol m 5 pts H2O at 12 5° (Anthon ) 
Aqueous solution is decomp by heatmg 
Insol m alcohol 

Sp gr of aqueous solution According to 


Solubility of FeNa2(804)2+4H20 in 100 g 
H2O at t® 


t 

Grams FeS04 

Grams Na2S04 

21 8 

24 34 

22 51 

24 92 

23 62 

22 04 

34 95 

23 91 ' 

21 83 

40 

24 01 

22 62 


(Koppel, Z phys Ch 1905, 62 406 ) 
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Solubihty of 

FeNaafSO,)! 4HjO+FeSO< 


7H2O in 100 g H2O at t° 


t® 

grams 

reS04 

grams 

Na2S04 

t® 

grams 

leS04 

grams 

Na2S04 

18 8 

26 63 

20 28 

31° 

33 99 

14 41 

23 

28 82 

18 40 

35° 

35 66 

13 85 

27 

30 95 

16 68 

40° 

39 98 

11 92 



(Koppel ) 



Solubility of 

FeNaj(S04)i! 4H2O +NajS04 


IOH2O m 100 g H2O at t° 



grams 

teS04 

grams 

Na2S04 

t® 

grama 

FeS04 

grams 

Isa2S04 

18 8 

27 23 

22 16 

28° 

11 28 

35 94 

23 

20 31 

26 48 

31 ® 

6 95 

44 75 



(Koppel ) 



Solubility of 

FeNa2 (864)2 

4H2O -|-Na2S04 

(anhydrous) m 100 g H2O at t° 


grams FeS04 

grams Na2S04 

35 

6 16 

46 58 

40 

6 27 

46 99 


(Koppel ) 

See also under FeS04 


Iron (feme) sodium sulphate, basic, 2Na20, 
Fe203, 4S03-h7H20 

Only si sol m H2O with deoomp (Skrabal, 
Z anorg 1904, 38 319 ) 

+8H2O Mm Urusite Insol m H2O, 
easily sol in HCl+Aq 
3Na20, Fe208, 6S08-1-6H20 Sol m H2O 
with decomp (Skrabal ) 

4Fe203, Na20, 5S03-1-9H20 
Insol m H2O, difficultly sol m HCl-f Aq 
(Scheerer, Pogg 46 190 ) 

Iron (feme) sodium sulphate, [Fe(S04)8]Na3 
+3H2O 

Ppt Nearly msol in H2O (Wemland, Z 
anorg 1913, 84 365 ) 

Iron (ferrous) thallium sulphate, FeS04, 
TI2SO4+6H2O 

Easily decomp by solution m H2O (Willm, 
A ch (4) 6 66 ) 

Iron (feme) thallium sulphate, Tl2Fe2(S04)4 
+24H2O 

Not efflorescent Very easily sol m H^O 
361 5 g anhydrous, or 646 g hydrated 
salt are sol m 1 1 H2O at 25® or 0 799 mol 
of the anhydrous salt is sol mil H2O at 25® 
Melts m crystal H2O at 37° (Locke, Am 
Ch J 1901, 26 175 ) 

Iron (ferrous) zme sulphate, FeS04, ZuSCsd- 
I4H2O 

2FeS04, 2ZnS04, H2SO4 (fitard, C R 87 
602) 

Iron (feme) zme sulphate, Fe2(S04)s, ZnS04 
“I-24H20 
(Bastick ) 


Iron (ferrous) sulphate mtric oxide, FeS04, 
NO 

The solubihty of NO m FeS04+Aq is 
diminished by the presence of H2SO4, HCl, 
phosphoric acid and by the presence of cer- 
tain salts (Manchot, A 1910, 372 157 ) 
Fe(NO)S04 FeS04+13H20 Decomp in 
the air Sol in water (Manchot ) 

Lanthanum sulphate, basic, 2La208, 3803+ 
3H2O 

Precipitate (Frerichs and Smith ) 
Formula is 3La203, S08+a;H20 (Cleve, 
B 11 910) 

Lanthanum sulphate, La2(S04)s 
Anhydrous Much less sol m warm than 
m coldf H2O 1 pt IS sol m less than 6 pts 
H2O, if added m small portions thereto at 
2-3°, and the temperature not allowed to rise 
to 13°, but if heated to 30°, La2(S04)3-f“9H20 
separates out until the solution is sohd 
(Mosander ) 

100 pts H2O dissolve 2 208 pts La2(S04)g 
at 16 5°, 2 130 pts at 18°, 1 641 pts at 34° 
See also under +9H2O 
The solubility of La2 (804)3 m H2O is dim- 
imshed by the presence of (NH4)2S04, K2SO4 
or Na2S04 (Barre, C R 1910, 161 871 ) 


Solubility in (NH4)2S044-Aq at 18° 


Pts per 100 pts 
H 2 O 

Solid phast 

d 

S 

W 

d 

S 

i 

0 00 

2 130 

LajfS04)s+9H20 

4 on 

0 393 

La2(S04)3. (NH4)sS04+2H20 

8 727 

0 279 

(( 

18 241 

0 253 

it 

27 887 

0 47b 

it 

36 112 

0 277 

it 

47 486 

0 137 

2Laj(S04)3, 5(NH4)4fS04 

53 823 

0 067 

La2(S04)3, 6(NH4)2t504 

65 286 

0 0117 

ii 

73 782 

0 0033 

<( 


(Barre ) 


Solubility in K 2 S 04 +Aq it Ih 5® 


Pts per 100 pts 
HaO 

Solid plias( 

K2S04 

La2(S()i)4 

0 00 

2 198 

La2(S04)3+9H,0 

0 247 

0 727 

La2(S04)3, K 2 SO 4 + 2 H 2 O 

0 496 

0 269 

it 

0 846 

0 185 

it 

1 029 

0 054 

La2(S04)3, 5 K 2 SO 4 

1 516 

0 022 

it 


(Barre ) 
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Solubility in Na2S04+Aq at 18° 


Pts per 100 pts 
H2O 

Solid phase 

Na2S04 

La2(S04)3 

0 00 

0 395 

0 689 

0 774 

1 136 

2 480 

3 802 

5 548 

2 130 

0 997 

0 353 

0 299 

0 129 

0 044 

0 019 

0 016 

La2(S04) 8 “1“9H20 
La2(S04)8^ Na2S04 

tt 

(t 

tc 

tt 

tc 


(Barre ) 


La2(S04)8, 4K2SO4 As above (Cleve ) 
2La2(S04)8, 9K2SO4 As above (Cleve ) 

Lanthaiitmi rubidium sulphate, 

La2(S04)8, Rb2S04 

(BaskerviUe, J Am Chem Soc 1904, 26 
67} 

4-2H2O (BaskerviUe ) 

3La2(S04)3, 2Ilb2S04 (BaskerviUe ) 


Lanthanum sodium sulphate, La2(S04}s> 
Na2S04’f'2H20 

SI sol in H2O (Cleve) (Barre, C R 
1910, 161 872 ) 


Insol m liquid NHs (Gore, Am Ch J 
1898, 20 830) 

Insol m acetone (Naumann, B 1904. 
37 4329 ) 

+9H2O Sol m 42 5 pts H2O, calculated 
as anhydrous salt, at 23®, and 115 pts H2O 
at 100° (Mosander) 

Solubility in H2O 


100 pts H2O dissolve pts La2 (864)3 at t° 


t® 

Pts Lii2(S04)a 

0 

3 02 

14 

2 60 

30 

1 90 

50 

1 49 

75 

0 94 

100 

0 68 


(Muthmann and Rohg, B 1898,31 1723) 


Solubility in H 2 S 04 +Aq at 25° 


Normality 

HaS04 

In 100 g of the 
liquid are dissolved 

SoUd phase 

g oxide 

g sulphate 

0 

1 43 

2 483 

La2(S04)3+9H20 

0 505 

1 69 

2 934 

1 it 

1 10 

1 796 

3 118 

ct 

2 16 

1 818 

3 156 

e 

3 39 

1 42 

2 465 

( 

4 321 

1 11 

1 927 

tt 

6 685 

0 5309 

0 9217 


9 68 

0 2059 

0 4617 

{ 

12 60 

0 21 i6 

0 3709 

ll 

15 15 

0 177 

0 1073 

il 


(Wirth, / anorg 1912, 76 189 ) 


Lanthanum hydrogen sulphate, La(S04H)3 
(Brauner, Z anorg 1904, 38 330 ) 

Lanthanum potassium sulphate, La2(S04)8, 
IC2SO4 -}-2H20 

La2(S04)8, 5K2SO4 (Barre, C R 1910, 
161 872) 

La2 (804)3, 3K2SO4 SI sol in H2O Insol 
in sat K2S04+Aq (Cleve ) 


Lead sulphate, basic, 2PbO, SO3 

Not completely msol m H2O Decomp by 
acids, even dil HC2Hs02+Aq, with forma- 
tion of PbS04 (Barfoed, 1869 ) 

0 050 millimole calc as Pb is sol m 1 1 
H 2 O at 18° (Pleissner, C C 1907, II 
1056) 

5PbO, SSOs (Frankland, Proc Roy Soc 
46 364) 

PbaOi, 2SO3 (Frankland ) 

3PbO, PbS04+H20 Ppt (Stromholm, Z 
anorg 1904, 38, 442 ) 

Pb4(S04)(0H)2 0 106 millimole calc as 

Pb IS sol m 1 liter H2O at 18° (Pleissner, 
C C 1907 II, 1056) 

Lead sulphate, PbS 04 

Sol in 22,816 pts H2O at 11° (Fresenius, 
A 69 125) 

Sol in 31,569 pts H2O at 15° (Rodwell, 
C N 11 50) 

Sol m 13,000 pts H2O (Kremers, Pogg 
86 247) 

Calculated from electrical conductivity of 
PbS04-i-Aq, 1 1 H2O dissolves 46 mg PbS04 
at 18° (Kohlrausch and Rose, Z phys Ch 
12 241 ) 

4 23 X 10 2 gr are dissolved in 1 liter of sat 
solution at 20°, 4 41 X 10 2 at 25° (Bottger, 
Z phys Ch 1903, 46 604 ) 

1 1 H2O dissolves 41 mg PbS04 at 18° 

(Kohlrausch, Z phys Ch 1904, 60 

356) 

0 126 millimole Pb is sol in 1 liter H2O at 
18° (Pleissner C C 1907, II 1056 ) 

40 mg are dissolved in 1 1 of sat solution 
at 18° (Kohlrausch, Z phys Ch 1908, 64 
168) 

0 0824 g PbS04 IS sol in 1000 cc 

at 18° and also at 100° Ihe fact that PbS04 
dissolves in H2O is ascribed to hydrolvsis, and 
in j^upport of this it is shown that the solubil- 
ity of hydrated oxide of lead, PbO, H2O, m 
dll H2b04 is the same as the solubility of 
PbS 04 m H2O (Sehnal, C R 1909, 148 
1395 ) 

1 1 HaO dissolves 26 mg at 18°, 30 mg 
at 25°, 38 mg at 37° (Beck and Stegmuller, 
Arb K Gesund Amt 1910, 34 447 ) 
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Solubility in H 2 O at t® 
(MiUimols per 1 ) 


t® 

PbS04 

18 

0 126 

25 

0 144 

37 

0 183 


(Beck and StegmuUer, Arb K Gesund 
Amt 1910, 34 446 ) 


Sol m hot cone HCl+Aq (Fresemus) 


Solubility of PbS 04 in HCl+Aq 


Sp gr of 

HCl +Aq 

% HCl m 
HCl+Aq 

Pts HCl+Aq 
for 1 pt PbS04 

1 0519 

10 602 

681 89 

1 0800 

16 310 

281 73 

1 1070 

22 010 

105 65 

1 1359 

27 525 

47 30 

1 1570 

31 602 

35 03 


(Podwell, Chem Soc 16 59 ) 


Solubility of PbS 04 m HCl+Aq at t° 
(MiUimols per 1 ) 


t® 

0 IN 

0 2N 

0 3N 

0 4N 

18 

0 126 

1 72 

2 67 

3 63 

25 

0 144 

2 07 

3 14 

4 29 

37 

0 183 

2 63 

4 06 

5 43 


(Beck and StegmuUer, Arb K Gesimd Amt 
1910, 34 446 ) 


Above measurements in HCl+Aq show 
solubility directly proportional to the hydro- 
gen 10 ns (Beck and StegmuUer ) 

Sol in HNOs+Aq, and more sol in hot or 
cone than m cold or dll HNOa+Aq 
Sol m 172 pts HNOs+Aq of 1 144 sp gr 
at 12 5^ (Bischof ) 

Pptd from HNO3 solution by dil H2SO4+ 
Aq and not by H 2 O (Bischof, 1827 ) 


Solubility of PbS 04 in HNOa+Aq 


Sp gr of 
HNOs+Aq 

% HNOs in 
HNOs+Aq 

Pts HNOs+Aq 
for 1 pt Pb&Oi 

1 079 

11 55 

303 10 

1 123 

17 50 

173 75 

1 250 

34 00 

127 48 

1 420 

60 00 

10282 78 


(Rodwell, Chem Soc 16 59 ) 


Solubility in HNO 3 at 18° 
(MiUimols per 1 ) 


HNOs 

PbS04 

0 IN 

0 506 

0 2N 

0 844 

0 3N 

1 13 

0 4N 

1 44 


(Beck and StegmuUer ) 


Sol m 36,504 pts dU H 2 S 04 +Aq (Fre- 
senius ) See also under solubihty m alcohol 
SI sol m cone H2SO4, from which it is 
partiaUy pptd by H 2 O or completely by 
alcohol (Fresemus ) 

100 pts cone H2SO4 dissolve 6 pts PbS 04 
(Schultz, Pogg 133 137 ) 

Cone H 2 SO 4 dissolves 0 005 pt PbS 04 
(Ure) 

100 pts H2SO4 dissolve 0 13 pt PbS 04 , and 
100 pts fummg H2SO4 dissolve 4 19 pts 
(Struve, Z anal 9 31 ) 

More sol in commercial H 2 SO 4 than in the 
more cone acid (Hayes ) 

100 pts H 2 S 04 +Aq of 1 841 sp gr dissolve 
0 039 pts PbS 04 , of 1 793 sp gr dissolve 
0 oil pt PbS 04 , of 1 540 sp gr dissolve 
0 003 pt PbS04 

Presence of SO2 does not mcrease the solu- 
bihty, HNO3 mcreases the solubility some- 
what, % e , 100 pts H 2 S 04 +Aq of 1 841 sp 
gr with 5 pts HNOs of 1 352 sp gr dissolve 
0 044 pt PbS 04 , 100 pts H2SO4 of 1 749 sp 
gr with 5 pts HNO3 of 1 352 sp gr dissolve 
0 014 pt PbS04, 100 pts H2SO4 of 1 512 sp 
gr with 5 pts HNO3 of 1 352 sp gr dissolve 
only a trace 

Nitrous oxides do not mcrease the action 
(Kolb, Dmgl 209 268 ) 


Solubihty m dil H 2 S 04 +Aq at 18° 
(G per 1 ) 


H 2 SO 4 j 

PbS04 

H 2 SO 4 

Pb&04 

0 

0 0382 

0 0245 

0 0194 

0 0049 

0 0333 

0 0490 

0 0130 

0 0098 

0 0306 

0 4904 

0 0052 


(Pleissner, Arb K Gesund Amt 1907, 26 
384) 


A trace of H 2 SO 4 has a considerable effect 
m reducing the solubility of PbS 04 in H 2 O 
(Sehnal, C R 1909, 148 1395 ) 


Solubility in dil H 2 S 04 +Aq at 20° 
(G per 1 ) 


H 2 SO 4 

PbS04 

H 2 SO 4 

Pb&04 

0 

0 082 

0 0980 

0 013 

0 0098 

0 051 

0 4900 

0 006 

0 0196 

0 025 

0 9800 

0 


(Sehnal ) 


Pptd from solution in H2SO4 by HCl 
(Bolley, A 91 113) 

Not more msol in dil HC 2 H 302 +Aq than 
in H 2 O (Bischof ) 

Solubility in other acids is prevented by 
great excess of H 2 SO 4 (Wackenroder ) 

Sol in warm NH 40 H+Aq, separating on 
cooling Completely sol in warm KOH or 
NaOH+Aq 
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Decomp by boiling with K 2 CO 3 , Na 2 C 03 , 
and (NH 4 ) 2 C 03 +Aq 

Sol in NH 4 salts +Aq, but repptd by 
H 2 S 04 +Aq (Fresemus, A 69 125 ) 

The best solvents of tne NH 4 salts are the 
nitrate, citrate, and tartrate, the two latter 
should be strongly alkaline with NH 40 H+Aq 
(Wackenroder ) 

Sol in ]SrH 4 CH-Aq at 12 5-25° 

SI decomp by NaCl+Aq (Bley ) 

1 1 sat NaCl+Aq dissolves 0 66 g PbS 04 
(Becquerel ) 

Sol m 100 pts cold cone NaCl+Aq, and 
PbCL IS deposited after a few hours (Field ) 


Solubility of PbS 04 m NaCl+Aq at 18° 
(Millimols per 1 ) 


NaCl 

PbS04 

0 IN 1 

0 546 

0 2N 

0 904 

0 3N 

1 28 

0 4N 

1 68 


(Beck and btegmuller Arb K Gesund Amt 
1910, 34 446 ) 


Sol in Fe 2 Cl 6 +Aq (Fresemus, Z anal 
19 419) 

Sol in Na 2 S 203 4-Aq (Lowe ) 

Sol in (NH 4 ) 2 S 04 4-Aq (Rose ) 


Solubility of PbSQ4+PbSQ4, K2SO4 m H 2 O 



K 2 SO 4 



„ in 100 
cc of 
solution 

Mol in 
100 f( of 
solution 

feolid phase 

0 

22 

0 195 
0 ^9b 

0 0112 

0 0227 

K,S(),, PbS04+PbSOi 

It 


(Broiisted, / pdys Ch 1911,77 31b) 


Sol in 47 pts NH 4 C IW -t-Aq) 1 0^6 sp 
gr ),and9b0 pts NH 4 N()^+Aq (1 2b9 sp gr), 
from the bolutioii in NlLCilliOi it is ])ptd by 
H 2 b 04 01 K 2 S() 4 , fioni solution in INII 4 NO 3 
by K 2^04 but not bv II SO 4 (IWhof ) 

Sol in u( t itcs ol Nir4, N i, K, C i, Al, ind 
Mg (Men ( r ) 


boluiiihty in NIE4C ILGi+Aq F\((ss of 
ld)S()4 w IS boikd with solution of 
N‘ir4C IIiO +^(| of viiMiig (om 


Cj 

NH 4 C IIjO 
in 100 ( ( 

^ I l)S()i 

(ont mud lu > fc solution 

Hot 1 

( ()ol( d 

C ooli d 21 hrs 

28 

0 15b 



10 

0 418 


0 224 

12 

0 494 

0 451 

0 242 

35 

0 5H 

0 452 


17 

0 529 


0 218 

40 

0 519 


0 263 

45 

0 555 

0 488 



(Dunmngton and Long, Am Ch J 1899, 22 
218) 


Solubihty m ammomum acetate +Aq at 25° 


NH 4 C 2 H 3 OS 
Milhmol per 1 

Solubility of PbS04 

Milhmola per 1 | 

g per 1 



0 041 

103 5 


0 636 


4 55 

1 38 

414 1 


3 06 


(Noyes and Whitcomb, J Am Chem Soc 
1905, 27 756 ) 


Solubihty in KC2H802+Aq at 25° 
Sohd phase, PbS 04 +PbK 2 (S 04)2 


Composition of the solutions 


KC2^302 

Pb(C2%302)2 

KC2l[302 

Pb(C^302)2 

4 33 

2 54 

26 58 

9 83 

9 03 

3 55 

28 82 

11 40 

17 81 

22 07 j 

5 43 

5 95 

28 93 

19 41 


(Fox, Chem Soc 1909, 95 887 ) 


100 pts H 2 O containing a drop of HC 2 H 3 O 2 
and 2 05 pts NaC 2 H 302 dissolve 0 054 pt 
PbS 04 , containing 8 2 pts NaC 2 H 302 dis- 
solve 0 900 pt PbS 04 , containing 41 0 pts 
NaC 2 H 302 dissolve 11 200 pts PbSOi 
(Dibbits, Z anal 1874, 13 139 ) 

Solubility in NaC 2 H 302 +Aq at 25° 


Composition of the solutions 


% Na acetate 

% Pb acetate 

% Na &O 4 

%HO 

6 09 

0 78 

0 34 

92 19 

11 76 

2 73 

1 26 

84 25 

lb 90 

5 70 

2 49 

74 91 

19 92 

8 24 

^ bO 

bS 2^ 

21 51 

10 75 

4 bS 

63 10 

b 95 

1 

0 81 

0 ^5 

91 90 


ihc proportion of bub)hate in solution in 
eirh ( ISC (oiKsiiondcd with Hit. iinount of 
Pb picbuit, but w IS ( il( ul it( d to sodium 
sulphite, siiKc NiS()4 + H)HO eiyst from 
the solutions on cooling I he solid pb ise in 
the sc solutions w is Pbb04 

(ho\, Chem Soc 1909, 96 887 ) 

hoi m Mn(C H,() ) , Zn(C H,02)2, 
Ni(C H{02)2, mil Cii(C 2ILG ) but not in 
lIg(C 11^02)2 Ol AgC2lL02-i- Vei 
holubihty in K( HiO is not less than 

that in N iC HjO +Aq (Dibbits, Z anal 
13 137) 

Insol m Pb(C2Ha() )2+Aq (Smith ) 
hoi in bisic lead aectite +Aq, but not in 
neutril Pb(C2H202)2-bAq (htimmer, Z 
anal 23 G7 ) 

12 2 pts Ca(C2H302)2 in very dll solution 
dissolve I pt Pbh04 (htadel, Z inal 2 180 ) 
Sol in A1(C2H302)3+Aq (Lennsen ) 
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Very easily and abundantly sol in NH 4 
tartrate 4-Aq (Wohler^ A 34 235 ) 

Even when native, easily sol m NH 4 citrate 
+Aq (Smith ) 

Insol in alcohol (18%) and H 2 SO 4 when 
NH 4 acetate, K tartrate, or NH 4 succinate are 
present Insol m alcohol (18%) and H 2 SO 4 
or (NH 4 ) 2 S 04 when Na acetate, Na or NH 4 
oxalate are present Sol in NH 4 dtcitrate and 
K iCncitrate in presence of H 2 SO 4 , m NH 4 
succinate and NH 4 acetate in presence of 
(NH 4 ) 2 S 04 , and in NH 4 citrate m presence of 
H 2 SO 4 or (NH 4 ) 2 S 04 (Storer, C N 21 17 ) 
Alcohol (59%) alone, or with ethylsul- 
phuric acid or sugar, does not dissolve Pb by 
3 months action (Storer ) 

Insol m acetone (Naumann, B 1904, 
37 4329;, methyl acetate (Naumann, 

B 1909, 42 3790) , ethyl acetate (Naumann, 
B 1910, 43 314 ) 

Mm Anglesfite Sol in cold citric acid +Aq 
(Bolton, C N 37 14 ) 

Lead hydrogen sulphate, PbS04, H2SO4+H2O 
Decomp by H 2 O 

Lead 392/^"^sulphate, Pb S2O7 
Decomp by H 2 O (Schultz ) 

Lead potassium sulphate, PbS04, K2SO4 
When PbS 04 is added to potassium acetate 
+Aq at 25® a double salt^ PbK 2 ( 864)2 is 
formed This salt is insol in the solution 
which contams only potassium acetate and 
lead acetate (Fox, Chem Soc 1909, 96 
882) 

Decomp by H 2 O Stable only in solutions 
of K 2 SO 4 , contaming at least 0 56% K 2 SO 4 
at 7®, 0 62% at 17°, 1 09% at 50°, 1 37% at 
75°, 1 69% at 100® (Barre, C R 1909, 149 
294) 

Lead sulphate chlonde, PbS04, 2PbCl2+ 
H2O 

Insol in H 2 O or NaCl+Aq (Becquerel, 
C R 20 1523) 

Lead sulphate fiuonde, PbS 04 , 2PbF2 
Not decomp by H 2 SO 4 (Lonyet, C R 24 
434) 

Lithium sulphate, L 12 SO 4 
More sol in cold than in hot H 2 O 

100 pts H2O dissolve 34 6 pts L12SO4 at 18 ° (Witt 
stein ) 


100 pts H 2 O dissolve pts L 12 SO 4 at t® 


t° 

Pts 

L 12 S 04 

t° 

Pts 

L 12 S 04 

t° 

Pts 

L12S04 

0 

20 

35 34 
34 36 

45 

65 

32 38 
30 3 

100 

29 24 


(Kremers, Pogg 96 468 ) 


Sat Li2S04+Aq contams at 
—20® —16® —15® —12® 

18 4 22 5 22 6 24 4 % L 12 SO 4 

—4® +15® +90® 

25 7 25 3 23 9 % L 12 SO 4 

(fitard, A ch 1894, (7) 2 547 ) 


Sat solution boils at 105° (Kremers ) 

Sp gr of Li 2 S 04 +Aq at 19 5® containing 
65 74 12 5 15 3% L12SO4, 

1 05 1 06 1 098 1 118 

22 6 24 4 29 4 % Li2S04 

1 167 1 178 1 208 

(Kremers, Pogg 114 47 ) 


Sp gr of Li 2 S 04 +Aq at 15® containing 5% 
Li2S04 = 10430, 10% Li2S04 = 10877 
(Kohlrausch, W Ann 1879 1 ) 


Sp gr of Li 2 S 04 +Aq at 25° 


Concentration of 1 12 SO 4 
+ ^q 

Sp gr 

1 — ^normal 

1 0453 

Vs— “ 

1 0234 

Vr- “ 

1 0115 

v^- “ 

1 0057 


(Wagner, Z phys Ch 1890, 6 38 ) 


Sp gr of Li 2 S 04 +Aq 


g in 1000 g 
of solution 

Sp gr 16 /16° 

0 

1 000000 

2 9198 

1 002589 

16 0461 

1 014093 


(Dijken, Z phys Ch 1897, 24 109 ) 


Sp gr of Li 2 S 04 +Aq at 20° 


Normality of 
L 12 SO 4 H-Aq 

% L 12 SO 4 

bp gr 

2 60 

23 48 

1 2330 

1 96 

18 53 

1 1650 

1 708 

16 41 

1 1449 

1 320 

13 01 

1 1111 

0 747 

7 71 

1 0678 

(Forchheimer, 

Z phys Ch 

1900, 34 24 ) 


Insol in SO 3 (Weber, B 17 2497 ) 

10 ccm of sat L 12 SO 4 in absolute H 2 SO 4 
contain approx 2 719 g L 12 SO 4 (Bergius, 
Z phys Ch 1910, 72 355 ) 
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Solubility in H2S044'Aq at 30° 


Composition of the solution 

Solid phase 

Vio7 

% by wt 
L 12 SO 4 

5 05 

22 74 

L12SO4, H2O 

12 23 

20 45 

Cl 

15 37 

19 11 

It 

16 60 

19 10 

* 

32 70 

13 37 

( 

36 90 

11 90 

(( 

42 98 

10 57 

Cl 

48 00 

10 20 

it 

52 72 

11 44 

cc 

54 54 

12 92 

Cl 

55 08 

13 69 

Ll 2 S 04 

56 30 

13 87 

Cl 

61 46 

17 10 

IC 

61 82 

17 00 

c 

62 14 

17 97 

cc 

62 49 

18 89 

Ll2S04, H2SO4 

65 70 

16 55 

cc 

69 40 

13 75 

cc 

77 30 

11 31 

cc 

78 23 

11 64 

cc 

81 20 

13 28 

a 

81 70 

13 85 

cc 

82 30 

15 50 

cc 

83 43 

15 65 1 

cc 


rVan Dorp, Z phys Ch 1910, 73 289 ) 


Solution in H2SO4 contains 17 2% L12SO4 
at 30° (Van Dorp, Z phys Ch 1913, 86 
112 ) 


Solubility of Li2b04+Th(S04)2 m H2O 
at 25° 


Solid phase, Th (804)2 
G in 100 g H2O 


I 12S04 

Th(b04)2 

L 12 &O 4 

lh(fo04) 

0 0 

1 722 

11 13 

11 05 

2 57 

4 13 

13 18 

12 54 

4 93 

6 20 

16 12 

14 52 

6 98 

7 95 

20 49 

16 92 

9 23 

9 68 

16 92 

18 87 


(Barre, Bull Soc 1912, (4) 11 647 ) 


Easily sol (Kastner), si sol (Berzelius) in 
alcohol 


Solubility of Li2S04 m alcohol +Aq at 30° 
Sohd phase L12SO4, H2O 


G per 100 g sat solution 


C 2 H 5 OH 

L12S04 

CaHsOH 

L 12 SO 4 

0 

25 1 

47 28 

3 04 

11 75 

16 16 

58 59 

1 22 

21 19 

11 52 

69 39 

0 4 

29 40 

8 17 

80 74 

0 

33 31 

6 66 

94 11 

0 


(Schrememakers and van Dorp, Chem 
Weekbl 1906,3 557) 


Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann 
B 1904,37 3601), acetone (Eidmann, C C, 
1899 , II 1014, Naumann, B 1904, 37 4329 ) 
+H2O Very si efflorescent (Rammels- 
berg) 

Aq solution contains 25 1% Li2S04 at 30° 
(Schrememakers, C C 1910 , I 1801), 24 3 
g ab 50° (Schrememakers and Cocheret, 
Chem Weekbl 1905, 2 771 ) 


Lithium hydrogen sulphate, L1HSO4 
Decomp by H2O 
Cryst from H2SO4 (Gmelin ) 

LiH 8(S04)2 Cryst fromH2S04 (Schultz, 
Pogg 133 137) 

L12SO4, 7H2SO4 (Bergius, Z phys Ch 
1910, 72 355 ) 


Lithium potassium sulphate, Li2S04,K2S04 
This is the only compd of L12SO4 and 
K2SO4 which exists below 100° (Spielrem, 
C R 191^ 167 48 ) 

K4Li2(S04)3 (Knobloch ) Has the for- 
mula K2Li8(S04)6+8H20, according to Ram- 
melsberg 

Lithium sodium sulphate, Na3Li(S04)2+ 
6H2O 

Na4Li2(S04)3+9H20 
Na Li8(S04)6-i-'5H20 (RammeKberg ) 

Do not exist (T roost ) 

L12SO4, Na2S04+5 5H2O Exists from 
0°-16° 

-I-3H2O Exists from 32°-100° 

L12SO4, 3Na2S044-12H20 Exists from 
16°-24° 

4L12SO4, Na2S04+5H20 Exists from 
24°-32° 

(Spielrem, C R 1913, 167 47 ) 


Lithium thallic sulphate, LiTl(S04)2+3H->0 
(Meyer and Goldschmidt, C C 1903 , I 
495) 
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Litiutun titan nun sulphate, 

Li2Ti02 (SO 4) 2 “|”7H20 
Less hygroscopic than K compound 
(Mazzuehelli and Pontanelh, C C 1909 , 11 
420 


Lithium uranyl sulphate, L12SO4, UO2SO4+ 
4H2O 

(de Conmck, Chem Soc 1905, 88 (2) 530 


Magnesitun sulphate basic, 

6Mg(OH)2, MgS044-3H20 
SI sol in cold or hot H2O 
Sol in HCl+Aq (Thugutt, Z anorg 
1892,2 150) 


Magnesium sulphate, MgS 04 
Anhydrous Very slowly sol m H2O, sol 
m hot cone H2SO4, less in HCl, and HNO3+ 
Aq 

4'H20 Mm Kiesenie Easily sol in 
warm, but slowly dissolved by cold H2O 
100 g sat solution at 83° contam 40 2 g 
MgS04 (Geiger, Dissert 1904 ) 

+6H2O, and -f 7H2O The latter exists m 
two modifications, (a) hexagonal, and (h) the 
ordmary or rhombic salt 
MgS04+Aq, which on coolmg or keeping 
in closed vessels has deposited MgS04+6H20, 
always contams for 100 pts H2O at 
0° 10° 20° 

40 75 42 23 43 87 pts MgS04 

If only hexagonal MgS04+7H20 has been 
deposited, then the mother liquor contams 
for 100 pts H2O at 

0 ° 10 ° 20 ° 

34 67 38 71 42 84 pts MgS04 

Solutions prepared from rhombic MgS04-f 
7H2O contain for 100 pts H2O at 
0 ° 10 ° 20 ° 

26 0 30 9 35 6 pts MgS04 

(Lowel ) 


These results may be given in tabular form 
as follows 


Temp 

A sat aqueous solution of 
MgS04+7H20 (b) contams 
for 100 pts H2O 


Anhydrous 

MgS04 

7H2O (6) 
salt 

0° 

26 0 

73 31 

10° 

30 9 

93 75 

bO 

o 

o 

35 6 

116 54 


Temp 

A sat aqueous solution of 
MgS04+7H20 (a) contains 
for 100 pts H2O 


Anhydrous 

MgS04 

7H2O (a) 
sale 

0° 

34 67 

111 74 

10° 

38 71 

133 67 

20° 

42 84 

159 61 


A sat aqueous solution of MgS04+6H20 
contams for 100 pts H2O 
Temp " . 

Anhydrous 6H2O THaO 

MgS04 salt salt 

0° 40 75 122 22 146 02 

10° 42 32 129 44 155 53 

20° 43 87 137 72 167 97 

It IS seen from table that at the same temp 
the 6H2O salt is more sol than the 7H2O (b) 
salt, and the latter is more sol than 7H2O (a) 
salt, that the solubihty of the 7H2O (6) salt 
mcreases rapidly from 0° to 20°, that the 
6H2O salt IS not much more sol at 20° than at 
0°, and at 20° the 7H2O (6) salt is nearly as 
sol as the 6H2O salt (Lowel, A ch (3) 43 
405) 


100 pts HaO at t® dissolve pts MgS04 G L=accord 
mg to Gay Lussac (A ch (2)11 311) T=accord 
mg to Tobler (A 96 198) 


t® 

G L 

1 

t® 

G I 

1 

0 

25 8 

24 7 

50 

49 7 


10 

30 5 


55 


52 8 

20 

Si 0 


faO 

i5 9 


25 


37 1 

70 

()0 4 


30 

39 8 


SO 

1 


40 

45 2 


90 

70 i 



100 pts HzO at 105 5 dissolve 13 j 2 pts Mj^SOi 
(Griffiths ) 

MgS04-fAq sat at 17 5 his sp =12')i2 incl 
contams 55 57 % MgS04H-7H() or 100 i)ts II O 
dissolve 12j0(j pts Mfcfa04 f-7H O or ()0 pis Mj,S()i 
at 17 5® ('Karsten ) 

100 pts H2O at 0 dissolve 5^8 pts iiid 12 > pts 
at ord temp (Otto Graham ) 

Sol m 2 pts cold and 0 5 pt boiliiif, HjO (I our 
croy ) 

The aqueous solution contains for 100 pts IhO 
92 217 pts MgS04 +7H () at 1 > (Mu Ik 1 uul Kr itTt ) 

I pt Mf^S0i+7H20 IS sol in 0 0^^ pt H ( ) at 1 j 
(C erlach) in 0 92 pt 11 O it 2 1 (S( luff) 

100 pts HiO dissolve 2S 0()7 pts Mi,s()i at 0 
(PfafF A 99 224) 

100 pts HoO dissolve pts MgSO^ it t° 

t I ts Mi,S()4 

0 2() >7 

17 9 31 28 

24 1 35 9S 

(Diacon, J B 1886 62 ) 

100 pts MgS 04 +Aq sat at 18-20° contain 
25 67-26 38 pts MgS 04 (v Hauer, J pr 
98 137 ) 
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Solubility in 

100 pts H 2 O at t°, usmg I 

M -pt of MgS 04 + 7 H .0 18 70° 

(Tdden, 


Mg«U4-l-7Jl20 



Ckem Soc 46 409 ) 




Pts ! 


Pts 


Pts 





t® 

MgS04 

t® 

MgS04 

t° 

MgS04 

MgS04+Aq with sp gr 150 contains 44 4 % 







M^SO* SD er 142 39% 

so er 1 30 30% McSO-i 

0 

26 9 

37 

44 2 

74 

6.1 4 

(Dalton ) ' 




1 

27 4 

38 

44 7 

75 

61 9 





2 

27 9 

39 

45 2 

76 

62 3 

Sp gr of MgS 04 -l-AQ sat at 

15° = 1275 

3 

28 3 

40 

45 6 

77 

62 8 

(Michel and Krafft) , at 8° = 1 267 (Anthon) , 

4 

28 8 

41 

46 1 

78 

63 2 

at 18 75° = : 

1 293 (Karsten ) 


5 

29 3 

42 

46 5 

79 

63 7 





6 

29 7 

43 

47 0 

80 

64 2 





7 

30 2 

44 

47 5 

81 

64 6 

Sp gr of MgS 04 +Aq at 15 

8 

30 6 

45 

48 0 

82 

65 1 





9 

31 1 

46 

48 4 

83 

65 6 

% MgS04 

Sp gr 

% MgS04 

Sp gr 

10 

31 5 

47 

48 9 

84 

66 0 





11 

32 0 

48 

49 3 

85 

66 5 

5 

1 054 

30 

1 326 

12 

32 4 

49 

49 8 

86 

67 0 

10 

1 108 

35 

1 384 

13 

32 9 

50 

50 3 

87 

67 5 

15 

1 161 

40 

1 446 

14 

33 4 

51 

50 7 

88 

68 0 

20 

1 215 

45 

1 511 

15 

33 8 

52 

51 2 

89 

68 4 

25 

1 269 

50 

1 580 

16 

34 3 

53 

51 7 

90 

68 9 





17 

34 7 

54 

52 2 

91 

69 4 

(Calculated 

from Anthon by 

Schiff, A 

18 

35 2 

55 

52 7 

92 

69 9 


107 303 1 


19 

35 7 

56 

53 2 

93 

70 4 





20 

36 2 

57 

53 6 

94 

70 9 





21 

36 7 

58 

54 1 

95 

71 4 

Sp gr of MgS 04 +Aq at 23° 

22 

37 1 

59 

54 5 

96 

71 9 





23 

37 6 

60 

55 0 

97 

72 4 

% MgS04 


% MgS04 


24 

38 0 

61 

55 5 

98 

72 8 

+ 7 H 2 O 

Sp gr 

+ 7 H 2 O 

Sp gr 

25 

38 6 

62 

55 9 

99 

73 3 





26 

39 0 

63 

56 4 

100 

73 8 

1 

1 0048 

28 

1 1426 

27 

39 5 

64 

56 8 

101 

74 3 

2 

1 0096 

29 

1 1481 

28 

39 9 

65 

57 3 

102 

74 8 

3 

1 0144 

30 

1 1536 

29 

40 4 

66 

57 7 

103 

75 2 

4 

1 0193 

31 

1 1592 

30 

40 9 

67 

58 2 

104 

75 7 

5 

1 0242 

32 

1 1648 

31 

41 4 

68 

58 6 

105 

7b 2 

6 

1 0290 

33 

1 1704 

32 

41 8 

69 

59 1 

106 

76 7 

7 

1 0339 

34 

1 1760 

33 

42 3 

70 

59 6 

107 

77 2 

8 

1 0387 

35 

1 1817 

34 

42 8 

71 

60 0 

108 

77 7 

9 

1 0437 

36 

1 1875 

35 

41 3 

72 

60 5 

108 4 

77 9 

10 

1 0487 

37 

1 1933 

36 

41 7 

75 

61 0 



11 

1 0537 

38 

1 1991 







12 

1 0587 

39 

1 2049 

(Mulder, ( ilcul ited from hib 

own md other 

13 

14 

1 0637 

1 0688 

40 

41 

1 2108 

1 2168 

obbt rvcitioiib, S( lu ik 

\uliiiidel 1864 52) 

15 

1 07.9 

42 

1 2228 







16 

1 0790 

43 

1 2288 

100 pts IliO disbolvc 72 4 j)ts MgS 04 + 

17 

1 0S42 

44 

1 2149 

7 H 2 O It 0 °, 17« pts it 40°, iiid 212 6 pts at 

18 

1 0S94 

45 

1 2410 

49 ( 1 ild( 11 , Ch( m Soo 45 

4()9 ) 


19 

1 0945 

4() 

1 2472 

Supeisit Mj 2 :S() 4 +Aqis l)i()Ught toci>sta.l- 

20 

1 0997 

47 

1 2')14 

libitiori ])y idditioii of (lystd of MgS 04 -l- 

21 

1 1050 

4S 

1 259() 

7 H 2 O, 

()i in isomonmoub 

siibbtance as 

22 

1 1103 

19 

1 2659 

ZnbOi+THiO, 

Ni.S()4 +7II 0, 

l-iS()i+7H 0, 

23 

1 1156 

50 

1 2722 

or CoS() 4 + 7 H 2 () (Ihoinsori, C hem boc 

24 

1 2109 

51 

1 27S(> 

36 199 ) 





25 

1 1261 

52 

1 2850 







26 

1 im 

51 

1 2915 

Sat MgS 04 +Aq contains at 


27 

1 1171 

54 

1 2980 

2 ° 

70 

23° 

67° 

81° 






20 9 

22 5 

26 0 

35 6 38 6 % MgS04, 


(Schiff, A 

113 185) 


94° 

130° 

145° 

164° 188° 






41 5 

45 3 

38 0 

29 3 20 4% MgS04 





Readily forms supersat solutions 






(fitard, A ch 1894, (7) 2 561 ) 
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Sp gr of MgS 044 -Aq at 12*^ 


% MgS04 
+ 7 H 2 O 

Sp gr 

% MgS04 
+ 7 H 20 

Sp gr 

1 

1 


21 

1 1071 

2 

1 


22 

1 1125 

3 

1 

Sjcul 

23 

1 1179 

4 

1 


24 

1 1234 

5 

1 


25 

1 1289 

6 

1 

0296 

26 

1 1344 

7 

1 

0346 

27 

1 1399 

8 

m 


28 

1 1454 

9 

\ 1 

0446 

29 

1 1510 

10 

1 

0497 


1 1566 

11 

1 

0548 

31 

1 1622 

12 

1 

0599 

32 

1 1679 

13 

1 

0650 

33 

1 1736 

14 

1 


24 

1 1793 

15 

1 

0754 

35 

1 1850 

16 

1 

0807 

36 

1 1908 

17 

1 


37 

1 1965 

18 

1 

0911 

38 

1 2023 

19 

1 

0964 

39 

1 2082 

20 

1 

1018 

40 

1 2140 


(Oudemans, Z anal 7 419 ) 


Sp gr of MgS 04 +Aq at 15° 


% MgS04 

Sp gr 

% MgS04 

Sp gr 

1 

1 01031 

14 

1 15083 

2 

1 02062 

15 

1 16222 

3 

1 03092 

16 

1 17420 

4 

1 04123 

17 

1 18618 

5 

1 05154 

18 

1 19816 

6 

1 06229 

19 

1 21014 

7 

1 07304 

20 

1 22212 

8 

1 08379 

21 

1 23465 

9 

1 09454 

22 

1 24718 

10 

1 10529 

23 

1 25972 

11 

1 11668 

24 

1 27225 

12 

1 12806 

25 

1 28478 

13 

1 13945 

25 248 

1 28802 


(Gerlach, Z anal 8 287 ) 


Sp gr of MgS 04 +Aq at 23 5° a = no of 
H niols m grms dissolved in 1000 g 
H 2 O, b=sp gr if a IS MgS 04 + 7 Il 20 , ^ 
mol wt =123, c = sp gr if a is Mgb 04 , 
Yi mol wt =60 


a 1 

b 

c 

a 

b 

c 


1 056 

1 059 

5 

1 203 

1 260 


1 103 

1 1 114 

6 

1 229 



1 141 

1 166 

7 

1 252 



1 174 

1 214 

8 

1 273 



(Favre and Valson, C R 79 968 ) 


Sp gr of MgS 04 H-Aq at 15° 


% MgSOi 

Sp gr 

% MgS04 

Sp gr 

■KHH 


20 



1 1052 

25 

1 2861 






(Kohlrausch, W Ann 1879 1 ) 


Sp gr of MgS 04 +Aq at 0° S=pts MgS 04 
m 100 pts solution 


s 

Sp gr 

1 ^ 

Sp gr 

13 800 

1 1586 



11 74^8 

1 1329 


1 0557 

9 6218 





(Charpy, A ch (6) 29 26 ) 


Sat MgS 04 +Aq boils at 105° (GriflSths), 
108 4° (Mulder) 

Crust forms at 103 5° (solution contammg 
48 4 pts MgS04 to 100 pts H 2 O), highest 
temp observed, 105° (Gerlach, Z anal 26 
426) 


B-pt of MgS 04 -l-Aq contammg pts MgS 04 
to 100 pts H 2 O 


B pt 

Pts 

MgS04 

B pt 

Pts 

MgS04 

B pt 

Pts 

MgS04 

100 5° 

101 0 

101 5 

102 0 

8 8 
16 7 
23 5 
29 5 

102 5° 

103 0 

103 5 

104 0 

34 7 
39 5 
43 8 
47 7 

104 5° 

1 105 

108 

51 3 
54 6 
75(?) 


(Gerlach, Z anal 26 432 ) 


Sp gr of MgS 04 H-Aq at 9 5° 


Mass of salt per unit 
mass of solution 

Density of solution 
(g per cc) 

0 00191 

1 00170 

0 00380 

1 00346 

0 00569 

1 00526 

0 00758 

1 00705 

0 01132 

1 01060 


(McGregor, C N 1887, 66 6 ) 


Sp gr of MgS 04 +Aq at 25° 


Concentration of MgS04 
+Aq 

Sp gr 

1 — ^normal 

1 0584 

'll- “ 

1 0297 

Vr- “ 

1 0152 

Vff- “ 

1 0076 


(Wagner, Z phys Ch 1890, 6 38 ) 


Sp gr at 16°/4° of MgS 04 +Aq contain- 
ing 110222% MgS 04 = l 11471, containing 
8 343% MgS 04 = 108558 (Schonrock, Z 
phys Ch 1893, 11 782 ) 
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Sp gr of MgS 04 -l-Aq 


G -equivalents 
MgSO* per liter 

t® 

Sp gr t®/t® 

0 002548 

17 989 

1 0001625 

0 005093 


1 000324 

0 01015 

17 995 

1 000639 

0 02023 


1 001274 

0 05023 

18 047 

1 003117 

0 09950 

18 033 

1 006122 

0 19773 

18 014 

1 012035 

0 29459 


1 017806 

0 48671 

17 994 

1 029101 



1 03000 

5 0220 

17 95 

1 26970 

0 002616 

14 096 

1 0001672 

0 005230 

14 109 

1 0003311 

0 01042 

14 098 

1 000659 

0 02077 

14 092 

1 001306 

0 12462 

14 199 

1 007682 

0 24567 

14 092 

1 014980 


(Kohbausch, W Ann 1894, 63 27 ) 


Sp gr of MgS 044 -Aq 


MgS04 g m 1000 g 
of solution 

Sp gr 16®/16® 

0 

1 000000 

0 5368 

1 O0OS7O 

1 0917 

1 001157 

It 

1 001141 

2 1076 

1 002234 

4 1367 

1 004372 

9 0608 

1 009523 

18 0846 

1 018954 

37 1342 

1 038983 

52 1362 

1 054867 


(Dijken, Z phys Ch 1897, 24 108 ) 


Sp gr of Mgfe 04 +Aq at 18 2°, when p = 
per cent strength of the solution, d — 
observed density, and w~ volume cone 

/pd \ 

in grams per cc j 


p 

d 

w 

26 25 

1 2903 

1 3374 

25 91 

1 2860 

1 3319 

24 53 

1 2693 

1 3101 

21 60 

1 2330 

1 2650 

18 41 

1 1950 

1 2187 

13 79 

1 1423 

1 1562 

12 63 

1 1291 

1 1413 

11 29 

1 1147 

1 1246 

8 08 

1 0803 

1 0859 

2 01 

1 0204 

1 0191 


(Barnes, J phys Chem 1898, 2 542 ) 


Sp gr of MgS 04 +Aq at 20° 


Normality of 
MgS04+Aq 

% MgS04 

Sp gr 

2 73 

25 46 

1 2879 

1 86 

18 61 

1 2019 



1 1049 


(Forchheimer, Z phys Ch 1900, 34 24 ) 


Sp gr of dll MgS 04 +Aq at 20 004° 
Cone ~g eqinv per 1 at 20 004° 

Sp gr compared with H 2 O at 20 004° = 1 


Cone 

Sp gr 

0 0000 

1 000,000,0 

0 0001 

1 000,006,4 

0 0002 

1 000,012,9 

0 0003 

1 000,019,4 

0 0004 

1 000,025,9 

0 0005 

1 000,032,4 

0 0010 

1 000,064,8 

0 0020 

1 000,129,4 

0 0050 

1 000,322,4 

0 0100 

1 000,642,1 


(Lamb and Lee, J Am Chem Soc 1913, 36 
16S4) 


More sol m HCl + Aq than in H 2 O (Rich- 
ter ) 

In sat HCl+Aq, anhydrous MgS 04 is 
scarcely sol , MgS 04 H- 7 H 20 dissolves, but is 
precipitated by a current of HCl gas (Hens- 
gen, B 10 259 ) 

Marguentte (C R 43 50) denies the pre- 
cipitation 

For solubihty in H 2 SO 4 , see MgH 2 (S 04)2 

Completely pptd from MgS 04 -l-Aq by 
cone HC 2 H 302 +Aq (Persoz ) 

Somewhat sol in sat NH 4 C 1 +Aq with 
separation of a double sulphate 

Rapidly sol m KCl+Aq with separation of 
K2SO4 

Sol in sat NaCl+Aq without pptn of the 
latter 

Easily sol in sat KNOa+Aq without caus- 
ing any pptn 

Sol in sat NaNOa+Aq (Kars ten ) 

Rapidly sol in sat Cub 04 +Aq, when 
saturation is reached, a double salt separates 
out (Karsten ) 

100 pts sat MgS() 4 +NiS 04 +Aq at 18-20° 
contain 30 93 pts of the two salts, 100 pts 
sat MgS 04 + 2 nS 04 +Aq at 18-20° contain 
35 45 pts, 100 pts sat MgS 04 -f N 1 SO 4 + 
ZnS04-hAq at 18-20° contain 35 62 pts (v 
Hauer, J pr 98 137 ) 

100 pts H 2 O dissolve 14 1 pts MgS 04 and 
9 8 pts K 2 SO 4 , ifsat MgS 04 -bAq is sat with 
K 2 b 04 , 32 4 pts MgS 04 and 8 2 pts K 2 SO 4 , 
if sat K 2 S 04 +Aq is sat with MgS 04 , all at 
15° (Mulder. J B 1866 ) 

100 pts H 2 O dissolve 25 95 pts MgS04 and 
5 21 pts Na 2 S 04 at 0° (Diacon, J B 1866 
62) 
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100 pts H2O dissolve 15 306 pts MgS04 
and 13 086 pts Na2S04 at 0° (Pfaff, A 99 
224 ) 

See also under MgNa2(S04)2+4H20 


Solubility of mixtures of MgS04 and 
MgNa2(S04)'>"f"4H20 at t° 


t® 

g per 100 g H 2 O 

Na2S04 

MgS04 

22 

23 3 

31 4 

24 5 

27 2 

24 2 

30 

36 1 

19 1 

35 

33 9 

18 44 


(Roozeboom, 1888, Z phys Ch 2 518 ) 
See also under MgNa2(S04)2+4H20 


Slowly sol in sat ZnS04+Aq without pptn 
until saturation, when a double salt separates 
out 

Insol m liquid NH3 (Frankhn, Am Ch 
J 1898, 20 828 ) 

100 pts dll alcohol contammg at 15® 

10 20 40 % alcohol 

contain 39 3 21 3 1 62% MgS04+7H20 
(Schiff, A 118 365 ) 

At higher temp the solubihty increases 
proportional to the temp (Gerardin, A ch 
(4) 6 145 ) 

103 pts absolute methyl alcohol dissolve 

I 18 pts MgS04 at 18° (de Bruyn, Z phys 
Ch 10 783 ) 

100 pts absolute methyl alcohol dissolve 
41 pts MgS04+7H20 at 17°, 100 pts abso- 
lute methyl alcohol issolve 29 pts MgS04-f 
7H2O at 3-4°, 100 pts 93% methyl alcohol 
dissolve 9 7 pts MgS0+7H20 at 17°, 100 
pts 50% methyl alcohol dissolve 4 1 pts 
MgS04+7H20 at 3-4° (de Bruyn, R t c 

II 112 ) 

100 pts absolute ethyl alcohol dissolve 1 3 
pts MgS04+7H20 at 3° (de Bruyn ) 

Insol in CS2 (Arctowski, Z anorg 1894, 
6 257 ) 

Insol in methyl acetate (Naumann, B 

1909, 42 3790 ) , ethyl acetate (Naumann, B 

1910, 43 314), acetone (Naumann, B 

1904, 37 4329 ) 

100 g 95% formic acid dissolve 0 34 g 
MgS04 at 19° (Aschan, Ch Ztg 1913, 37 
1117 ) 

100 g sat solution of MgS04 and sugar 
in H2O contains 46 52, g sugar +14 0 g 
MgS04, or 100 g H2O dissolve 119 6 g sugai 
+36 0 g MgS04 (Kohler, Z Ver Zucker- 
md, 1897, 47 447 ) 

Magnesium hydrogen sulphate, MgH2 (804)2 
Decomp by H2O Sol in H2SO4 Insol 
in methyl acetate (Naumann, B 1909, 42 
3790 ) 


MgH6(S04)4 Boding H2SO4 dissolves 
about 2% MgS04, from which this compound 
crystallises (Schultz, Pogg 133 137 ) 


Magnesium pyrosulphate, MgS207 
Decomp by H2O 


Magnesium manganous sulphate, MgS04, 

2MnS04+15H20 
Mm Fauserite 


Magnesium manganous zmc sulphate, MgS04, 

MnS04, Znb 04 + 21 H 20 
Sol m H2O (Vohl, A 99 124 ) 

Magnesium mckel sulphate, M[gS04, 3N1SO4 
+28H2O 

Sol m H2O (Schiff ) 


Magnesium nickel potassium sulphate, 
MgS04, N1SO4, 2K2SO4+I2H2O 
Sol m H2O (Vohl, A 94 57 ) 


Magnesium potassium sulphate, 
MgK2(S04)2+6H20 

100 pts H2O dissolve 22 7 pts anhvdious 
salt at 16 5° (Mulder ) 

100 pts H2O dissolve at 
0° 10° 20° 30° 35° 

14 1 19 6 25 0 30 4 33 3 pts inh\- 

drous s lit, 

45° 55° 60° 65° 75° 

40 5 47 0 50 2 53 0 59 8 pts inhy- 

drous b lit 
(Tobler, A 96 193 ) 


100 g H2O dissolve 30 52 g MgK (SOi) + 
6H2O at 15° (Lothian, Phaim J 1000, 82 
292) 



Solubility 

in HO 

It t° 


t 

bat solution 
cont uns 

Mols 

K s( ) 1 
inols 

Mf^SOi in 
tin solvi 
tion 

100 |)f 

<li 

11 0 

1\ 

% 

K2b04 

MfeSOi 

K SO) 


10 

9 4 

9 8 

1 1 52 

11 ()1 

12 I » 

20 

10 9 

10 8 

1 1 41 

1 1 <)2 

1 > 70 

30 

12 4 

11 8 

1 1 IS 

lb 1() 

15 5() 

40 

13 8 

13 1 

1 1 17 

IS ss 

17 02 

50 

14 7 

14 8 

1 1 4() 

20 S5 

20 <)<) 

bO , 

15 2 

16 3 

1 1 55 

22 10 

21 70 

70 1 

15 6 

16 8 

1 1 52 

21 07 

21 S5 

80 

16 0 

17 1 

1 1 56 

21 01 

25 5() 

80 

16 6 

18 1 

1 1 58 

25 42 

27 72 

90 

17 2 

18 2 

1 1 54 

26 62 

2S 17 


(Precht, B 1882 16 1668 ) 
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Sp gi of aqueous solution at 15° contain- 
ing 

2 4 6 S% hydrous salt, 

1 0129 1 0261 1 0394 1 053 

10 12 14 16% hydrous salt, 

1 0668 1 0808 1 095 1 1094 

18 20 22% hydrous salt 

1 124 1 1388 1 1539 

(Schiff, A 113 183, calculated by Gerlach, 
Z anal 8 287) 


100 mols HaO hold mols salt m solution 
at t° 


t® 

MgSOi 

Na2S04 

22 

4 70 

2 95 

24 5 

3 68 

3 45 

30 

3 60 

3 60 

35 

3 69 

3 69 

47 

3 60 

3 60 


(Roozeboom, R t c 1887, 6 333 ) 


Sp gr of MgK 2 (S 04 ) 2 H-Aqatl 8 ° 


G-equiv of salt ppr 1 

Sp gr 

1 0010 

1 0633 

0 8345 

1 0531 

0 6688 

1 0427 

0 3744 

1 0243 

0 0998 

1 0040 

0 02004 

1 0015 

0 01004 

1 0004 


These results lead the author to conclude 
that m dll solutions the double salt is de- 
comp into its constituents (McKay, Elek- 
trochem Zeit 1899, 6 115) 

Mm Pzcromente 

-I- 4 H 2 O (van der Heide, B 26 414) 
2 MgS 04 , K2SO4 Mm Langheimie 
Deliquescent Absorbs 56 26% H 2 O from 
air to form K 2 ^^ 04 , MgS 04 + 6 H 20 (Mallet, 
Chem Soc 1900, 77 220) 

4 MgS 04 , K 2 SO 4 + 5 H 2 O (van’t Hoff and 
Kassatkin, BAB 1889 951 ) 


Solubihty of mixtures of MgNa 2 (S 04 ) 2 “f- 
4 H 2 O and Na 2 S 04 at t° 


t 

g per 100 g H 0 

Na^04 

MgS04 

18 5 

43 0 

45 5 

22 

35 2 

48 9 

24 5 

32 5 

50 3 

30 

25 9 

55 0 

35 

23 5 

59 4 

(Roozeboom, ' 

Z phys Ch 

1888, 2 618) 


See also under MgS 04 


Magnesium thallous sulphate, MgS 04 , TI 2 SO 4 
“j-6H20 

Sol m H 2 O, but deeomp by repeated re- 
crystalhsations (Werther ) 

Magnesium uranyl sulphate, 

MgS04, (U02)S04+5H02 
(de Comnck, Chem Soc 1905, 88 (2) 530 ) 


Magnesium potassium zmc sulphate, MgS 04 , 
2K2S()4, ZriS 04 + 12H20 
Sol in H 2 O (Vohl, A 94 57 ) 

Magnesium potassium sulphate chloride, 

MgS()4, K2W)4, MgCl2+6H20 
Min KainiU 


Magnesium rubidium sulphate, MgS 04 , 
Rl)2S04~ht)H / 1 

Sol 1111120 (lutton, Chem Soc 63 337 ) 
1 1 IliO dibsolv(s 202 g anhydrous salt 
it 2')° (Icxkc, Airi Ch J 1902,27 459) 
2 MgS 04 , HI) S ()4 Deliquescent (Mallet, 
Chem Sot 1900,77 223) 

Magnesium sodium sulphate, MgS 04 , Na 2 S 04 
4 - 4 H 2 O 

Min Blohlc, SimonyiLe , ji 

Hlodite IS efflorescent, Simonyite, deli 
qucs( crit 

-f 5 H 2 () Min lomle 

4-()H20 Deeomp on air bol in 6 pts 

‘'°NaJvrg(S04)4 Mm Vanthoffite (van’t 
Hoff, BAB 1902 414) 

MgNa2(804)2+4Hj0 Mm Astrakaniie 


Magnesium zmc sulphate, MgS 04 , ZnS044- 

Sol in^HO (Pierre, A ch (3) 16 244) 
-I-IOH 2 O (Pierre ) 

3ZnS04, 5MgS04+56H20 (Schiff ) 

There are only two compounds, 2(Mgb(^, 
7 H 2 O), ZnS 04 , 7 H 2 O and MgS 04 , 7H 0, 
ZnS 04 7 H 2 O (HoUmann, Z phys Ch 
1901, 37 212, and 1902, 40 577 


Magnesium sulphate potassium chloride, 
MgS04, KCI+ 3 H 2 O or MgS04, K 2 SO 4 , 
MgCl2+6H20 


100 pts H 2 O dissolve 79 56 pts at 18 
(Krause, Arch Pharm (3) 6 326 ) 

Not sol in a mixture of abs alcohol and 
ether, which dissolves out MgCL (Lehmann, 
JB 1867 416 ) ^ ^ . 

Alcohol dissolves out MgCL, also little 
H 2 O Much H 2 O dissolves completely 
(Zincken, Miner Jahrb 1866 310 ) 


Magnesium sulphate potassium chromate, 
2MgS04, K2Cr04+9H20 
Sol m H 2 O (fitard, C R 86 443 ) 
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Mauganous sulphate, basic, 3MnO, 2S08+ 
3H2O 

Insol in H 2 O, but slowly decomp thereby 
(Gorgeu, C R 94 1425 ) 

Manganous sulphate, MnSO^ 

Anhydrous 


Absorbs H 0 from the air to form MnS04+4Hj0 
1 pt MnS04 IS sol m pts H 2 O at t® 


t® 

Pts 

HO 

t° 

Pts 

H 2 O 

t® 

Pts 

H 2 O 

6 25 
10 

1 77 

1 631 

18 75 
37 5 

1 667 

1 457 

75 

101 25 

1 494 

2 031 

Or — 

100 pts H 2 O dissolve pts MnS04 at t 

t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

6 25 
10 

56 49 
61 29 

18 75 
37 5 

60 00 
68 63 

75 

101 25 

66 95 
49 33 


(Braudes Pogg 20 575 ) 


Sol in 2 5 pts HsO at 18 75® at 62 5® it is difficult 
to dissolve 1 pt MnS04 in 3 pts H 2 O but the sat 
solution at 62 5® does not become cloudy on heating 
to 100® (Jalin) 


100 pts H 2 O dissolve pts MnS04 from 
MnS 04 -f H 2 O at t° 


t® 

Pts 

l MnS04 

t® 

Pts 

MI 1 S 04 

t® 

Pts 

MnS04 

48 

87 98 

78 

79 13 

115 

69 78 

53 

86 10 

90 

75 63 

117 

68 81 

65 

84 33 

100 

71 27 



72 

82 73 

106 

70 14 




(Linebarger ) 


Mm SsMikite 


Solubility of MnS 04 H-H 20 m H 2 O at t® 


t 

Pts M11SO4 
per 100 pts 
H2O 

t® 

Pts M11SO4 
per 100 pts 
H2O 

41 5 

61 06 

75 

49 45 

60 1 

58 01 

84 8 

44 87 

67 1 

51 37 

95 

99 6 

38 71 

34 27 


Av of varying results 

(Cottrell, Jf pbys Ch 1900, 4 652 ) 


100 pts MnS 04 -|-Aq sat at 11-14® contam 
37 5 pts MnS 04 (v Hauer, J pr 103 114 ) 
Sat MnS 04 -fAq contains at 


— 8 ® — 5 ® 
30 0 31 0 


23® 

39 

83® 

36 


32® 

41 

110 ® 
18 4 


4-5® 
34 1 

45® 
44 2 

115® 
21 5 


18® 22® 

38 3 38 2% MnS04, 

52® 70® 

36 4 41 1% MnS04, 

123® 130® 140° 

16 7 13 6 9 4% MnS04 


(fitard, A ch 1894, (7) 2 553 ) 

Solubihty in H 2 O mcreases from 0-55°, 
decreases from 5^-145° The increasing 


msol at 145° (Etard ) 

If solubihty S = pts anhydrous MnS 04 m 
100 pts solution, S = 30 0+0 2828t from —8'' 
to 57®, S -48 0-0 4585t from 57° to 150® 
Practically msol in H 2 O at 180® (Etard, 
C R 106 208 ) 

Solubility varies according to the hydrate 
used Above results of fitard show the solu- 
bility of MnS04+7H20 at 0°, and MnS 04 + 
3 H 2 O at 57° Anhydrous MnS 04 is stable 
only above 117® (Linebarger ) 

100 pts H 2 O dissolve pts anh^ drous MnS04 
at t® 



Pts 


Pts 


Pts 


MnS04 


MnS04 


MnS04 

120 

67 18 

141 

41 18 

155 

26 49 

132 

63 16 

146 

38 83 

170 

16 15 


(Linebarger, Am Ch J 16 225 ) 
+H 2 O Stable only between 57° and 117* 


Lmebarger’s determinations are maccurate 
(Cottrell ) 

+ 2 H 2 O Stable between 40° and 57° 

100 pts H 2 O dissolve pts MnS 04 from 
MnS 04 + 2 H O at t° 



Pts 


Pts 

t® 

MnS04 

t® 

MnS04 

■ 35 

68 88 

42 

77 63 

40 

75 31 

45 

[ 80 07 [ 


50 

55 


Pts 

MnSOi 


83 16 
86 27 


(Linebarger ) 

+ 3 H 2 O Stable between 30® and 40® 

100 pts H 2 O dissolve pts MnS 04 from 
MnS 04 + 3 H 20 at t® 


t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

5 

54 68 

25 

66 85 

68 

71 89 

12 

60 56 

30 

67 38 

53 

72 81 

16 

63 41 

35 

68 31 

57 

73 17 

19 

65 12 

40 

70 63 




(Linebarger ) 

+ 4 H 2 O SI efflorescent Less sol in boil- 
ing than m cold H 2 O Tvr 

100 pts H 2 O at 4 4° dissolve 31 pts MnS 04 
+ 4 H 2 O (Jahn ) 


k 
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100 pts H 2 O at t° dissolve pts MnS04-l“4H20 



Pts 

MnS04 + 
4 H 2 O 


Pts 

MnS04 + 
4HO 

IHKSSI 








HhHI 





(Br^ndes Pogg 20 575) 


Solubility of MnS04 in 100 pts H2O at t°, 
using MnS04+4H20 


t® 

Pts 

MnSOi 

t® 

Pts 

M11SO4 

t° 

Pts 

MnS04 

0 

55 

4 

35 

71 

9 

70 

61 5 

1 

55 

9 

36 

72 

2 

71 

61 5 

2 

56 

5 

37 

72 

4 

72 

61 5 

3 

57 

1 

38 

72 

7 

73 

61 5 

4 

57 

7 

39 

72 

9 

74 

61 5 

5 

58 

2 

40 

73 

1 

75 

61 5 

6 

58 

8 

41 

73 

3 

76 

61 5 

7 

59 

4 

42 

73 

5 

77 

61 5 

8 

60 

0 

43 

73 

7 

78 

61 5 

9 

60 

5 

44 

73 

9 

79 

61 5 

10 

61 

1 

45 

74 

0 

80 

61 5 

11 

61 

7 

46 

74 

2 

81 

61 5 

12 

62 

2 

47 

74 

4 

82 

61 5 

13 

62 

7 

48 

74 

6 

83 

61 5 

14 

63 

3 

49 

74 

7 

84 

61 4 

15 

63 

8 

50 

74 

8 

85 

61 3 

16 

64 

3 

51 

74 

9 

86 

61 2 

17 

64 

8 

52 

75 

1 

87 

61 0 

18 

65 

3 

53 

75 

2 

88 

60 8 

19 

65 

8 

54 

75 

3 

89 

60 6 

20 

66 

3 

55 

74 

7 

90 

60 3 

21 

66 

7 

56 

74 

0 

91 

60 0 

22 

67 

2 

57 

72 

9 

92 

59 6 

23 

67 

6 

58 

71 

5 

93 

59 2 

24 

68 

1 

59 

69 

5 

94 

58 6 

25 

68 

5 

60 

65 

9 

95 

57 9 

26 

68 

9 




96 

57 2 

27 

69 

3 

63 5 

61 

3 

97 ! 

56 3 

28 

69 

7 

64 

61 

5 

98 

55 4 

29 

70 

0 

65 

61 

5 

99 

54 3 

30 

70 

4 

66 

61 

5 

100 

52 9 

31 

70 

7 

67 

61 

5 

101 

51 2 

32 

71 

0 

68 

61 

5 

102 

49 3 

33 

71 

3 

69 

61 

5 

102 5 

47 4 

34 

71 

6 







f Mulder, Schcik Verhandel 1864: 137 


100 pts H2O dissolve pts MnS04 from 
MnS04+4H20 at t° 


t 

Pts 

MnS04 

t 

Pts 

MnSOi 

t® 

Pts 

MI 1 S 04 

2 2 

57 88 

25 

72 23 

48 

84 33 

7 3 

61 78 

30 

74 67 

52 

86 16 

11 

64 01 

35 5 

78 81 

56 

88 19 

15 

67 12 

40 

79 63 



20 

69 93 

45 

83 06 




(Lmebarger ) 


Stable in aqueous solution between 25° and 
31° (Schieber, M 1898, 19 281 ) 


Solubility of MnS04+4H20 in H2O at t° 


t® 

Pts MnS 04 
per 100 pts 
H 2 O 

t® 

Pts MnS04 
per 100 pts 
H 2 O 

16 0 

63 97 

35 0 

67 87 

17 7 

64 16 

35 5 

68 09 

18 5 

64 19 

39 9 

68 81 

25 0 

65 32 

49 9 

72 48 

30 0 

32 2 

66 43 

66 83 

50 0 

72 62 


(Cottrell, J phys Ch 1900, 4 651 ) 


Lmebarger^ s determinations are inaccu- 
rate (Cottrell ) 


Solubility m H2O at t° 


t® 

g MnSOi for 100 g H 2 O 

30 15 

66 38 

35 

68 22 


(Eichards and Fraprie, Am Ch J 1901, 26 
77) 


-I-5H2O Sol in 1 pt H2O at 18 75° 
(Jahn, A 28 110 ) 

Stable from 8° to 18° 


100 pts H2O dissolve pts MnS04 from 
MnS04+5H20 at t° 


t® 

Pts 

MnS04 

t® 

M^S04 

t® 

t® 

MnS04 

0 

58 05 

20 

76 16 

40 

84 63 

2 5 

62 41 

25 1 

78 63 

42 

85 27 

4 

64 22 

30 

79 16 

45 

86 16 

7 

66 83 

32 

80 38 

47 7 

86 95 

10 

68 05 

34 

82 04 

53 

88 89 

15 

72 33 

37 

83 91 

54 

S9 08 


(Lmebarger ) 


Stable in aqeous solution between 15° and 
20° (Schieber, M 1898, 19 281 ) 


Solubility of Mnb04H"5HiO at t° 


t® 

Pts Mn&04 
per 100 pts 
H 2 O 

t 

Pts MnS(>4 
per 100 pts 
HiC) 

5 

58 06 

16 

61 59 

9 

59 23 

25 

04 7S 

12 

60 19 

30 

67 70 

12 3 

60 16 

31 1 

07 92 

15 

61 08 

35 5 

71 01 


(Cottrell, J phys Ch 1900, 4 651 ) 


Lmebarger’s determinations are inaccurate 
(Cottrell ) 
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Solubility in H2O at 25° = 65 09 g MnS04 
for 100 g H2O (Richards and Fraprie, Am 
Ch J 1901,26 77) 


+6H2O Stable from - 5° to +8° 


100 pts H2O dissolve pts MnS04 from 
MnS04+6H20 at t° 


t* 

Pts 

MnS04 

t° 

Pts 

MnS04 

t® 

Pts 

MI 1 S 04 

-4 

55 87 

9 



76 24 

0 

64 21 

15 

72 45 

34 

77 02 

3 

66 87 

mm 

74 35 

35 

77 23 

5 

67 49 

1 25 

75 38 

38 

7 481 


(Lmebarger ) 


+7H2O Efflorescent 
Sol m less than 0 5 pt H2O at 18 75° 
(Jahn) 

Stable between - 10° and - 5° 


100 pts H2O dissolve pts MnS04 from 
MnS04+7H20 at t° 


t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

t® 

Pts 

MnS04 

10 

50 11 

0 

53 61 

10 

59 91 

8 

50 93 

5 

54 83 

15 

64 34 

-5 

51 53 

7 

56 62 




(Lmebarger ) 


Stable m aqueous solution below 0° 
(Schieber, M 1898, 19 281 ) 


Solubdity of MnS04+7H20 in H2O at t° 


t® 

Pts M 11 SO 4 
per 100 pts 
H 2 O 

t® 

Pts MnS04 
per 100 pts 
H 2 O 

— 10 

47 96 

9 

59 33 

0 

56 23 

12 

61 78 

5 

56 38 

14 3 

63 93 


(Cottrell, I c ) 


M -pt of MnS04+7H20 is 54° (Tilden, 
Chem Soc 46 409 ) 


Sp gr of MnS04+Aq at 15° 


% MnS04 
^4H20 

Sp gr 

% MnS04 
+ 4 H 2 O 

Sp gr 

1 

1 006 

29 

1 208 

2 

1 013 

30 

1 2150 

3 

1 020 

31 

1 224 

4 

1 025 

32 

1 231 

5 

1 0320 

33 

1 244 

6 

1 038 

34 

1 250 

7 

1 044 

35 

1 2579 

8 

1 050 

36 

1 268 

9 

1 056 

37 

1 276 

10 

1 0650 

38 

1 285 

11 

1 072 

39 

1 295 

12 

1 079 

40 

1 3038 

13 

1 085 

41 

1 313 

14 

1 093 

42 

1 322 

15 

1 1001 

43 

1 331 

16 

1 106 

44 

1 340 

17 

1 114 

45 

1 3495 

18 

1 121 

46 

1 360 

19 

1 129 

47 

1 370 

20 

1 1363 

48 

1 380 

21 

1 144 

49 

1 389 

22 

1 150 

50 

1 3986 

23 

1 160 

51 

1 410 

24 

1 166 

52 

1 420 

25 

1 1751 

53 

1 430 

26 

1 183 

54 

1 440 

27 

1 190 

55 

1 4514 

28 

1 200 




(Gerlach, Z anal 8 288 ) 


Sp gr of MnS04+Aq at 23° a=no oi 14 
mols in grms dissolved in 1000 g H2O, 
b=sp gr if a IS MnS04+5H20, 14 mol 
wt =120 5, c=sp gr if a is MnS04, 
mol wt =75 5 


a 

b 

e 

a 

1) 

c 

1 

1 

068 

1 

071 

6 

1 30() 

1 576 

2 

1 

128 

1 

139 

7 

1 341 

1 429 

3 

1 

181 

1 

202 

8 

1 171 


4 

1 

227 

1 

262 

9 

1 199 


5 

1 

269 

1 

120 

10 

1 42() 



(1 avre and Valson, C K 79 <K)S ) 


Above table recalculated by Gerl ich (Z anal 
28 475 ) 


% Mnb04 
+ 5 H 2 O 

Sp gr 

% MnS()4 

-j- jHiO 

bp gr 

10 

1 0630 

40 

1 2900 

20 

1 1325 

50 

1 3800 

30 

1 2070 
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Sp gr of MnS 04 +Aq at 15° a = %, b = 
sp gr if a IS Miife 04 ; c=sp gr if a is 
MnS 04 + 4 H 20 , d=sp gr if a is MnS 04 
+ 5 H 2 O, e=sp gr if a IS M 11 SO 4 + 
7 H 2 O 


a 

b 

C 

d 

e 

5 

1 0500 

1 0340 

1 0310 

1 0270 

10 

1 1036 

1 0690 

1 0630 

1 0545 

15 

1 1605 

1 1055 

1 0965 

1 0830 

20 

1 2215 

1 1435 

1 1315 

1 1130 

25 

1 2870 

1 1835 

1 1685 

1 1440 

30 

1 3575 

1 2255 

1 2070 

1 1765 

35 


1 2695 

1 2470 

1 2105 

40 


1 3155 

1 2885 

1 2455 

45 


1 3640 

1 3315 

1 2815 

50 



1 3760 

1 3185 

55 




1 3565 


(Gerlach, Z anal 28 475 ) 


Sp gr of MnS 04 +Aq at 0° S=p^s MnS 04 
in 100 pts solution 


S 

Sp gr 

s 

Sp gr 

16 7450 

1 1834 

8 8295 

1 0928 

14 0462 

1 1519 

6 0172 

1 0622 

11 5804 

1 1239 

3 0865 

1 0315 


(Charpy, A ch (6) 29 26 ^ 


Sp gr of MnS 04 +Aq at room temp con- 
taining 

11 45 18 8 22 08 % MnS04 

1 1469 1 2513 1 3082 

(Wagner, W Ann 1883, 18 271 ) 


Sp gr of MnS 04 +Aq at 25° 


Concent r itK >11 ot MnSUi 

+ ^q 

Sp gr 

1 — normal 

1 0728 

V2— 

1 0365 

V4— 

1 0179 

Vs— 

1 0087 

V16- " 

1 0041 


(Wagner, Z phys Ch 1890, 6 39 ) 


bp gi it lb /4° ()1 ]MnS() 4 -|-^q ( out lin- 
ing MnS()i = l ^()2()7 (bchoniock, 

Z phys Ch 11,781 ) 

bit Mnb 04 -hA(l l)Oils it 102 4°, crust 
forms it 101 b , ind solution (ontuns 48 7 
pts MnSO^ to 100 pis II () 


B -pt of MnS() 44 -Aq oont lining pts MnS 04 
to 100 {its H 2 O 


B pt 

1 ts MnSOi 

B pt 

Pts MnS ()4 

100 5° 

17 1 

102 0 ° 

58 9 

101 0 

^2 1 

102 4 

68 4 

101 5 

46 2 




(Gerlach, Z anal 26 434 ) 


Sol in about 20 pts boiling H 2 SO 4 , and 
more sol in boiling H 2 S 04 +Aq of 1 6 sp gr 
(Schultz, Pogg 133 137 ) 

Completelypptd from solution by HC 2 H 3 O 2 
(Persoz ) 

Por solubility m (NH 4 ) 2 S 04 , see under 
(NH 4 ) SO 4 

MnS 04 -fAq sat at 10°, then sat with 
K 2 SO 4 at same temp contams for 100 pts 
H 2 O 16 7 pts MnS 04 and 44 3 pts K 2 SO 4 
(Mulder ) 


Solubility of MnS 04 +Na 2 S 04 in H 2 O at 35° 


g per 100 g sat solution 


MnS04 

Na2S04 

Solid phase 

39 45 

0 

MnS04, H 2 O 

33 92 

5 23 

(C 

33 06 

7 97 

MnS04, H20-f9MnS04r 
10Na2SO4 

32 92 

7 42 

ce 

31 05 

9 20 

9 MnS 04 , 10 Na 2 SO 4 

27 67 

10 76 

t: 

22 14 

14 28 

tt 

14 58 

20 01 

t( 

13 96 

21 91 

tt 

12 19 

22 49 

9MnS04, 10Na2SO4+ 
MnSOj, 3Na2S04 

MnS 04 , 3Na2S04 

10 45 

23 41 

7 43 

26 58 

tt 

5 69 

29 31 

ft 

5 11 

30 52 

MnSOi, 3Na2S04+Na SO 4 

2 96 

0 

31 33 
33 

Na2S04 

tt 


(Schrememakers and Provije, Proc Ak Wet 
Amsterdam , 1913, 16 326 ) 


Insol m liquid NPI3 (Franklin, Am Ch 
J 1898, 20 82S ) 

Anhydrous 1^111804 in in sol in absolute 
alcohol 

1000 pts alcohol ot 0 872 sp gi dibbolve 
(> I pts MnS 04 

bol in 50 pts of 50 alcohol Tnsol m 
absolute alcohol (Br Hides, Pogg 20 55b) 

100 pts solution situiitc'd it 15° in dil 
alcohol cont lining 

0 10 50 60 % alcohol, contain 

56 25 61 4 2 0 0 66 pts MnS 04 + 5 H 20 

(Schiff, A 118 365 ) 


When MnS04-h71I() is boiled with ib- 
solute alcohol none is dissolved but Mnb 04 
-f-3H20 is formed 

WhenMnb 04 4-7ri20 ib dissolved in 1 5-50% 
alcohol, the liquid sepiritos into two liyers, 
the lower containing less (12-14%) ihohol 
and more (47-49%) salt, the upper containing 
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more (50-55%) alcohol and less (1 3-2 2%) | 
salt If the alcohol has the above strength 
(15-50%) the separation takes place at ordin- 
ary temp , but with 13-14% or 60% or more 
alcohol, warm mg is necessary to effect the 
separation (Schiff, A 118 363 ) 


Solubihty of MnS04+H20 m alcohol-HAq 
at t° 


Composition of two layers sat with the 
sohd sm at t° 


t° 

Alcohol layer 

Water layer 

% alcohol 

%MnS04 

% alcohol 

% MnSOi 

30 

45 20 

2 49 

8 69 

30 15 

31 

43 90 

2 74 

8 47 

30 10 

35 

41 71 

3 44 

9 24 

28 61 

37 

38 26 

4 84 


26 47 

41 

34 01 

5 86 

11 93 

24 97 

42 

32 37 

6 89 

13 57 

23 09 

43 

31 42 

8 51 

14 33 

22 01 


(Schrememakers and Deuss, Z phys Ch 
1912,79 559) 


Composition of alcohol solutions sat with 
MnSOi+HaO at t° 


t 

% HaO 

% alcohol 

% MnS04 

50 

63 74 

65 21 

65 23 

64 83 

59 41 

0 

6 67 

16 02 

22 63 

36 47 

36 26 

28 12 

18 75 

12 54 

4 12 

35 


0 

5 50 

6 46 

7 48 

9 24 

41 71 

47 73 

48 27 

38 6 

32 37 

31 48 

30 51 

28 61 

3 44 

1 58 

1 57 

30 

61 4 

61 43 

61 25 

60 78 
*61 16 
*52 31 

44 83 

30 95 

9 19 

0 

2 26 

5 09 

5 96 

8 69 

45 20 

54 19 

68 97 

90 80 



*The solutions also sat with respect to one 
another 

(Schrememakers and Deuss ) 


Composition of the solutions sat wnth 
respect to one another 


t® 

water layer 

alcohol layer 


% alcohol 1 

% MnS04 

% alcohol 

%MiiS04 

50 

1 

\6 68 

34 95 

1 

•53 64 

0 97 


• 

•7 69 

30 99 

■ 

[45 83 

2 19 



“8 70 

29 20 

• 

•41 93 

3 11 


ti 

LI 85 

24 84 

1 

\^6 15 

5 95 

35 

t8 38 

29 52 

t42 38 

3 07 


*9 24 

28 61 


*41 71 

3 44 



26 33 


36 89 

5 19 


mm 

21 85 




30 



32 40 

IISEEl 

1 74 



*8 69 


*45 20 

2 49 



\imim 

27 58 


40 71 

3 93 



11 86 

25 75 


37 54 

5 20 



16 18 

20 86 


29 89 

9 64 


(Schrememakers and Deuss ) 


fMetastable solutions 

*Solutions also sat with respect to MnS04, 
H2O 


Solubihty of MnS04-f-4H20 in alcohol -f-Aq 


g H 2 O 

g alcohol 

MnS04 4 H 2 O 

55 86 

30 03 

14 11 

52 25 

43 59 

4 16 

49 41 

47 66 

2 94 

45 34 

53 00 

1 66 

42 56 

56 24 

1 20 


(Lmebarger, Am Ch J 1892, 14 380 ) 


Solubihty of MnS04-l“5H20 in alcohol -f-Aq 
Composition of the solution sat with 
MnS04+5H20 


t® 

alcohol layer j 

1 water layer 

alc^ol 


% 

alcohol 

M^04 

10 

37 06 

5 44 

13 78 

25 25 

15 

44 56 

2 79 

9 25 

29 79 

17 6 

47 11 

2 22 

8 53 

30 88 

21 

53 55 



35 05 

25 

53 09 

1 1 23 

6 81 

33 72 


Composition of solution sat with solid 
substance at 25° 


% H 2 O 

% alcohol 

% MnS04 

Solid phase 

60 7 

0 

39 3 

MnS04+5H20 

( 

*59 47 

6 81 

33 72 

*45 68 

53 09 

1 23 

{{ 

42 05 

57 39 

0 56 

(1 

23 30 

76 70 

0 0 

MnS04-hH20 


*The two hquids are sat with respect to one 
another 
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Composition of the two solutions sat with 
respect to one another at 25® 


Water layer 



Alcohol layer 

% alcohol 

% MnS04 

% alcohol 

% MnS04 

*6 81 

*33 72 

*53 09 

1 23 

8 48 

31 51 

49 76 

1 83 

15 02 

22 61 

32 75 

8 01 


♦Also sat with MnS 04 , 5 H 2 O 


(Schrememakers and Deuss ) 

Insol in absolute ether between 5® and 7®, 
and no crystal H 2 O is removed thereby 
Insol in boiling oil of turpentme, but 1 mol 
crystal H 2 O is removed from MnS 04 + 4 H 20 
(Brandes, Pogg 20 568 ) 

Inso] in benzomtrile (Naumann, B 1914, 
4:7 1370 ) , ethyl acetate Naumann, B 

1910, 43 314), acetone (Naumann, B 1904, 
37 4329, Eidmann, C C 1899, II 1014 ) 

100 g sat solution in glycol contain 0 5 
g MnS 04 (de Comnck, Bull Ac roy Belg 
1906 359 ) 

MnS 04 -j- 7 H 20 occurs as the mm Mallar- 
dtte 

Manganomangamc sulphate, MnO, Mn02, 
4 SO 8 + 9 H 2 O 

Deliquescent Decomp by H2O Sol ml 
little dll H2S04+Aq (Fremy, C R 82 
475 ) 

Manganic sulphate, Mn2(S04)3 

Extremely deliquescent Sol in H 2 O with 
evolution of heat, and decomposition into a 
basic sulphate Behaves similarly with 
dilute acids Sol in traces in cold cone H 2 SO 4 
Insol in cold cone HNOa+Aq Sol in cone 
HCl+Aq Decomp by absolute alcohol 
(Carius, A 98 53 ) 

Manganyl sulphate, Mn02, SO 3 

Sol m H 2 SO 4 but solution decomp if 
below 40-60° Haume Solubility in 40° 
Baumd acid = 15% 55°, 4-5% Solution can 
be heated to 60-S0° without decomp (Bad 
Amlin u Sodafabrik, C C 1906, II 1398 ) 

Manganous hydrogen sulphate 

MnS 04 issol in20pts boiling cone H2SO4, 
more sol in boiling H 2 S 04 +Aq of 1 6 sp gr 
(Schultz ) 

MnH 2 (S 04 ) 2 , and+HaO Sol in H 2 O with 
de^omp (Schultz) 

MnH 6 (S 04)4 Sol in H 2 O with decomp 
(Schultz ) 

Manganic hydrogen sulphate, Mn2H2 (804)4 + 
8H2O 

Deliquescent Decomp by H 2 O Sol in 
dll H2S04+Aq (Francke, J pr (2) 36 251 ) 


Manganous hydrazine sulphate, MnH2(S04)2, 
2 N 2 H 4 

1 pt IS sol in 60 pts H 2 O at 18° 

Stable in the air at 100 ° (Curtius, J pr 
1894, (2) 60 331 ) 

Manganous nickel potassium sulphate, 

MnS 04 , N 1 SO 4 , 2 K 2 S 04 -fl 2 H 20 Sol 
in H 2 O (Vohl, A 94 57 ) 

Manganous potassium sulphate, K 2 SO 4 , 
MnS 04 + 2 H 20 

+ 4 H 2 O EfHorescent (Pierre, A ch (3) 
16 239) 

2 MnS 04 , K 2 SO 4 (MaUet, C N 1899, 
80 301) 

Manganic potassium sulphate, K2Mn2(S04)4 
-f-24H20 

Decomp by dissolvmg m H 2 O (Mitscher- 
hch ) 

Manganomangamc potassium sulphate, 

MnB(S04)8, 5K2S04=3Mn(S04)2, 
2MnS04, 5 K 2 SO 4 

Decomp by much H 2 O Sol m dil or 
cone H 2 SO 4 Insol m alcohol or ether 
(Francke, J pr (2) 36 166 ) 

Manganous potassium zme sulphate, MnSOi, 
2 K 2 SO 4 , ZnS 04 + 12 H 20 
Sol m H 2 O (Vohl ) 

Manganous rubidium sulphate, MnS04, 
Rb 2 S 04 + 6 H 20 

Sol m H 2 O (Tutton, Chem Sop 63 337 ) 
1 1 H 2 O dissolves 357 g anhydrous salt 
at 25® (Locke, Am Ch J 1902, 27, 459 ) 
H-2H20 (Wyrouboff, Bull Soc Mm 1891, 
14 242) 

2 MnS 04 , Rb 2 S 04 (Wyrouboff ) 

Mangamc rubidium sulphate, Mn2(S04)8, 
Rb2S04+24H20 

Deliquescent (Christensen, Z anorg 
1901, 27 333 ) 

Manganous sodium sulphate, MnSO 4 , Na 2 S 04 
H-2H20 Deliquescent in moist air 
(Geiger ) 

4 - 4 H 2 O Sol in 1 2 pts boiling H 2 O 
(Geiger ) 

Manganous sulphate ammoma, MnS04, 4NH3 
Decomp by H 2 O (Rose Pogg 20 148 ) 

Manganous sulphate cupnc oxide, MnSO 4 , 
2 CUO 4 - 3 H 2 O 

(Mailhe, A ch 1902, (7) 27 392 ) 

MnS 04 3Cu0-fa;H20 (Recoura, C R 
1901, 132 1415 ) 

MnS 04 , 24Cu0+a;H20 f Recoura ) 
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Manganous sulpliate hydrazine, MnS 04 , 
2N2H4 

Very unstable 

Somewhat sol in NH40H+Aq (Franzen, 
Z anorg 1908, 60 285 ) 

Manganous sulphate hydroxylamine, MnS 04 , 
NH2OH+2H2O 

Insol m H2O (Feldt, B 1894, 27 405 ) 

Mercurous sulphate, basic, 2Hg20, S08+ 
H2O 

Sol m 25,000 pts H2O at 20° (Gouy, C 
R 1900,130 1401 ) 

Mercurous sulphate, Hg 2 S 04 
Sol m 500 pts cold, and 300 pts hot H2O 
(Wackenroder, A 41 319 ) 

Solubihty m H2O at 18° = 7 8X10 ^ g mol 
per liter (Wilsmore, Z phys Ch 1900, 36 
305 ) 

1 1 H2O dissolves 1171X10^ g-mol 
HgoS04 at 25° (Drucker, Z anorg 1901, 28 
362 ) 


Solubihty m H2O at t° 


t° 

In 100 pts of the solution 

Hg2S04 

H 2 SO 4 

16 5 

0 055 

0 008 

33 

0 060 

0 018 

50 

0 065 

0 037 

75 

0 074 

0 063 

91 

0 084 

0 071 

100 

0 092 

0 071 


(Barre, A ch 1911, (8) 24 203 ) 


Solubility in H2O at 25° is 20% greater 
than at 18° and = 11 71X10-^ g mol per 1 
By addition of increasing amts of H2SO4 the 
solubility is somewhat, but not regularly, 
decreased, K2SO4 lowers solubility less than 
H2SO4 (Drucker, Z anorg 1901, 28 362 ) 
Easily sol m dil HNOs+Aq, from which 
solution it IS separated by dil H2S04H-Aq 
(Wackenroder, A 41 319 ) 

Abundantly sol in hot, less sol in cold dil 
H2SO4 + A.q (Berzelius ) 


Solubility in H2S04+Aq at 25° 


H &O 4 normality 

g inol Ht2S04 pei Iitn 

0 0400 

8 31 X 10 4 

0 1000 

8 78 X 10 4 

0 2000 

8 04 X 10 4 


(Drucker, Z anorg 1901, 28 362 ) 


Partially decomp by hot NH4 salts +Aq 
(Miahle, A ch (3) 6 179 ) 

5 times more sol m sat CdS04+Aq than 
m H2O (Hulett, Phys Pev 1907, 26« 16 ) 
Sat ZnS04 or CdS04 4-Aq attack much less 


than pure H2O, yet the solubility of Hg2S04 
in these solutions is greater, ^ 6 , 0 8 g in 
1 1 ZnS04+Aq and 1 1 g in 1 1 CdS04-h 
Aq at 20° (Gouy, C K 1900, 130 1402 ) 
Solubihty in 0 2N K2S04+Aq=9 05X10 ^ 
g mol per 1 at 25° (Drucker, Z anorg 
1901, 28 362 ) 


Solubility of Hg2S04 m K2S044-ALq 


t° 

g per 100 g sat solution 


K 2 SO 4 

Hg2S04 

free H 2 SO 4 

15 

2 90 

0 0475 

0 0080 


5 70 

0 0703 

0 0093 


8 22 

0 0912 

0 0098 


8 77 

0 0994 



9 44 

0 1080 

0 0110 

33 

2 94 

0 0677 

0 0250 


5 68 

0 1015 

0 0350 


8 30 

0 1364 

0 0441 


10 70 

0 1724 

0 0438 


11 90 

0 1902 

0 0420 

,75 

3 10 

0 1344 

0 1681 


5 75 

0 2120 

0 2135 


8 50 

0 2951 

0 2514 


13 20 

0 4610 

0 2503 


17 30 

0 6440 

0 2225 


(Barre, A ch 1911, (S) 24 202 ) 


About 3 times as sol in sat Znb04H-Aq as 
in distilled H 0 (Wright, Phil Mag (5) 
1885, 19 29 ) 

Mercunc sulphate, basic, 2HgO, SO3 
(Mailhe, A ch 1902, (7) 27 394 ) 

3HgO, bOj {Mineral lurpUh ) 

Sol m 2000 pts roll aril (> )<) pts 1 ( ilinj^ II O 
(Fourcroy A ch 10 H)7 ) 

Sol in 43,478 pts H^O at 16° whdi pptd 
cold, and m 32,258 pts it 16° whdi ])})td xt 
100° (Camel on, Z anxl 19 144) 

SI sol m warm dll H2S()4+Aq (Rose) 
Solubihty m TUO is iiuKastd by iddition 
of H2SO4 up to an idd fontdit of 4 1 mol 
SOs to 93 7 mols H O (Hoitsdn i, / })hys 
Ch 1895, 17 665 ) 

Sol m warm com JKl 01 IlHi+Aq 
(Ditte ) 

Sol m alkali chloiuh s+Aq (Mnlih ) 

Sol in dll HNO3 01 in HCI+Aq More 
easily sol in the wirrn inds (R ly, Chorn 
Soc 1897,71 1099 ) 

3HgO, 2803+‘?H20 (Hoitstmx, Z phys 
Ch 1895, 17 659 ) 

4HgO, 3SO3 (Hopkins Sill Am T 18 
364) 

Mercunc sulphate, HgS 04 
Decomp by H2O into 3HgO, SO3, and a 
sol acid salt Sol in dil H2S04+Aq De- 
comp by all acids (Berzelius ) 
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Sol in warm cone HCl or HBr+Aq, very 
si sol m boihng cone HI+Aq (Ditte, A 
ch (5) 17 124 ) 

Very si sol in hot cone HF (Ditte, A ch 
1879, (5) 17 125 ) 

Sol in HCN+Aq (Mohr ) 

Sol with decomp in NaCl+Aq (Miahle) 
Insol m liquid NH 3 (Franlin, Am Ch 
J 1898, 20 829 

Insol in cone alcohol 
Insol m acetone (Naumann, B 1904, 
37 4329 ), methyl acetate (Naumann, B 
1909, 42 3790 ) , ethyl acetate (Naumann, 
B 1910,43 314) 

Insol in benzomtrile (Naumann, B 1914, 
47 1370) 

Insol in P 3 rridme (Schroeder, Dissert 

1901 ) 

+H 2 O Decomp by H 2 O (Eisfeldt, 
Pharm Centr 1863 812 ) 

Mercuromercunc sulphate, HgaO, 2 HgO, SOa 
Insol m cold H 2 O, not decomp by boiling 
H 2 O Decomp byHCl+Aq (Brooke, Pogg 
66 63 ) 

iIg 2 S 04 , HgS 04 (Baskerville, J Am 
Chem Soc 1897, 19 875 ) 

Mercunc hydrogen sulphate, HgH 2 (S 04)2 
(Braham^ C N 42 163 ) 

Mercunc potassium sulphate, 3 HgS 04 , 
K 2 SO 4 -+- 2 H 2 O 

Sol m H 2 O (Hirzel, J B 1860 332 ) 

Mercunc sulphate chlonde ammomum 
chlonde, 2 HgS 04 , HgCL, 2 NH 4 CI 
Decomp with H 2 O Ether dissolves out 
HgCL (Kosmann, A ch (3) 27 238 ) 


Very dehquescent 

Very sol m H 2 O (Baskerville, J Am 
Chem Soc 1901, 23 895 ) 

-f-H 20 (Baskerville, J Am Chem Soc 
1901, 23 895 ) 

3HgO, SOs, 6HC1 Sol in H 2 O (Ditte ) 

Mercunc sulphate hydroxylamme, HgS 04 , 
2 NH 2 OH-I-H 2 O 

Decomp by cold H 2 O (Adams, Am Ch 
J 1902, 28 209 ) 

Mercunc sulphate lodate iodide, 6(3HgO, 
2S08), 6 Hgl 2 , Hg(I08)2 
Decomp by H 2 O and acids (Bruckner, 
M 1907, 28 961 ) 


Mercunc sulphate iodide, basic, 3HgO, 2S08, 
Hgl2 


3(3HgO, 2S08), 2Hgl2+10H2O 
2(3HgO, 2S08), Hgl 2 + 10 H 2 O Very sol 
m hot cone HNO 3 


3HgO, 2 SO 3 , HgS 04 , 
(Ditte, C H 1905, 140 1167 ) 


IISI2 “h IOH2O 


Mercunc sulphate iodide, E[gS 04 , Hgl 2 
Decomp by F 2 O, not bv alcohol or ether 
(RiegeL J B pr Pharm 11 396 ) 

3 HgS 04 , Hgl 2 Decomp by cold or hot 
H 2 O Sol in H 2 S 04 +Aq (Ditte, C R. 
1905,140 1165) 

4 HgS 04 , Hgl2+15H20, and +I 8 H 2 O De- 
comp by cold or hot H 2 O 
Sol m H 2 SO 4 (Ditte ) 

Mercunc sulphate phosphide 
See Dimercuriphosphomum mercuric sul- 
phate 


Mercuric sulphate cyamde, HgS 04 , Hg(CN )2 
+ 5 H 2 O 

Decomp by cone or warm acids (Rupp, 
Arch Pharm 1912, 260 280 ) 

Mercunc sulphate hydrazme, HgS 04 , N 2 H 4 
Ppt (Hofmann and Marburg, \ 1899, 
306 216 ) 

Mercunc sulphate hydrobromide, HgS 04 , 
2 HBr 

Sol in HiO without separation of basic sul- 
phate (Ditte, A ch ( 5 ) 17 122 ) 

3HgO, feOa, 6 HBr Sol in HoO (Ditte ) 

Mercunc sulphate hydrochlonde, HgS 04 , 
HCl 

Not attacked by HCl SI sol in HNO3 
(Baskerville, J Am Chem Soc 1901, 23 
895 ) 

HgSO^, 2HC1 Sol in H 2 O without sep- 
aration of a basic salt Very sol in warm 
H2SO4, solidifying on cooling if -very cone , 
or crystalhsmg if dil (Ditte ) 


Mercunc sulphate sulphide, basic, 2HgO, 

SO3, Hg^ 

Somewhat sol in HCl, H 2 SO 4 and HNO 3 
(Jacobson, Pogg 1846, 68 412 
4HgO, 3 SO 3 , 2HgS+4H20 SI sol m 
H 2 SO 4 (Estrup, Z anorg 1909, 62 169 ) 

Mercunc sulphate sulphide, 2 HgS 04 , HgS 
SI sol in hot HCl, H2SO4, or HNOa+Aq 
Easilv sol in hot aqua regia (Jacobson, 
Pogg 68 410) 

2 HgS 04 , HgS (Palm, C C 1863 122 ) 
HgS 04 , 2HgS (Barfoed, J B 1864 282 ) 
Sol in aqua regia (Deniges, Bull Soc 
1915, (4) 17 355 ) 

HgS 04 , 3HgS Insol in H 2 O Easily sol 
in aqua regia, decomp by HNO 3 into — 
3 HgS 04 , HgS Insol in all acids except 
aqua regia (Spring, A 199 116) 

Molybdenum ses^rutsulphate (?) 

Bas^c Insol in H 2 O 

Neutral Decomp by H 2 O into acid and 
basic salts 

Acfid Sol in H 2 O (Berzelius ) 
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Molybdenum d 2 sulphate (?) 
Sol in H 2 O 


Molybdenum sulphate, M02O5, 2 S 08 
Very slowly sol m cold, more quickly sol 
in hot H 2 O (Bailhache, C R 1901, 132 476 ) 
TMoOs, 2M0O2, TSOa+Aq (Pochard, C 
R 1901, 132 630 


Molybdic sulphate, MoOa, SOs 
Dehquescent Sol in H 2 O (Schultz- 
Sellack, B 4 14 ) 

MoOs, 3SO3+2H2O Deliquescent Par- 
tially sol in H 2 O (Anderson, Berz J B 22 
161 ) 

Does not exist (Schultz-Sellack ) 

Molybdemun sulphate ammonia, 

5NH3, M0O2SO3, TMoOs-f 8H2O 
3NH3, M0O2SO8, 7M0O3+IOH2O 
Both very sol in water but less sol in H2O 
containing ammonium salts (P4chard, C R 
1901, 132 630 ) 

Neodymium sulphate, basic, Nd208, SOa 
Insol in H 2 O 

Nearly insol in dil acids (Wohler, B 
1913, 46 1730 ) 

Insol m H 2 O (Matignon, C R 1902, 
134 658) 


Neodymium sulphate, Nd 2 (S 04 ) 8 + 8 H 20 
Solubihty m 100 pts H 2 O at t® 


t° 

pts Nda ( 804)3 

0 

9 50 

16 

7 05 

30 

5 04 

50 

3 72 

80 

2 70 

100 

2 21 


(Muthmann and Rolig, B 1898, 31 1728 ) 


Neodymium hydrogen sulphate, Nd(S 04 H )3 
(Brauner, Z anorg 1904, 38 331 ) 

Neodymium potassium sulphate 

Cryst modification more sol m cold than 
m hot H 2 O (Boudouard, C R 1898, 126 
901 ) 


Nickel sulphate, N1SO4 

100 pts H2O dissolve pts N1SO4 at t® 


2 

16° 

20° 

23° 

31° 


30 4 

37 4 

39 7 

41 

45 3 pts 

N 1 SO 4 

41° 

50° 

53° 

60° 

0 

0 


49 1 

52 

544 

57 2 

61 9 pts 

N 1 SO 4 


(Tobler A 95 193 ) 


100 pts of sat solution contain at 11 14® 28 84 
at 18 20° 30 77 pts anhydrous salt (v Hauer W 
A B 53 2 221 ) 

100 pts HaO at 112 5° dissolve 185 71 pts NiSO^ 
(Gnfl&ths ) 

N 1 SO 4 -I- 7 H 2 O IS sol in 3 pts HaO at 12 5° (Tup 
puti ) 

100 pts HaO at 15 6° dissolve 75 6 pts NiS04H- 
7H2O 


Sat NiS 04 +Aq contains at 
—3® +2® 5® 11® 17® 54® 

21 7 22 7 23 1 25 2 26 6 33 6% N 1 SO 4 


68® 74® 92® 97® 110® 117® 119® 

38 2 38 7 42 4 44 2 46 5 48 8 49 4% N 1 SO 4 
(fitard, A ch 1894, (7) 2 552 ) 


See also below under hydrated salts 
Sp gr of NiS 04 +Aqcontaimngg NiSOi-f 
7 H 2 O m 1000 g H 2 O at 23 5® 


140 5 g (==Hmol) 281 421 5 562 

1 073 1 136 1 190 1 238 


602 5 843 983 5 1124 

1280 1 317 1 349 1 378 


Contaimng N1SO4 (anhydrous) 

77 5g(*V2niol) 155 232 5 310 387 5 465 
1 079 1 153 1 224 1 292 1 358 1 421 

(Gerlach, Z anal 28 468 ) 


Sp gr of NiS 04 H-Aq at 0® S==pts N 1 SO 4 
m 100 pts solution, Si = mols N 1 SO 4 in 
100 mols solution 


S 

Si 

fep gr 

4 2930 

0 581 

1 0522 

3 9591 

0 476 

1 0431 

3 2845 

0 392 

1 0357 

2 5043 

0 297 

1 0271 

1 6131 

0 189 

1 0175 

0 8327 

0 097 

1 0089 


(Charpy, A ch (6) 29 26 ) 


Sp gr of NiS 04 +Aq at room temp con- 
taining 

10 62 18 19 25 35% N 1 SO 4 

1 0925 1 1977 1 3137 

(Wagner, W Ann 1883, 18 272 ) 


Nickel sulphate, basic 

Very si sol in H 2 O (Berzelius ) 

6 N 1 O, 5 SO 3 -I- 4 H 2 O (Athanasesco, C R 
103 271 ) 

7NiO, 7 H 2 O, SO 8 + 3 H 2 O Nearly insol 
m H 2 O (Habermann, M 6 432 ) 

5NiO, SO 3 , 5NiO, 2 S 03 ,and 5 Ni 0 , 3 SO 3 
(Pickering, Chem Soc 1907, 91 1985 ) 

6 NiO SO 3 (Stromholm C C 1906, 1 1222 ) 


Sp gr of NiS 04 +Aq at 25® 


Concentration of N 1 SO 4 
+Aq 

Sp gr 

l-nonnal 

1 0773 

Vs- “ 

1 0391 

V^ “ 

1 0198 

Vr- “ 

1 0017 


(Wagner, Z phys Ch 1890, 5 39 ) 



SULPHATE, NICKEL 


999 


For solubility of NiS04+Na2S04 in H2O, 
see under NiS044‘7H20 and NiNa2(S04)2 
100 pts sat NiS04+ZnS04 4-Aq at 18-20° 
contain 35 45 pts of the two salts (v Hauer ) 
Insol m hqmd NH3 (FranMin, Am Ch 
J 1898, 20 828 ) 

HC2H3O2 precipitates it completely from 
aqueous solution (Persoz ) 

100 pts absolute methyl alcohol dissolve 
0 5 pt N1SO4 at 18° (de Bruyn, Z phys 
Ch 10 783) 


Solubility of N1SO4, 3CH40-f-3H20 m methyl 
alcohol at 14° 

P = % anhydrous N1SO4 m the sat solu- 
tions 


H-6H20 Two modifications a-blue,^ 
tetragonal, iS-green, monoclmic 


Solubihty of N1SO4, 6H2O m H2O at t° 




g N 1 SO 4 


Salt used 

t® 

in 100 
g H 2 O 

Salt remaining 

N 1 SO 44 - 6 H 2 O (blue) 

32 3 

43 57 

N 1 SO 4 + 6 H 2 O 
(blue) 


33 0 

43 35 

N 1 SO 4 + 7 H 2 O 

34 0 

43 84 



35 6 

43 79 


N 1 SO 4 + 6 H 2 O 

44 7 

48 05 


N 1 SO 4 + 7 H 2 O 

44 7 

47 97 


NiS 04-1-6H20 (blue) 

50 0 

50 15 


51 0 

50 66 



52 0 

52 34 



53 0 

52 34 



fSteele and Johnson ) 


Alcohol 

by wt 

P 

1 In 1000 mol of the solution 

Mol 

N 1 SO 4 

Mol 

CH 4 O 

Mol 

H 2 O 


3 72 

7 75 

969 

23 2 

97 5 

HiVrA 

1 65 

950 

48 5 

95 


0 96 


91 

92 5 

HSEuI 

1 0 

871 

128 


Blnil 

1 6 

830 

168 

89 

BBuH 


814 

184 

88 

1 25 

2 4 


198 

87 

1 48 

2 9 

781 

216 

86 

1 73 

3 2 

767 


85 

1 93 

3 6 

755 

I 241 


(de Bruyn, R t c 1903, 22 418 ) 


Solubility of jS- N1SO4, 6H2O in H2O at t® 


Salt used 

t® 

g N 1 SO 4 
per 100 
g H 2 O 

Salt remaining 

NiS04+6H20(blue) 

NiS04+6H20(blue) 

N 1 SO 4 + 7 H 2 O 

NiS04+6H20(blue) 

N 1 SO 4 + 7 H 2 O 

NiS04 4-7H20 

NiS04+6H20(blue) 

NiSO4-f6H20(blue) 

N 1 SO 4 + 7 H 2 O 

N 1 SO 4 + 7 H 2 O 

54 5 

h7 0 
leoo 

69 0 

70 0 
73 0 

jsoo 

^89 0 
99 0 

52 50 

53 40 

54 84 

58 38 

59 44 

60 72 

63 17 

67 90 

76 71 

N 1 SO 4 + 6 HO 

(green) 

! 


(Steele and Johnson, Chem Soc 1904, 86 
118) 


This salt IS more sol in ethyl alcohol than 
in methyl alcohol 

See aho under hydrated salts 
For solubility of N1SO4 in ethyl alcohol, 
see under hydrated salts 

100 g sat solution m glycol contain 9 7 g 
N1SO4 at ord temp (de (5oninck, Bull Ac 
Roy Belg 1906 359 ) 

Insol in methyl acetate (Naumann, 
B 1909, 42 3790), ethyl acetate, (Naumann, 
B 1904, 37, 3602 ) 

Very si sol in acetone (Krug and 
M^Elroy ) 

Insol in acetone (Naumann, B 1904, 
37 4329, Eidmann, C C 1899, TI 1014) 
+H2O Very si sol m abs methyl al- 
cohol After standing in contact with it for 
8-9 months, the solution contams 1 34% 
N1SO4 (de Bruyn R t c 1903, 22 414 ) 
+2H2O Cryst from sat NiS04-hAq at 
131° (Steele and Johnson ) 

-f-4H20 Solubility m methyl alcohoH- 
Aq at 10° Time =24 hrs P=% anhydrous 
salt in the sat solutions 


Alcohol of 

P 


100% 80% 50% 
7 38 0 66 143 


20 % 
14 8 


water 

251 


(de Bruyn, R t c 1903, 22 414 ) 


Tr pomt from a- to jS- salt = 53 3° (Steele 
and Johnson ) , , , 

100 pts absolute methyl alcohol dissolve 
31 6 pts N1SO4-I-6H2O at 17°, 100 pts 93 5% 
methyl alcohol dissolve 7 8 pts N1SO4+ 
6H2O at 18°, 100 pts 50% methyl alcohol 
dissolve 1 9 pts NiS04-l-6H20 at 18° (de 
Bruyn, Z phys Ch 10 786 ) 

a-Salt Solubility in methyl alcohol -1-Aq 
at 14° Time = 5 to 6 hrs 


Alcohol 1 

% by wt 

N 1 SO 4 

In 1000 mol of the solution 

Mol 

N 1 SO 4 

Mol 

CH 4 O 

Mol 

H 2 O 

100 

12 4 

26 

794 

180 

97 5 

10 6 

22 3 

808 

170 

96 

6 5 

14 

817 

169 

92 5 

3 06 

5 9 

838 

156 

90 

1 18 

2 3 

821 

177 

85 

0 315 

0 57 

757 

242 

80 

0 25 

0 4 

688 

312 

60 

0 46 

0 8 

453 

546 

40 

2 43 

3 5 

265 

732 

20 

14 7 

21 

105 

874 

0 (water) 

26 0 

39 

0 

961 


(de Bruyn, R t c 1903, 22 412 ) 
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SULPHATE, NICKEL 


salt Solubility m methyl alcohol +Aq at 
14° Tmie=^hrs 


Alcohol 
% by wt 

Nifo4 

In 1000 mol of the solution 

Mol 

N 1 SO 4 

Mol 

CH 4 O 

Mol 

H 2 O 


15 7 

33 8 

763 


97 5 

12 4 

26 

781 

193 

95 

■MiW 

20 3 

784 

196 

92 5 

S 61 

11 1 


189 


2 35 

4 5 


185 

89 

1 79 




88 

1 29 




87 

■lai 




86 





85 

bSi 

1 3 

755 

244 


0 415 

0 7 

682 

317 


0 75 

1 3 

453 

546 

40 

3 11 

KSI 

264 

732 


14 1 

Bo 


874 

0 (water) 

27 2 

Bl 

■I 



(de Bruyn ) 


4-7H20 

Solubihty m 100 pts H 2 O at t°, using 
N 1 SO 4 + 7 H 2 O 



Pts 

N 1 SO 4 

t® 

Pts 

N 1 SO 4 

t® 

Pts 

N 1 SO 4 

0 

29 3 

33 

45 

5 

66 

63 

6 

1 

29 7 

34 

46 

0 

67 

64 

1 

2 

30 1 

35 

46 

5 

68 

64 

7 

3 

30 5 

36 

47 

0 

69 

65 

3 

4 

31 0 

37 

47 

5 

70 

65 

9 

5 

31 5 

38 

48 

0 

71 

66 

5 

6 

32 0 

39 

48 

5 

73 

67 

0 

7 

32 5 

40 

49 

0 

72 

67 

6 

S 

33 0 

41 

49 

6 

74 

68 

2 

9 

33 5 

42 

50 

1 

75 

68 

8 

10 

34 0 

43 

50 

6 

76 

69 

3 

11 

34 5 

44 

51 

2 

77 

69 

9 

12 

36 0 

45 

51 

7 

78 

70 

5 

13 

35 5 

46 

52 

3 

79 

71 

1 

14 

36 0 

47 

52 

8 

80 

71 

7 

15 

36 5 

48 

53 

4 

81 

72 

3 

16 

37 0 

49 

53 

9 

82 

72 

9 

17 

37 5 

50 

54 

5 

83 

73 

5 

18 

38 0 

51 

55 

0 

84 

74 

1 

19 

38 5 

52 

55 

6 

85 

74 

6 

20 1 

39 0 

53 

56 

1 

86 

75 

2 

21 

39 5 

54 

56 

7 

87 

75 

8 

22 

40 0 

55 

57 

3 

88 

76 

4 

23 

40 5 

56 

57 

9 

89 

77 

0 

24 

41 0 

57 

58 

4 

90 

77 

6 

25 

41 5 

58 

59 

0 

91 

78 

2 

26 

42 0 

59 

59 

6 

92 

78 

8 

27 

42 5 

60 

60 

2 

93 

79 

4 

28 

43 0 

61 

60 

7 

94 

80 

1 

29 

43 5 

62 

61 

3 

95 

80 

7 

30 

44 0 

63 

61 

9 

96 

81 

3 

31 

44 5 

64 

62 

4 

97 

81 

9 

32 

45 0 

65 

63 

0 

98 

82 

5 


Solub±ty in 100 pts H 2 O at t° — Continued 


t® 

Pts 

N 1 SO 4 

t® 

Pts 

NIS 04 

t° 

Pts 

N 1 SO 4 


mm 



mm 

88 1 

100 

83 7 

104 

86 2 

108 

88 7 

101 

84 3 

105 

86 8 

108 4 

88 7 

102 

84 9 

106 

87 5 




(Mulder, calculated from his own and Tob- 
ler^s determmations, Scheik Verhandel 1864 
70) 


Solubihty in H 2 O at t° 


Salt used 

t® 

g N 1 SO 4 
m 100 
gH20 

Salt remaining 

N 1 SO 4 + 7 H 2 O 

-5 

25 74 

N 1 SO 4 + 7 H 2 O 

t 

iC 

0 

27 22 

a 

9 

31 55 

tt 


15 

34 19 

tt 

tt 

22 6 

37 90 

tt 

It 

22 8 

38 88 

tt 

tt 

30 0 

42 46 

tt 

NiSOi+eHjO 

30 0 

42 47 

tt 

NiSO.+THsO 

32 3 

44 02 

tt 

tt 

33 0 

45 74 

tt 

tt 

34 0 

45 5 

tt 


(Steele and Johnson, Chem Soc 1904, 86 
116) 


M-pt of NiS 04 -h 7 H 20 =98-100° (Til- 
den, Chem Soc 46 409 ) 

Tr pomt from a-6H20 salt to 7 H 2 O salt = 
31 5° (Steele and Jolmson ) 

Exists also in an unstable, more soluble 
modification (Fedorow, C C 1903, II 
95) 


Solubihty of N 1 SO 4 7 H 20 +Na,S 04 IOH 2 O 
in 100 g H 2 O at t° 


t 

grams N 1 SO 4 

trains Na fc5(>4 

0 

22 4b 

10 09 

5 

25 28 

15 245 

10 

28 26 

20 ()4 


TKoppel, Z phys Ch 1905, 52 401 ) 
See aUo under NiNa 2 ( 864)4 


100 pts absolute methyl alcohol dissolve 46 
pts N 1 SO 4 + 7 H 2 O at 17°, 100 pts absolute 
methyl alcohol dissolve 24 7 pts NiS 04 H- 
7 H 2 O at 4°, 100 pts 93 5% methyl alcohol dis- 
solve 10 1 pts N 1 SO 4 + 7 H 2 O at 4°, 100 pts 
50% methyl alcohol dissolve 2 pts N1SO4+ 
7H20at4° (de Bruyn, Z phys Ch 10 786) 
















SULPHATE, NICKEL ZINC 
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Solubility m methj^l alcohol +Aq at 14° 
Tune, 5 to 6 hrs 


Alcohol 
% by wt 

Nilbi 

1 In 1000 mol of solution 

Mol 

N 1 SO 4 

Mol 

CH 4 O 

Mol 

H 2 O 

100 

16 8 

35 7 

714 

250 

97 5 

13 9 

29 

734 

237 

95 

11 6 

23 6 

742 

234 5 

92 5 

8 12 

16 2 

760 

224 

90 

5 78 

11 2 

758 

231 

85 

1 52 

3 

744 

253 

84 

1 06 




83 

0 985 




82 

0 83 




81 

0 665 




80 

0 653 

1 2 

687 

312 

60 

0 806 

1 3 

453 

546 

45 

1 73 




40 

2 78 

4 

264 

732 

35 

4 55 




30 

6 33 




20 

13 7 

20 

105 

875 

0 (water) 

26 4 

39 5 

0 

960 5 


(de Bruyn, B t c 1903, 22 411 ) 


100 g absolute ethyl alcohol dissolve 1 3 
S NiS04-j-7H20 at 4°, and 2 g at 17° (de 
Bruyn, Z phys Ch 10 786 ) 

Min Moreno site 


Nickel hydrazine sulphate, N1H2 (804)2, 
2N2H4 

1 pt IS sol in 275 5 pts H2O at 18° SI 
sol in hot H2O Sol in HNO3 with decomp , 
insol in HCl Sol in NH40H+Aq (Cur- 
tius, J pr 1894, (2) 60 331 ) 

Nickel potassium sulphate, N1SO4, K2SO4+ 
6H2O 

Sol in 8 9 pts II 2 O (Tupputi ) 

100 pts H2O dissolve at 
0^ 10° 14° 20° 30° 

5 3 8 9 10 5 13 8 18 6 pts anhydrous salt, 

36° 49° 55° 60° 75° 

20 4 27 7 32 4 35 4 45 6 pts anhydrous salt 
(Tobler, A 96 193 ) 


Saturated solution Contains at 
20° 40° 60° 80° 

8 7 12 3 17 6 22 0% anhydrous salt 

(v Hauer, J pr 74 433 ) 


1 1 H2O dissolves 68 8 g anhvdrous 
salt at 25° (Locke, Am Ch J 1902, 97 459 ) 


Nickel potassium zmc sulphate, N1SO4, 
2K2SO4, ZnS04-f I2H2O 
Sol m H2O (Vohl, A 94 51 ) 


Nickel rubidium sulphate, NiS04, Hb2S04+ 
6H2O 

Sol in H2O (Tutton, Chem Soc 63 337 ) 
1 1 H2O dissolves 59 8 g anhydrous 
salt at 25° (Locke, Am Ch J 1902, 27 459 ) 

Nickel sodium sulphate, NiNa2(S04)2+4H20 


Solubility of NiNa2(S04)2 4H2O m 100 g H2O 
at t° 


t® 

grams NiS04 

grams NaaSOi 

20 

29 31 

26 87 

25 

27 33 

25 33 

30 

24 64 1 

22 58 

35 

23 66 

21 67 

40 

21 88 i 

20 65 


(Koppel, Z phys Ch 1905, 62 401 ) 


Solubihty of NiNa2(S04)2 4H2O +N1SO4 
7H2O m 100 g H2O at t° 


t® 

grams 

N 1 SO 4 

grams 

NaS04 

t® 

grams 

N 1 SO 4 

grams 

NaaS04 

18 5 

30 70 

25 805 

30 

34 98 

19 825 

20 

31 59 

25 355 

35 

36 01 

16 435 

25 

33 11 

23 07 

40 

37 935 

14 295 


(Koppel ) 


Solubility of NiNa2(S04)2 4H20+Na2S04 
IOH2O in 100 g H2O at t° 


t® 

grams N 1 SO 4 

grams NaS04 

18 5 

26 14 

29 455 

20 

24 07 

31 365 

25 

18 81 

37 13 

30 

9 87 

44 25 


(Koppel ) 

Solubility of NiNa2(S04)2 4H20+Na2S04 
(anhydrous) in 100 g H2O at t° 


t® 

grams N 1 SO 4 

grams Na2S04 

35 

7 13 

49 595 

40 

7 245 

49 03 

(Koi)pel ) 


Nickel thalhum sulphate, N1SO4, TI2SO4+ 
6H2O 

Easily sol in H2O Can l)e recryst from 
little H2O without decomp (Werther, J pr 
92 132 ) 

1 I H2O dissolves 46 1 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27, 459 ) 

Nickel zmc sulphate, N1SO4, ZnS04+13H20 
Sol in 3-4 pts cold H2O Insol in alcohol 
(Tupputi, 1811 ) 

Completely sol m NH40H+Aq 
2N1SO4, 2ZnS04, H2SO4 (fitard, C R 
87 602 ) 




1002 


SULPHATE AMMONIA, NICKEL 


Njckel sulphate ammouia, N1SO4, ONHa 
Sol in H2O with separation of hydroxide 
(Rose, Pogg 20 151 ) 

N1SO4, SNHs-f-SHHaO Dehquescent 
(Andr6, C R 106 936 ) 

N1SO4, 4NH3-I-2H2O Easily sol in H2O 
Can be recrystallized out of httle H2O In- 
sol even in dil alcohol (Erdmann ) 

Nickel sulphate cupnc oxide, N1SO4, 2CuO+ 
6H2O 

(Mailhe, Bull Soc 1902, (3) 27 172 ) 
2N1SO4, SCuO+lOHaO, and +I2H2O 
(Mailhe ) 

5N1SO4, 16Cu04'icH20 (Recoura, C R 
1901, 132 1415 ) 

N1SO4, 20CuO4‘a;H2O (Recoura) 

Nickel sulphate, hydrazine, NiS04, 3N2H4 
Ppt (Curtius, J pr 1894, (2) 60 343 ) 

Nickel sulphate hydroxylanime, N1SO4, 
6NH2OH 

Decomp byH20 (Uhlenhut, A 1899,307 
334 ) 

Nitrosyl sulphate, H(NO)S04 
See Nitrosulphomc acid 

Osimous sulphate 

Easily sol in H2O and alcohol 

Osmic sulphate 

Sol in H2O (Berzehus ) 

Palladous sulphate, basic, PdS04, 7PdO-f- 
6H2O, and IOH2O 

Insol in H2O Easily sol in HCl+Aq 
(Kane ) 

Palladous sulphate, PdS04+2H20 
Dehquescent in moist air, very sol in H2O, 
but decomp by much H2O, with separation 
of a basic salt (Kane ) 

Phosphoryl sulphate, (P0)2(S04)* (?) 

Possible composition of Weber’s (B 20 
86 ) P2O6, SSOa (?) 

3P2O4, 2S08 Immediately decomp by 
H2O (Adie, C N 1891, 63 102 ) 

Platmic sulphate, Pt (804)2 
Deliquescent Sol in H2O, alcohol, or 
ether, also in HsP04, HCl, and HNOs+Aq 
(Berzelius ) 

H2Pt02 so 4 Sol in H2O (Blondel, A ch 
1905, (8) 6 109 ) 

Pt02, SO84-4H2O Ppt Decomp by H2O 
Sol m H2SO4 

PtS04(OH)2, 4Pt(0H)4+3H20 Ppt ^ 
(Prost, Bull Soc (2) 46 156 ) 
Pt8S040i8+16H20 As above (Prost) 


Platmum hydroxylanime sulphate, 
Pt(NH20H)4S04 

Only si sol mH20,sol m dil H2S04+Aq 
(Uhlenhut, A 1900,311 123) 

Platmic potassium sulphate, basic 
Insol m boilmg H2O, HNO3, H2SO4, 
HsPO^, HC2H3O2, or NH40H-hAq Easily 
sol in boihng HCl+Aq SI decomp by 
aqua regia (E Davy ) 

Ptio (804)20 10 , 3K2S04H“34H20 Insol m 
H2O (Prost, BuU Soc (2) 46 156 ) 
Pti8(S04)022, 5K2S04-}-34H20 As above 
(Prost ) 

Platmum rubidium sulphate, Pt6Rb6(S04)4 4 - 
17H2O 

Sol m H2O (Prost, Bull Soc (2) 46 156 ) 

platmum sulphate sulphocarbamide, PtS04, 
4CS(NH2)2 

Insol in H2O Sol m cone H2SO4 without 
decomp (Kurnakow J pr 1894, (2) 50, 
489) 

Potassium sulphate, K2SO4 
Not hygroscopic m the ordmary sense of the 
word 100 pts K2SO4 over H2O at 14r-20° 
absorb 58 pts H2O m 22 days, and finally de- 
hquesce completely (Mulder ) 

12 pts K2SO4 mixed with 100 pts H2O 
lower the temp 3 3° (Rudorff, B 2 68 ) 

100 pts H2O dissolve with absorption of 
heat at 0° 

8 36 pts K2SO4 (Gay-Lussac ) 

8 46 (Mulder ) 

8 5 (Gerardm ) 

7 31 “ (MoUer, Pogg 117 386) 

7 3-7 9 “ (Nordenskiold, Pogg 

136 314) 

100 pts H2O at 0® dissolve 8 36 pts K2SO4 at 12 72® 
10 57 pts at 49 08® 16 91 pts at 63 90® 19 29 pts 
at 10150® 26 33 pts (Gaylussac A ch (2) 11 311 ) 


Solubility in 100 pts H 2 O at t® 


l® 

Pts 

K 2 SO 4 

t® 

Pts 

KiS04 

0 

7 8 

47 0 

16 0 

15 65 

10 3 

70 2 

20 3 

28 1 

12 8 

98 0 

23 9 


(Nordenskiold Pogg 136 341 ) 


100 pts sat K2SO4 at 101 7® contain 17 5 pts K2SO4 
or 100 pts H2O at 101 25 dissolve 21 212 pts K2SO4 
(Gnffitns ) 

100 pts H2O at 102 8® dissolve 29 pts K2SO4 (Penny) 
at 15° 7 3 6 25 pts (Ure s Diet ) at 100° 20 pts 
(Ure s Diet ) at 100® 24 2 pts (Wenzel) 

Sol in 9 081 pts H 2 O at 15 (Gerlach) in 16 pts at 
15° and 6 pts at m ig pts cold and 
5 pts II Ti pts cold and 5 pts 

boilint IT u i*( in 12 pts H 2 O at 0® and 4 pts 
boiling H 2 O (M R and P ) in 12 pts H 2 O at 18 75® 
(Abl) 

K2SO4 sat at 15® has sp gr =1 0774 and contains 
10 055 pts K2SO4 ip 100 pts H2O (Michel and 
Krafft A ch (3) 41 478 ) 

100 pts H2O dissolve 9 26 pts K2SO4 at 
15 6®, and sat solution has sp gr = 1 177 
(Page and Keightley, Chem Soc (2) 10 566 ) 




SULPHATE, POTASSIUM 
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Solubility m 100 pts H2O at t® 


t® 

Pts 

K 2 S 04 

t® 

Pts 

K 2 S 04 

t° 

Pts 

KaS04 

0 

8 

5 

35 

13 

1 

70 

19 

8 

1 

8 

6 

36 

13 

3 

71 

20 

0 

2 

8 

7 

37 

13 

4 

72 

20 

2 

3 

8 

8 

38 

13 

6 

73 

20 

4 

4 

9 

0 

39 

13 

8 

74 

20 

6 

5 

9 

1 

40 

14 

0 

75 

20 

8 

6 

9 

2 

41 

14 

2 

76 

21 

0 

7 

9 

3 

42 

14 

3 

77 

21 

2 

8 

9 

4 

43 

14 

5 

78 

21 

4 

9 

9 

5 

44 

14 

7 

79 

21 

6 

10 

9 

7 

45 

14 

9 

80 

21 

8 

11 

9 

8 

46 

15 

1 

81 

22 

0 

12 

9 

9 

47 

15 

3 

82 

22 

2 

13 

10 

0 

48 

15 

5 

83 

22 

4 

14 

10 

2 

49 

15 

6 

84 

22 

6 

15 

10 

3 

50 

15 

8 

85 

22 

8 

16 

10 

4 

51 

16 

0 

86 

23 

0 

17 

10 

5 

52 

16 

2 

87 

23 

2 

18 

10 

7 

53 

16 

4 

88 

23 

4 

19 

10 

8 

54 

16 

6 

89 

23 

6 

20 

10 

9 

55 

16 

8 

90 

23 

9 

21 

11 

1 

56 

17 

0 

91 

24 

1 

22 

11 

2 

57 

17 

2 

92 

24 

3 

23 

11 

3 

58 

17 

4 

93 

24 

5 

24 

11 

5 

59 

17 

6 

94 

24 

7 

25 

11 

6 

60 

17 

8 

95 

25 

0 

26 

11 

7 

61 

18 

0 

96 

25 

2 

27 

11 

9 

62 

18 

2 

97 

25 

5 

28 

12 

0 

63 

18 

4 

98 

25 

7 

29 

12 

2 

64 

18 

6 

99 

25 

9 

30 

12 

3 

65 

18 

8 

100 

26 

2 

31 

12 

5 

66 

19 

0 

101 

26 

4 

32 

12 

6 

67 

19 

2 

102 

26 

6 

33 

12 

8 

68 

19 

4 

102 25 

26 

75 

34 

13 

0 

69 

19 

6 





(Mulder, calculated from his own and other 
experiments, fecheik Verhandel 1864 50 ) 

If solubility S = pts anhydrous salt in 100 
pts of solution, b = 7 5 +0 1070t from 0° to 
163® Solubility from 163° to 220° is constant 
at 25 (Ltard, C R 106 208 ) 

Solubility of K2SO4 in 100 pts H^O at t° 


t° 

Pts 

KafeOi 

t 

Pts 

K^04 

t® 

Pts 

K 2 SO 4 

16 

9 76 

39 

14 21 

120 

26 5 

20 

10 30 

54 

17 39 

143 

28 8 

28 

36 

12 59 

13 28 

98 

23 91 

170 

32 9 


(Tilden and Shenstone, Phil Trans 1884 23 ) 

Solubility of K2SO4 in H2O 100 pts H2O 
dissolve at 

4 3° 18 4® 69 9° 

8 16 10 8 19 7 pts KaSO^ 

(Andreae, J pr (2) 29 456 ) 


100 ccm H2O dissolve 12 04 g K2SO4 at 
25® (Trevor, Z phys Ch 7 468 ) 

Sat K!2S044-Aq contains at 


21® 

23® 

60® 

99® 

130® 

101 

10 3 

14 5 

191 

21 1 % K2SO. 

130® 

152® 

175® 

195® 

220® 

213 

22 8 

245 

23 8 

24 6% K2SO, 


(fitard, 

A ch 

1894, (7) 2 549 ) 


Solubility of K2SO4 m H2O at t® 
G K 2 SO 4 per 100 g H 2 O 


t° 1 

K 2 SO 4 

Sp gr 


e:2S04 

Spgr 

0 40 

7 47 

1 0589 

58 95 

18 01 

1 1089 

15 70 

10 37 

1 0770 

74 85 

20 64 

1 1157 

31 45 

13 34 

1 0921 

89 70 

22 80 

1 1194 

42 75 

15 51 

1 1010 

101 1* 

24 21 

1 1207 


*=b -pt 

(Berkeley, Phil Trans Roy Soc 1904, 203 
A, 189 ) 

100 g H2O dissolve 0 133 gram-equivalent 
K2S04at25® (Van’tHoff and Meyerhoffer, 
Z phys Ch 1904, 49 315 ) 

1 1 sat K2S04H-Aq at 25® contams 0 617 
mols K2SO4 (Herz Z anorg 1911, 73 274 ) 

Solubility of K2SO4 in H2O at t® 


4 78 
30 05 
54 20 
68 90 


% K2SO4 


7 82 
11 43 
14 77 
16 40 


(Le Blanc and Schmandt, Z phys Ch 1911, 
77 614) 

100 g H2O dissolve 12 10 g K2SO4 at 25® 
(Amadori, Rend Acc Line 1912, (5) 21 II 
667) 

Solubility of K2SO4 in H2O at various pres- 
sures Figures denote pts K2SO4 con- 
tained in 100 pts sat KiS04+Aq at t® 
and A pressure in atmospheres 


A 

0 ® 

15 ® 

15 5 ® 

16 2 ° 

1 

6 81 

9 14 

9 24 

9 35 

20 

7 14 


9 44 

9 54 

30 

7 14 





(Moller, Pogg 117 386 ) 

Sat K2S04+Aq boils at 101 5®, and con- 
tams 26 33 pts K2b04 to 100 pts H2O (Gay- 
Lussac), at 1017®, and contains 212 pts 
K2SO4 to 100 pts H2O (Griffiths), at 102 25 , 
and contams 26 75 pts K2SO4 to 100 pts H2O 
(Mulder), boils at 103® (Kremers) 

Crust forms at 101 7®, and soliRion con- 
tains 25 3 pts K2SO4 to 100 pts H2O, highest 
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temp observed, 102 1® (Gerlach, Z anal 
26 426) 


B-pt of K2S04+Aq contammg pts K2SO4 
to 100 pts H2O 


B pt 

Pts K 2 SO 4 

B pt 

Pts K 2 SO 4 


7 

102° 



14 5 


31 6 


22 1 




(Gerlach, Z anal 26 430 ) 


Sp gr of K 2 SO 4 at 19 5° 


% KiSOi 

Sp gr 

% K 2 SO 4 

Sp gr 

2 401 

1 0193 

9 264 

1 0763 

4 744 

1 0385 

10 945 

1 0909 

6 968 

1 0568 




(Kremers Pogg 96 120) 


Sp gr and B pt of K2S04+Aq at 12 5® 


SO 

OW 

P-i^ 

Sp gr 

B pt 

•29 

OW 

Sp gr 

B pt 

1 

1 0079 

100 38® 

6 

1 0456 

101 12 

2 

1 0151 

100 63® 

7 

1 0524 

101 25® 

3 

1 0231 

100 75® 

8 

1 0599 

101 26® 

4 

1 0305 

100 88® 

9 

1 0676 

101 38® 

5 

1 0391 

101® 

10 

1 0735 

101 5® 


(Brandes and Gruner 1827 ) 


K2S04+Aq sat at 8® has 1 072 sp gr 
(Anthon, A 24 . 211 ) 

K2S04+Aq saturated at 12° contains 
10 38% K2SO4 and has sp gr 1 0716 (Struve, 
Zeit Ch (2) 6 323), satuiated at 15° con- 
tains 1101% K2SO4 and has sp gr 10831 
(Gerlach) , saturated at 18 75° contains 
10 74% K2SO4 and has sp gr 1 0798 (Kars- 
ten) 

Sp gr of K2S04-f-Aq at 15° 


0 

Sp gr 

cP 

M 

Sp gr 


Sp gr 

1 

1 0082 

5 

1 0410 

8 

1 0664 

2 

1 0163 

6 

1 0495 

9 

1 0750 

3 

4 

1 0245 

1 0328 

7 

1 0579 

9 92 

1 0830 


(Gerlach, Z anal 8 287 ) 


Sp gr of K2S04+Aq at 18° 


%K2S04 

Sp gr 

5 

1 0395 

10 

1 0815 


jsp gr of K2S04+Aq at 15°/15° a=pts 
K2SO4 m 100 pts of the solution, b ==pts 
K2SO4 in 100 pts H2O 


a 

b 

Sp gr 

1 

1 010 

1 00808 

3 

3 093 

1 02447 

5 

5 263 

1 04091 

7 

7 527 

1 05776 

9 

9 890 

1 07499 

9 92 

11 013 

1 08305 


(Gerlach, Z anal 28 493 ) 


Sp gr of K2S04+Aq at 20° containing 0 5 
mol K2SO4 to 100 mols H20 = 103758, 
containing 1 mol K2SO4 to 100 mols H2O = 
1 06744 (Nicol, Phil Mag (5) 16 122 ) 


Sp gr of K2S04-f Aq at 25° 


Concentration of K 2 SO 4 
+Aq 

Sp gr 

1-nonnal 

1 0664 

Vr- “ 

1 0338 

V4- “ 

1 0170 


1 0084 

(Wagner, Z phys Ch 1890, 6 37 ) 


K2S04+Aq contammg 6 7% K2SO4 has 
sp gr 20°/20° = 1 0549 (Le Blanc and 
Rohland, Z phys Ch 1896, 19 278 ) 


Sp gr of K2S04+Aq at 20 1°, when p=: 
per cent strength of solution, d= ob- 
served density, w== volume cone in 

/pd \ 
gr percc j 


p 

d 

w 

9 83 

1 0800 

0 10615 

8 172 

1 0657 

0 08708 

6 779 

1 0539 

0 07144 

5 021 

1 0394 

0 05218 

3 127 

1 0238 

0 03202 

2 508 

1 0186 

0 02554 

1 448 

1 0100 

0 01463 

1 079 

1 0070 

0 01087 

1 047 

1 0066 

0 01053 

0 455 

1 0018 

0 0045b 


(Barnes, J phys Chem 1898, 2 543 ) 


Sp gr of K2S04+Aq at 18° 


H KjSO-j g equiv per 1 

fop gr at 18 

0 8327 

1 -0567 

0 7975 

1 0539 

0 6688 

1 0456 

0 5029 

1 0344 

0 5016 

1 0340 

0 2508 

1 0173 

0 01001 

1 0006 


(Kohlrausch, W Ann 1879 1 ) 


(McKay, Elektrochem Zeit 1899, 6 115 ) 













bULfr-ttAiJi, ruiACjOiUivi 


iUUO 


Sp gr of sat K 2 S 04 +Aq at t® 


t® 

g K 2 SO 4 sol m 

100 g H 2 O 

Sp gr 

0 

7 36 

1 058 

10 

9 22 

1 069 

20 

11 11 

1 081 

30 

12 97 

1 089 

40 

14 76 

1 097 

50 

16 50 

1 106 

60 

18 17 

1 114 

70 

19 75 

1 121 


(Tschernaj, J Russ phys Chem Soc 1912, 
44 1565) 


Sol m cone acids, not pptd by glacial 
HC2H3O2 Insol in KOH+Aq of 1 35 sp gr 
(Liebig, A 11 262 ) 


Solubility of E: 2 S 04 in H 2 S 04 +Aq at 18^^. 


Mols per 100 mols 
solution 

K SO 4 H 2 SO 4 

Solid phase 

1 10 

0 

K 2 SO 4 

1 59 

0 95 

tt 

2 49 

2 70 

tt 

2 75 

3 17 

K 2 SO 4 , KHSO 4 

2 75 

3 74 

Ut 

2 83 

5 08 

<( 

2 80 

6 79 

K 2 S 04 , 3 KHS 04 

2 61 

5 61 

K 2 S 04 , 6 KHS 04 

2 25 

6 19 

+KHS 04 

1 08 

7 94 

KHS 04 

0 77 

9 2 

t( 

0 44 

22 7 

(( 


(Stortenbecker, R t c 1902, 21 407 ) 


bolubihty in Il2fe()4-|-Aq at 0° 


1000 ot tlu solution 
coutaiu 


Mols 

H bOi 

Mols 

Jv S( ) 1 

Solid ph ISC 


0 ^9> 

K S()4 

0 37 

0 5) 


0 75 

0 ()1 

( 

1 OS 

0 71 

K so,+K ir(s(>i) 

1 n 

0 7i 

K,II(S()4) 

1 44 

0 71 

1 b() 

0 ()9 

<( 

1 89 

0 ()() 

K4J1(8()4) +Ki 
( 

1 88 

0 t)9 

2 15 

0 59 

Ka-|-Kb 

2 12 

0 bl 


2 29 

0 54 

Kb 

2 30 

2 33 

0 53 

Kb + KHS()4 

ii 

2 48 

0 43 

KHSO 4 

3 08 

0 28 

a 

4 4o 

0 12 

(C 

5 27 

0 09 

(( 


These results show that at 0® there exist 


between K3H (804)2 and KHSO4, two acid 
sulphates, Ka and Kb Ka is probably 
K2b04, 3fcHS04 and Kb is probably K2SO4, 
6KHSO4 

(D^Ans, Z anorg 1909, 63 228 ) 


3 1 mols K 2 SO 4 are sol m absolute H 2 SO 4 
at 25® (Bergius, Z phys Ch 1910, 73 353 ) 


Solubihty in H 2 S 04 +Aq at 25® 


Millimols H 2 SO 4 

Millimols K 2 SO 4 

m 10 com 

in 10 com 


6 17 

3 97 

8 92 

7 57 

10 82 

14 35 

14 86 


(Herz, Z anorg 1912, 73 276 ) 


Solubihty in H 2 S 04 +Aq at 25° 


In 1000 g of 
the solution 

Mols Mols 
SO 3 K fe04 

Solid phase 

6 42 

0 171 

KHSO4 ‘ 

6 60 

0 190 

(t 

6 91 

0 266 

KHS04+KH3(S04)2; H 2 O 

7 26 

0 182 

(t 

7 62 

0 157 

(i 

7 88 

0 167 

it 

8 00 

0 201 

it 

8 10 

0 250 

KH3(b04)2, H 2 O 

8 15 

0 352 

(( 

8 16 

0 364 

IvH,(S04)2, H20+KH3(>S04)j 

8 29 

0 341 

8 33 

0 322 

(( 

8 45 

0 325 

{( 

8 b2 

0 otb 

(( 

8 57 

0 o84 

KH,(S04)2 

(( 

8 71 

0 412 

8 82 

0 5S3 

KH,(S()4) 

8 65 

0 880 

KHa(b()4) +KnS07 

8 63 

0 899 

KHb OyCmctist iblc solution) 

8 70 

0 882 

it 

8 96 

0 561 

It 

9 80 

0 365 

ct 

9 78 

0 410 

it 

9 80 

0 665 

KHS (>7 

9 66 

0 904 

tt 

9 66 

0 937 

It 


(D^Ans, Z anoig 1913,80 219) 


Pptd from K 2 S 04 +Aq by NH 40 H+Aq 
(Sullivan ) 
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Solubility of K2SO4 m NHiOH+Aq at 20° 


G NHsm 

100 com H 2 O 

G K2S04in 

100 cem H 2 O 

0 


6 08 


15 37 


24 69 

0 140 

31 02 

0 042 


(Girard, Bull Soc (2) 43 622 ) 


1 1 sat solution in H2O contains 105 7 g 
K2SO4 at 20°, m NH^OH+Aq (5 2% NH,), 
46 2 g (Konowalow, J Russ Phys Chem 
Soc 1894, 31 985 ) 


Solubility of K2SO4 in KOH+Aq at 25° 


In 1000 g of the solution 


Mols K2SO4 

Mols (K0H)2 

0 617 

0 0 

0 433 

0 258 

0 280 

0 433 

0 137 

1 13 

0 035 

2 86 

0 009 

3 42 



4 809 


einer, Z anorg 1910, 67 
438) 


Sol msat NH4C1+Aq without pptn iBm 

NH4CI ) 

SI sol in sat KCl+Aq without pptn 
100 g sat KCl-hAq at 25° dissolve 0 0167 
g equiv K2SO4 at 25° (Van’t Hoff and 
Meyerhoffer Z phys Ch 1904 49 315 ) 

SI sol in sat KNOs+Aq without causing 
pptn 

1 1 of the solution contains 50 7 g K2SO4+ 
216 5 g KN08=267 2 g mixed sdts at 15° 
Sp gr K2S04+KN08-hAq = l 165 

1 1 of the solution contains 47 66 g K2SO4 
H-308 5 g KN03=356 2 g mixed salts at 
25° Sp gr of K2S04+KN08-|-Aq = l 210 
(Euler, Z phys Ch J904, 49 313 ) 

Bee also under KNOs 

Sol in sat NaNOa+Aq without causing 
pptn at first, but soon KNO3 is pptd (Kar- 
sten ) {S^e NaNOs ) 

Sol m (NH4) S04+Aq with pptn of 
(NH4)2S04 (Rudorff, B 6 485 ) (See 

(N'H4)2S04 ) 

More sol m aqueous solutions of other salts, 
as Na2S04, MgS04, CUSO4, etc , than in pure 
H2O (Pfaff, A 99 227 ) 

Sol in sat Na2S04+Aq, MgS04+Aq, 
NaCI+Aq {See MgS04 and NaCl ) 


Solubihty of K2SO4 m Na2S04+Aq 


Temp 

=34*’ 

Temp 

=60° 

% Na2S04 

% KJSO 4 

% Na2S04 

% K 2 SO 4 


11 9 


15 3 

7 1 

10 7 

6 6 

13 9 

31 4 

4 3 

27 1 

8 2 

33 1 


31 3 

0 


(Nacken, BAB 1910 1016 ) 


100 g H2O sat with both K2SO4 and 
TI2SO4 dissolve 

4 74g Tl2SO4+10 3g K2S04at 15° 

I 11 5 g +16 4 g “ “ 62° 

I 18 52g +26 2 g “100° 

(Rabe, Z anorg 1902, 31 156 ) 

SI sol m sat ZnS04 or CuS04+Aq with 
separation of double salt 
100 pts H2O dissolve 8 5 +0 12t pts 
K2SO4 On addition of a K salt, K2SO4 is 
pptd The amount of K2SO4 remaining in 
solution plus the amt of K in the salt added 
IS a constant (Blarez, C R 112 939 ) 


Solubihty of K2S04+Th (804)2 at 16° 
Solid phase, Th (804)2 


Pts per 100 pts H20 

Pts per 100 pts H 2 O 

K2S04 

Th(S04)2 

K2S04 

lh(S04)2 

0 000 

1 390 

1 487 

0 870 

0 424 

1 667 

1 6i3 

0 635 

1 004 

2 193 

1 844 

0 170 

1 152 

3 191 

2 512 

0 128 

1 224 

2 514 

3 092 

0 070 

1 283 

2 222 

4 050 

0 027 

1 348 

1 706 

4 825 

0 001 

1 378 

1 1 637 




(Barre, C R 1911,160 1555) 


Difficultly sol in 2(V 0 K( ^jHiO +^q 
(Stromeyer ) 

Solubility in K icetat( + \(j at 2 )° 


Composition of the solution 


% K ucctatc 

5r 8 S()4 

H 0 

6 11 

6 65 

S7 21 

8 68 

5 09 

SI) 21 

11 29 

1 <)<) 

SI 72 

15 59 

2 15 

S2 (/() 

20 12 

1 21 

7S I) ) 

29 95 

0 19 

t)9 ()l) 


The solid phase in these solutions is K S()4 
(Fox, Chem Soe 1909, 96 SS > ) 


100 g hydroxylamino dissoh ( 1 5 g 

K2SO4 at 17-18° (de Bruyn, Z phys Ch 
1892, 10 782 ) 
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Easily sol in liquid HF (Franklin. Z 
anorg 1905 46 2) ^ 

Insol in liquid NHa (Franklin, Am 
Ch J 1898. 20 829 ) 

Neither dissolved nor attacked by liquid 
NO 2 (Frankland, Chem Soc 1901, 79 
1361 ) 

Insol in absolute alcohol 
Insol m alcohol, the sp gr of which is 
0 905 (Anthon ) 

Solubility in dil alcohol increases with the 
temp 

100 pts alcohol of 0 939 sp gr ( 53 % by 
vol , 45% by weight) dissolve at 
4® 8 ® 60® 

046 0 21 0 92 pts E: 2 S 04 

(Gerardm, A ch (4) 6 147 ) 

100 pts of the sat solution at 15° m alcohol 


Solubility m organic substances +Aq at 25° 


Oi^amc substance 

Composition of the solutions 

% organic 
substance 

% KaSOi 

% HO 

Alcohol 

1 35 

9 17 

89 48 


4 80 

6 90 

88 30 


7 80 

4 96 

87 24 


9 70 

4 32 

85 98 


12 34 

3 57 

84 09 


14 51 

2 71 

82 78 


15 26 

2 66 

82 08 


20 50 

1 83 

77 67 


26 91 

0 97 

72 12 


35 97 

0 41 

63 62 


43 90 

0 22 

55 88 


69 26 

0 016 

30 72 


of 

10 20 30 40% by weight, 

oontam 3 9 1 46 0 56 0 21 pts K 20 O 4 

(Sohiff, A 118 362) 


Solubility in acetic acid+Aq at 25° 


Concentration of the 
acetic acid Mol /Liter 

Solubihty of K 2 SO 4 

Mol /Liter 

0 000 

0 6714 

0 070 

0 6619 

0 137 

0 6559 

0 328 

0 6350 

0 578 

0 6097 

1 151 

0 5556 

2 183 

0 4743 


(Rothmund and Wilsmore, Z phys Ch 1902, 
40 620 ) 


Solubility in phenol +Aq at 25° 


Concentration of the 
phenol Mol/Liter 

Solubility of K2SO4 
Mol/Liter 

0 000 

0 6714 

0 016 

0 6650 

0 021 

0 6614 

0 032 

0 6598 

0 040 

0 6555 

0 047 

0 6522 

0 064 

0 6502 

0 076 

0 6494 

0 127 

0 6310 

0 152 

0 6251 

0 236 

0 6042 

0 252 

0 5956 

0 308 

0 5834 

0 409 

0 5572 

0 464 

0 5480 

0 486 

0 5425 

0 495 

0 5389 

0 498 (saturated) 

0 5377 


(Rothmund and Wilsmore, Z phys Ch 1902, 
40 619) 

100 g 95% formic acid dissolve 36 5 g 
K 2 SO 4 at 21° (Aschan, Ch Ztg 1913, 37 
1117) 


P3uridme 

4 23 
13 90 
24 51 
34 19 
46 29 
55 93 
75 90 

7 95 

4 77 

2 75 

1 47 

0 45 

0 12 

0 006 

87 82 
81 33 
72 74 
64 34 
53 26 
43 95 
24 09 

Ethylene glycol 

3 16 

9 67 

87 17 


9 89 

7 69 

82 53 


18 47 

5 74 

75 79 


32 11 

3 57 

64 32 


49 03 

1 83 

49 14 

Chloral hydrate 

6 44 

9 13 

84 43 


9 09 

8 41 

82 50 


12 38 

7 79 

79 83 


13 20 

7 31 

79 49 


22 07 

5 88 

72 05 


33 15 

4 54 

62 31 


44 40 

3 36 

52 24 


47 30 

2 92 

49 78 


62 82 

2 00 

35 18 


70 28 

1 75 

27 97 


80 36 

1 40 

18 24 


85 26 

1 08 

13 66 


Glycerol 

8 

96 

8 

87 

82 

17 

13 

36 

7 

69 

78 

95 


20 

34 

6 

47 

73 

19 


24 

15 

5 

83 

70 

02 


33 

73 

4 

44 

61 

83 


40 

40 

3 

65 

55 

95 


43 

52 

3 

38 

o3 

10 


50 

18 

2 

69 

47 

13 


57 

22 

2 

07 

40 

71 


67 

94 

1 

53 

30 

o3 


78 

18 

0 

98 

20 

84 


98 

28 

0 

73 

0 

99 

Mannitol 

3 

20 

10 

32 

86 

48 


5 

82 

10 

07 

84 

11 


8 

35 

9 

61 

82 

04 


11 

26 

9 

19 

79 

55 


14 

30 

8 

66 

77 

04 


17 

22 

8 

35 

74 

43 
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Solubility in organic substances +Aq at 25° — 
Continued 


Compositioa of the solutions 


Orgame substance 

% organic 
substance 

% 1^2804 

%H20 

Sucrose 

9 

56 

9 

65 

80 

79 


18 

55 

8 

65 

72 

80 


28 

16 

7 

42 

64 

42 


37 

24 

6 

35 

56 

41 


47 

55 

5 

21 

47 

24 


57 

00 

4 

24 

38 

76 

Acetone 

4 

92 

7 

20 

87 

88 


10 

06 

5 

02 

84 

92 


16 

23 

2 

96 

80 

81 


24 

31 

1 

50 

74 

19 


37 

19 

0 

47 

62 

34 


46 

29 

0 

20 

53 

51 


62 

40 

0 

03 

37 

57 


(Fox and Gage, Chem Soc 1910, 97 381 ) 


Sol in 76 pts glycerine of 1 225 sp gr at 
ordinary temp (Vogel, N Repert 16 557 ) 
Insol m acetone (Krug and M^Elroy, 
Eidman, C C 1899 , II 1014 ) 

Insol in CS2 (Arctowski, Z anorg 1894, 
6 257), benzonitnle (Naumann, B 1914, 
47 1370), methvl acetate (Naumann, B 
IQOQ 42 3790'! ethyl acetate (Naumann 

Ive 104 g K2SO4+219 0 

5°, or 100 g sat solution con- 
04+66 74 g sugar (Kohler, 
md 1897,47 447) 

*n Cr^Q.seT%te 

+ HU2O 100 pts H2O dissolve 9 82 pts 
(Ogiei, C R 82 1055 ) 

Tnpotassiimi hydrogen sulphate, KsH(S04)2 
Sol in H2O 

Potassium hydrogen sulphate, KHSO4 
1 07 pts KHSO4 ( = 1 pt K2S2O7) dissolve 
at 0° in 2 95 pts H2O 
'' 20° “2 08 “ 

“ 40° “ 1 59 “ 

“ 100 ° “ 0 88 “ 

(Kremers, Pogg 92 497 ) 

Sp gr of KHS04+Aq at 15° cont lining 
5 10 15 % KHSO4, 

10354 10726 1 1116 

20 25 27% KHSO4 

1 1516 1 1920 1 2110 
(Kohlrausch, W Ann 1879 1 ) 

Sat solution bods at 105 5° (Griffiths) , 
108° (Kremers) 

Alcohol dissolves out H fe04 
K2SO4 crvstallises from dilute solutions 
100 g 95% formic acid dissolve 14 6 g 
KHSO4 at 19 3° (Aschan, Ch Ztg 1913, 37 
1117) 


Insol in methyl acetate (Naumann B 
1909, 42, 3790 ) 

Mm Misimte 

+5HH2O Deliquescent (Senderens, 
BuU Soc (3) 2 278 ) 

Potassium dihydrogen sulphate, K4H2(S04)8 
Sol in H2O (Phillips, Phil Mag 1 429 ) 
Composition is 4K2O, 7SO3+3H2O, accord- 
mg to Berthelot (A ch (4) 30 442) 

Potassium ^rihydrogen sulphate, EIH8(S04)2 
Sol m H2O with rise of temperature 
(Schultz, Pogg 133 137 ) 

+IHH2O (Lescoeur, C R 78 1044) 

Potassium d^sulphate (p2/^osulphate), K2S2O7 
When dissolved in exactly the necessary 
amount of hot H2O for solution, it crystallises 
on cooling without decomp Decomp by 
excess of H2O (Jacquelain, A ch 70 311 ) 
Insol m methyl acetate (Naumann, B 
1909 42 3790) 

Potassium hydrogen d^sulphate, KHS2O7 
Sol m fummg H2SO4 without decomposi- 
tion 

Potassium cciosulphate, K2S8O26 
Decomp by H2O (Weber ) 

Potassium praseodymium sulphate, 3K2S04r 
Pr2(S04)8+H20 
SI sol in H2O 

Sol in cone HCl and HNO3 (Von Scheele 
Z anorg 1898, 18 358 ) 

Potassium rhodium sulphate, 3K2SO4, 
Rh2(S04)3 

Does not exist (I eidic , C R 107 234 ) 
K2SO4, Rh2(S04)3+24H20 Very sol m 
H2O (Piccim, Z anorg 1901, 27 66 ) 

Potassium samanum sulphate, 9 K SO4, 
2Sm2(S04)8+3H20 
SI sol inHaO 
SI sol m sat lN2S()4+Aq 
11 sat K2SG4+Aq dissolves 0 5 g Sin2()} 
(Clevc, Bull Soc (2) 43 lb() ) 

Potassium scandium sulphate, 3 Jv SO 4, 
SC2(S04)3 

Veiy slowly sol m told, iuok oisily sol 
in warm HD liisol m sit K ^(>4+ Vci 
Sol in HoO and in dll K S()4 f- ^<1 (Miyei, 
Z anorg 1914, 86 279 ) 

2K2SO4, bc2(S()4)3 Sol in K S()4+\q 
(Ckve ) 

Does not exist (Nilson ) 

Potassium sodium sulphate, 3K2SO4, Na2S04 
100 pts H2O dissolve 40 8 pts it 103 5° 
(Penny, Phil Mag (4) 10 401 ) 

5K2SO4, Na2S04 100 pts HO at 100° 
dissolve 25 pts , at 12 7°, 10 1 pts , at 4 4°, 
,92 pts (Gladstone, Chem Soc 6 111) 
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Potassium strontitini stilphate, K 2 Sr 2 (S 04)3 

Decomp by (NH4)2C08+Aq (Rose 
>ogg 93 604) 

K 2 SO 4 , SrS 04 This IS the only double 
salt formed from these two components 
>etween 0° and 100° 

100 pts of the sat solution m equihbnum 
Tith SrS 04 and the double salt contam at 
176° 60° 76° 100° 

1^7 188 2 71 3 9ptsK2S04 

(Barre, C R 1909, 149 292 ) 

Potassium tellunum sulphate, KHSO 4 , 2Te02, 
S02+2H20 

(Metzner, A ch 1898, (7) 16 203 ) 

Potassium terbium sulphate 

Easily sol m H 2 O SI sol m K 2 S 044 *Aq 
Delafontame, Zeit Chem (2) 2 230 ) 

Potassium thalhc sulphate, KT 1 (S 04 ) 24 * 
4 H 2 O 

Decomp by H 2 O (Fortmi, Gazz ch 
t 1905, 36 (2) 453 ) 

2 K 2 O, TLOs, 4S08 Insol m H 2 O Very 
iiSicultly sol in warm dil H 2 S 04 +Aq 
Strecker, A 136 207 ) 

Potassium thonum sulphate, K 2 SO 4 , Th(S04)2 
+ 4 H 2 O 

Sol m hot H 2 O contammg a few drops 
aCl (Barre, A ch 1911, (8) 24 227 ) 
2 K 2 SO 4 , Th(S 04 ) 2 + 2 H 20 Slowly sol m 
old, easily and abundantly m hot H 2 O, 
md is gradually decomp by boilmg Easily 
3ol in acids Insol m alcohol (Berzehus ) 

3 5 K 2 SO 4 , Th(S 04)2 Insol m K 2 S 04 +Aq 
)f con entrations above 4 5% (Barre ) 
4 K 2 SO 4 , Th(S 04 ) 2 + 2 H 20 (Chydenius ) 

Potassium tm (stannous) sulphate, K 2 SO 4 , 
SnS04 
(Mangnac ) 


KSO 4 , TiOjS 04 + 7 HsO Very 
scopic and sol m H 2 O (Mazzucliellt ana- 
Pontanelh, C C 1909, 11 -^ 0 ) tt 

K 2 S 04 ,(Ti 0 )S 04 (Spence, C C 1901, iX 
747) 

Potassium uranous sulphate, K2SO4, UCSOO* 
+H 2 O 

Very si sol m H 2 O (Rammelsberg ) 

Potassium uranyl sulphate, K2SO4, (XT 02 )S 04 
+ 2 H 3 O 

Sol in 9 pts H 2 O at 22° and in O 51 pt at 
100° Insol m ^cohol (Ebelmen, A on 

(3) 6 211 ) ^ - .0 

100 pts of aqueous solution sat 
contain 10 5 pts salt, at 70 5° contain 23 93 
pts salt (Rimbach, B 1904, 37 * 478 ) 

-f-SHaO (de Comnck, Chem Soc 1905, 
88 (2) 394 , 

2 K 2 SO 4 , (U 02 )S 04 + 2 H 20 Decomp by 

XX an 

Cannot be cryst from rather cone 
as it is completely decomp by it (Rimbacn, 
B 1905,38 1572) , - 

K 2 O, 2 UO 3 , 3S08 Ppt Identical with 
UO 2 , OK, SOsH of Scheller, (A 1867. 144 
238) (Kohlschutter, A, 1900, 311 * H ) 
2 K 2 SO 4 , 3 (U 02 )S 04 -}-H 20 Sol in H 2 O 
Insol m alcohol (Berzehus ) 

Does not exist (Ebelmen ) 

Potassium vanadium sulphate, K2O, VaO*, 

2 SO 8 + 6 H 2 O =K(V02)S04-|-3E[20 

(Fnedheim, B 24 1183 ) 

=KV 03 , K2SO4, V 2 O 5 , 2 SO 34 - 9 H 2 O of 
Mxmzmg (JBerlm, Dissert 1889). 

K2SO4, VSO4+6H2O Sol in H 2 O (Pi<- 
cim, Z anorg 1902, 32 61 ) 

K2V2(S04)4+24H20 100 pts H 2 O dis- 

solve 198 4 pts salt at 10° Sp gr of sat 
solution at 4°/20° = 1782 (Piccim, Z anorg 
1897, 13 446 ) 


Potassium tm (stanmc) sulphate, K2Sn(S04)8 

Easily sol in H 2 O with decomp 
Sol in HCl (Weinland, Z anorg 1907, 
54 250) 

Potassium tm (stannous) sulphate chlonde, 
4K2SO4, 4SnS04, SnCl2 
Can be recrystallised from H 2 O (Marig- 
naxj, Ann Mm (5) 12 62 ) 

Potassium titamum sulphate, K2SO4, 11(804)2 
4-3H20 

Difficultly sol in H 2 O or HCl+Aq De- 
comp by much H 2 O (Wallace, Pogg 102 
453 ) 

Potassium titanyl sulphate, 2 K 2 SO 4 , 3TiO, 
S04“1“10H20 

Very sol m H 2 O with decomp Insol in 
cone H2SO4 (Rosenheim, Z anorg 1901, 
26 261 


Potassium vanadyl sulphate, 

K2SO4, (V0)2(S04)8 

Very slowly sol in H 2 O, still loss sol 111 dil 
alcohol (Gerland ) 

K2SO4, VOSO 4 + 3 H 2 O Easily sol in ilaO 

Sol in alcohol + cone H 2 SO 4 (Koppcl, 
Z anorg 1903, 36, 178 ) 

K 2 SO 4 , 2 VOSO 4 Very hygroscopic Very 
sol m H 2 O but goes into solution slowly 
(Koppel and Behrendt, B 1901, 34 39 15) 

Easily sol in H 2 O (Koppel, Z anorg 
1903,36 174) 

Potassium yttnum sulphate, 4KI2SO4, 

Y2(S04)8 

Sol in 16 pts cold H 2 O, and in 10 pts sat 
K 2 S 04 +Aq, and more abundantly if the latter 
solution contains ammonium salts or free 
acid (Berhn ) 

3K2SO4, 2Y2(S04)8 100 cem cold sat 


1010 


SULPHATE, POTASSIUM ZINC 


KaSOi+Aq dissolve an amount of this salt 
corresponding to 4 685 g Y2O3 (Cleve ) 

Potassium zinc sulphate, K2SO4, ZnS04+ 
6H2O 

Sol m 5 pts cold HaO (Bucholz N J Phann 9 
2 26) 

100 pts H2O dissolve at 

0® 10® 16® 25® 36® 

12 6 18 7 22 5 28 8 39 9 pts hydrous salt, 

46® 60® 68® 66® 70® 

61 2 64 0 67 6 81 3 87 9 pts hydrous salt 

(Tobler, A 96 193 ) 


100 pts H2O at 15® dissolve 14 8 pts K2SO4, 
ZnS04+6H20, sp gr of sat H2O solution at 
15^ = 10939 (Schiff, A 109 326 ) 

1 1 H2O dissolves 131 9 g anhydrous 
salt at 25® (Locke, Am Ch J 1902, 27 
459) 

Potassium zircomum sulphate, 2K2O, OZrOa, 
7SO8+9H2O 
Decomp by H2O 

3K2O, 3Zr02, 7SO3+9H2O Insol m H2O 
Zr203(KS04)2+8H20 Ppt (Rosenheim, 
B 1905, 38 815 ) 


Potassium sulphate vanadate 

Very difficultly sol m H2O Insol in 
alcohol (Berzehus ) 

Potassium sulphate antimony ifrifLuonde 
See Antimony influonde potassium sul- 
phate 


Solubihty in H2O at t® 


. t 

Pts Pr2(S04)s 

0 

19 79 

18 

14 10 

35 

10 31 

55 

7 09 

75 

4 13 


(Muthmann and Rohg, B 1898, 31 1727 ) 


-hl534H20 Sol in H2O (von Scheelc 
Z anorg 1898, 18 357 ) 

Praseodyimum hydrogen sulphate, Pr(S04H) 
(Brauner, Z anorg 1904, 38 330 ) 
Solubihty m boilmg cone H2SO4 100 § 
of the solution contam 1 02 g of the aci 
sulphate (Matignon, C R 1902, 134 659 


Radium sulphate 

Less sol m H2O than correspondmg B 
comp (Curie, Dissert 1903 ) 

Rhodium sulphate, Rh2(S04)8+12H20 
Easily sol in H2O (Berzehus ) 

SI sol in, but not decomp by H2O whe 
not more than 16 pts H2O are present to 
pt salt Decorep by hot H2O to — 
Rh2(S04)3, Rh20s Insol in H2O (Leidi(! 
C R 107 234) 


Rhodium rubidium sulphate, Rh2(S04); 
Rb2S04+24H20 

Sol m H2O, m-pt, 108-109° (Piccm 
Z anorg 1901, 37 65 ) 


Praseodymium sulphate, basic, (Pr0)2S04 
Insol in H2O (Matignon, C R 1902, 
134 660) 

Insol in H2O Nearly insol in dil acids 
(Wdhler, B 1913,46 1730 ) 


Praseodymium sulphate, Pr2(S04)s 
Sol m H2O , very hydroscopic 23 64 pts 
are sol in 100 pts H2O at 0° and 17 7 pts at 
20® (von Scheele, Z anorg 1898, 18 357- 
358) 

+5H2O Sol m H2O (von Scheelq, Z 
anorg 1898, 18 357 ) 

Difficultly sol in H2O (Kraus, Zeit 
Kryst 1901, 34 400) 

1 50 pts Pr2 (804)3 are sol in 100 pts H2O 
at 85®, 1 45 pts at 90°, and 1 02 pts at 95° 
(Muthmann and Rolig, B 1898, 31 1729 ) 
+8H2O (Kraus, Zeit Kryst 1901, 34 
406) 

Sol m H2O (von Scheele, Z anorg 1898, 
18 357) 


Rhodium thallium sulphate, Rh2 (804)3, TI2SO 
-1-24H20 

Very sol H2O (Piccim, Z anorg 1901 
37 69) 

Rhodium sodium sulphate, Rh2Na2 (804)4 
Insol in H2SO4 or aqua regia (Seubei 
and Kobbe, B 23 2560 ) 


Rubidium sulphate, Rb2S04 

100 pts H2O dissolve 42 4 pts at 10 
(Bunsen ) 

100 cc H2O at 17-18° dissolve 44 7 { 
Rb2S04 (Tutton, Chem Soc 1894, 66 632 
Sat Rb2S04+Aq contains at 


3° 20° 

274 32 5%Rb2S04, 


37° I [97° 170° 

37 3 43 9 49 2% Rb2S04 

(fitard, A ch 1894, (7) 2 650 ) 
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Solubility of Rb2S04 m H2O at t® 



g Ilb2S04per lOOg 


g Rb2S04per lOOg 

HaO 

solution 

H 2 O 

solution 

0 

36 4 

27 3 

60 

67 4 

40 3 

10 

42 6 

29 9 

70 

71 4 

41 7 

20 

48 2 

32 5 

80 

75 0 

42 9 

30 

53 5 

34 9 

90 

78 7 

44 0 

40 

58 5 

36 9 

100 

81 8 

45 0 

30 

63 1 

38 7 

102 4* 

82 6 

45 2 


* B -pt at 742 4 mm 

<Berkeley, calc by Seidell, Solubilities, 2nd 
Ed, p 587) I 


Sp gr of Rb2S04+Aq sat at 10° = 1 2978 
(Erdmann, Arch Pharm 1894, 232 16 ) 
O-eqmv salt per at 18°= 0 501 101 

Sp gr 6°/6° 1 05587 1 11047 

18°/18° 105496 1 10896 

« 30730^ 105433 1 10810 

O -equiv salt per 1 at 18°= 2 043 3 168 

Sp gr 6°/6° 121888 1 33276 > 

“ 18°/18° 121613 1 32912 

“ 30°/30° 121443 1 32750 

(Clausen, W Ann 1914, (4) 44 1071 ) 


Insol m H2O Sol m HCl Insol m 
H2SO4 Decomp by boilmg with cone 
H2SO4 (Stabler, B 1905, 38 2623 ) 

Rubidium uranyl sulidiate, Rb2(U02) (S04)3-H 
2H2O 

Somewhat less sol m H2O than K salt 
(Rimbach, B 1904, 37 479 ) 

Rubidium vanadium sulphate, Rb2V2(S04)4+ 
24H2O 

0 177 gram mols of anhydrous salt are 
sol mil H2O (Locke, Am Ch J 1901, 
26 175) 

Insol m H2O 

Insol m H2SO4 Decomp by boilmg with 
cone H2SO4 

Sol m HCl (Stabler, B 1905, 38 3980 ) 
100 pts H2O dissolve 2 56 pts salt at 10° 
Sp gr of solution at 4°/20° = 1915 (Pic- 
cini, Z anorg 1897, 13 446 ) 

Rubidium zme sulphate, Rb2S04, ZnS04-|- 
6H2O 

Sol m H2O (Bunsen and Kopp, Pogg 
113 337) , , 

1 1 H2O dissolves 101 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 


10 cem of sat Rb2SO 4+ absolute H2SO4 
contam approx 5 881 g Rb2S04 (Bergius, 
Z phys (5h 1910, 72 355 ) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), acetone (Naumann, B 1904, 
37 4329, Eidmann, C C 1899, II 1014 ) 

Rubidium pyrosulphate, Rb 2 S 207 
Decomp by H2O 

Rubidium octosulphate, Rb2S8026 

Decomp by H2O (Weber, B 17 2497 ) 

Rubidium hydrogen sulphate, RbHS 04 

Sol in H2O 

Rubidium tm (stannic) sulphate, Rb 2 Sn(S 04)8 
Decomp by H2O bol in HCl (Wein- 
land, Z anorg 1907, 64 250 ) 

Rubidium thalhc sulphate, RbTl(S 04)2 
(Marshall, O C 1902, II 1089 ) 

H-4H20 (lortini, Gazz ch it 1905, 36 
(2) 455 ) 

Rubidium thonum sulphate, Rb 2 S 04 , Th(S 40)2 
+ 2 H 2 O 

SI sol m H2O (Manuelli, Gazz ch it 
1903, 32 (2) 523 ) 

Rubidium titanium sulphate, Rb 2 S 04 , 

TI 2 ( SC)4) 8 -i-24H20 

Sol in H2O acidified with H2SO4 De-. 
comp m neutral aq solution (Piccmi, Z 
anorg 1898, 17 359 ) 


Rubidium zircomum sulphate, Zt20s, 
(RbS04)2+15H20 

Ppt (Rosenheim, B 1905, 88 815 ) 


Ruthemc sulphate, Ru (804)2 

Dehquescent, and easily sol in H2O 
(Claus, A 59 246 ) 

Samarium sulphate, basic, (Sm0)2S04 
Insol in H2O and in cold dil H2SO4 
(Matignon, C R 1905,141 1231) 


Samarium sulphate, Sm2(S04)3+8H20 
Difficultly sol in H2O 
Much less sol than Di2(S04)3+8H20 
(Cleve ) 

2 06 pts anhydrous salt are sol in 100 pts 
H2O at 25° (Keyes and James, J Am 
Chem Soc 1914, 36 635 ) 

100 g Sm2(b04)3+Aq sat at 25° contain 
3 426 g anhvd Sm2(S04)3 (Wirth, Z anorg 
1912, 76 174 ) 

Solubility in H2S04 4-Aq at 25° 
n = equiv g of H2SO4 in 1 1 of solvent 
c = g Sm203 m 100 g of solution 
ci=:g Sm2(S04)3 in 100 g of solution 


n 

c 

Cl 

0 

2 029 

3 426 

0 1 

2 038 

3 441 

0 505 

1 985 

3 352 

1 1 

1 821 

3 075 


2 16 
6 175 
12 6 


1 43 
0 416 
0 0656 


2 416 
0 7025 
0 1107 


T 
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SULPHATE, SAMAMUM HYDROGEN 


in (NH4)2S04+Aq at 25® 


Solid phase 


J 

7 

1 4 
9 5 
8 7 
8 8 

2 2 


2 

2 

46 

40 

77 

77 

77 


76 8 


Sm2(S04)3 


Sin2(S04)3, (NH4)2S04, 7H2O 


(NH4)2S04 


and Janies, J Am Chem Soc 
36 637) 

Solubility in Na2S044-Aq at 25® 


1914, 


^iw 

Ph ft 

Ik 

a§w 

i- 

Solid phase 

0 1 

2 0 

Sm 2 ( 804)3 

0 5 

0 11 

tt 

1 9 

0 03 

2Sm2(S04)8, 3Na2S0446H20 

6 44 

0 016 


7 00 

0 008 

ct 

9 02 

0 016 

it 

10 51 

0 012 

tt 

11 48 

0 012 

tt 

13 58 

0 010 

tt 

14 71 

0 010 

tt 

14 47 

0 009 

tt 

20 02 

0 012 

tt 

23 42 

0 012 

tt 

23 68 

0 018 

tt 

25 93 

0 015 

1 tt 

27 40 

0 oil 

tt 


These results seem to mdicate that there is 
only one double salt formed by the union of 
Sm2(S04)3 with Na2S04 Formula of this 
salt is 2Sm2(S04)a, 3Na2S04, 6H2O 
(Keyes and James, J Am Chem Soc 1914 
36 635) 

Samaritim hydrogen sulphate, Sm(HS04)8 

SI sol m H2O (Matignon, C R 1905. 
141 1230) ' 

Ppt (Brauner, Z anorg 1904, 38 331 ) 


Samanum sodium sulphate, Sm2(S04)8, 
Na2S04 + 2 H 2 O 

SI sol in sat Na2S04+Aq (Clove, Bull 
Soc (2) 43 166) 

2Sm2(S04)3, 3Na2S04+6H20 Only double 
salt formed at 25° (Keyes and James, J 
Am Chem Soc 1914, 36 365 ) 

Scandium sulphate, basic, Sc20(S04)2 
(Crookes, Roy Soc Proc 1908, 80 A, 518 ) 

Scandium sulphate, 802(804)3 
Anhydrous Easily sol m H2O 
-f2H20 

+5H2O, 54 61 g of pentahydrate are sol 
in 100 cc H2O at 25° (Wirth, Z anorg 1914, 
87 10) 

Solubility m H2S04+Aq at 25° 


H2S04-hA(i 

g Sc2(S04)j in 

100 g of the solution 

0 00 


28 

52 

0 5-n 


29 

29 

1 0-n 


19 

87 

4 86-n 


8 

363 

9 73-n 


1 

315 

In 22 35-n HjSOi the 
Scs(S04)8, 3 HsS 04 ajid 100 

sohd phase is 
g sat solution 


WXJ.2»OV-'4 OO-LU. XI. 

contain 0 484 g 802(804)3 

(Wirth, Z anorg 1914, 87 10 ) 

+6H2O Extremely sol in H2O, but not 
dehquescent 

Scandium hydrogen sulphate, 802(804)84* 
3H2O 
(Wirth ) 

Scandium sodium sulphate, 802(804)1, 
3Na2S04+12H20 
Sol in H2O (Cleve ) 

+IOH2O Sol in H2O and in excess of 
^a2S044Aq (Meyers, Z anorg 1914, 86 

Silver^^^g^to^gentic) sulphate, Ag4S04, 

Gradually sol in cone , but not itt icked 
by dll, HNOa+Aq Not 'ittackod hy hot 
cone H2SO4 (Lea, Sill Am J 144 322 ) 

Sliver sulphate, Ag 2 S 04 

200 pts cold and leas than 100 pts boiling 
2 O (Wittstein ) 

Sol in 88 pts boiling H 2 O in 87 25 

pts boiling H 2 O (Wenzel) in M ) at 100® 

(Kremers) 

dissolve 1 lu pts SO 4 

(Ure 8 Di ct ) 

Sol m 160 pts H 2 O at 18 75° 


(Abl] 


11 H2O dissolves 2 57X10 ^g-mol 
at 25° (Drucker, Z anorg 1901, 28 d62 ) 
I I HjO dissolves 7 707 g AgjSOi at 17° 
(Euler, Z phys Ch 1904, 49 314 ) 

1 1 HjO dissolves 0 0267 mol AgaSO^ at 
25 (l^^und, Z phys Ch 1909. 69 539 ) 
1 1 HjO dissolves 8 35 g AgjSOi at 25° 
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(Hill and Simmons, Z phys Ch 1909, 67 
603) 

1 1 H2O dissolves 8 344 g Ag2S04 at 25° 
Sp gr of solution =5 1 0052 (Harkins, J 
Am Chem Soc 1911, 33 1812 ) 

Solubility m H2O at t^ 


t® 

Pta Ag2S04 m 100 pts of 
the aolutioja 

14 5 

0 730 

33 

0 909 

61 5 

1 062 

75 

1 237 

100 

1 393 

(Barre, A ch 

1911,(8) 24 211) 


100 pts H2O dissolve 0 58 pt at 18° 100 

pts (NH4)2S04+Aq (15%) dissolve 0 85 pt 
Ag2S()4 at 18° Other sulphates have httle 
effect (Eder, J pr (2) 17 44 ) 
Deternainations of the solubility of Ag2S04 
m (NH4)2S04 at temp between 16 5° and 100° 
show that no double salt is formed by these 
Wo sulphates (fitard, A ch 1911, (8) 24. 
221 ) 


Solubility of Ag2S04 m (NH4)2S04+Aq 
G per 100 g H2O 


More sol m H2S04+Aq than m pure H2O 
StiU more sol in HNOa+Aq and still more vl 
cone H2SO4, from which it is pptd by H2O 
(Schnaubart ) 

Solubility m H2S04+Aq at 25° 


J^HaSOi+Aq 

Normality 


0 02 
0 04 
0 10 
0 20 


Solubility of Ag2S04 
g mol per litre 


2 60X10 
2 64X10 2 
2 71X10 2 
2 75X10 2 


^Drucker, Z anorg 1901, 28 362 Y 

Solubility of Ag2S04 in acids +Aq at 
C = concentration of acid in acid + A 
milliequivalents per 1 

S = Solubility of Ag2S04 fl.nid4-A 
milliequivalents per 1 


Acid 


HKOa 


H2S04 


0 0 
15 89 
31 78 
63 57 


0 0 
29 02 
58 02 
105 26 


S 


53 98 
59 86 
65 32 
75 90 


53 98 

54 88 

55 64 

56 82 


603 


Sol in NH4OH, and (NH4)2C03+Aq 


(NH4)2S04 

Ag^04 

(NH4)2S04 I 

Ag SO4 

Temp 

=33® 

Tump 

=51° 

8 85 

1 101 

8 90 

1 362 

15 90 

1 331 

16 27 

1 680 

22 22 

1 500 

22 43 

1 887 

. 27 26 

1 585 

32 10 

2 061 

30 80 

1 619 

36 38 

2 095 

35 88 

1 627 

39 03 

2 082 

' 39 46 

1 600 

42 37 

2 055 

43 22 

1 557 

45 06 

2 026 

Temp 

=76® 

Temp 

=100® 

8 80 

1 758 

9 23 

2 221 

15 23 

2 155 

15 00 

2 626 

22 30 

2 490 

22 01 

3 075 

a 28 25 

2 734 

27 00 

3 325 

32 00 

2 823 

34 90 

3 663 

Q 35 82 

2 880 

38 70 

3 772 

41 16 

2 929 ‘ 

44 15 

3 854 

■ 46 46 

2 902 

47 63 

3 867 


(Barre, A ch 1911, (8) 24 149, 202, 210 ) 

Solubihty of Ag2S04 m K2S044'Aq 
G per 100 g H2O 


KSO4 


Ag SO 4 


(Swan, J Am Chem Soc 1911, 33 1814) 


Temp =33® 


Normality IINO 3 

Sp fcr of the 
solution 

fe AgiS04 
dissolved per 1 

0 000 

1 0054 

8 360 

1 0()4b 

1 061 

34 086 

2 0452 

1 1069 

49 010 

4 017 

1 1871 

71 166 

4 209 

1 1956 

73 212 

5 564 

1 245b 

84 609 

8 487 

1 3326 

94 671 

10 034 

1 3676 

90 806 


3 22 
5 62 
8 37 

10 41 

11 80 


0 863 

0 940 

1 046 
1 117 
1 177 


KaSOi 


Ag2S04 


Temp =76® 


Temp =51® 


3 20 

1 023 

5 61 

1 127 

^ 8 40 

1 247 

10 55 

1 340 

13 16 

1 450 

14 37 

1 524 


Temp =100 


3 

12 

1 

273 

3 

23 

1 

488 

5 

73 

1 

406 

5 

60 

1 

675 

8 

43 1 

1 

554 

8 

45 

1 

890 

10 

55 

1 

665 

11 

30 

2 

115 

13 

17 

1 

806 

15 

07 

2 

410 

17 

06 

2 

021 

18 

58 

2 

677 

. (Barre, A 

. ch 

1911, 

(8) 24 

149, 

202, 

210) 




1014 


SULPHATE, SILVER 


Solubility m K2S04+Aq at 25® 


>4K2S04+Aq 

Solubihty of 

Normality 

g mol per litre 

0 02 

2 46X10-2 

0 04 

2 36X10-2 

0 10 

2 31X10-2 

0 20 

2 32X10-2 


(Drucker, Z anorg 1901, 28 362 ) 


Solubibty m Na2S04H-Aq at t° 


t® - 

Ag 2 S 04 in 

Na2S04 in 

100 pts H 2 O 

100 pts H 2 O 

14 5 

0 741 

5 278 


0 904 

10 103 


1 003 

13 045 

33 

0 972 

5 345 


1 150 

10 056 


1 320 

15 185 


1 448 

20 093 


1 548 

25 412 


1 570 

29 556 


1 549 

34 732 


1 462 

39 447 


1 199 

44 693 


0 932 

46 976 

51 

1 173 

5 407 


1 377 

10j116 


1 572 

15 146 


1 705 

20 247 


1 787 

25 196 


1 802 

29 230 


1 727 

34 625 


1 540 

39 302 


1 188 

42 914 


0 882 

44 464 

75 

1 458 

5 368 


1 697 

9 813 


1 934 

15 260 


2 075 

19 978 


2 161 

25 556 


2 138 

29 662 


1 910 

35 278 


1 603 

38 944 


1 156 

« 

41 365 

100 

1 651 

5 336 


2 012 

10 153 


2 312 

15 532 


2 351 

25 451 


2 260 

29 714 


2 012 

34 718 


1 687 

38 635 


1 158 

40 160 


Up to 33°, the solubihty of Ag2S04 m 
Na2S044-Aq increases with the concentration 
of Na2S04, above 33° the solubility of Ag2S04 
rises to a maxunum at a certain concentra- 
tion of NaS04 dependent on the temp The 


solubihty curves for various temp all end at a 
concentration of 40% Na2S04, that is, the 
mixed crystals formed at this concentration 
are equally sol at all temp 

(Barre, C R 1910, 160 1323 ) 


Solubihty m Na2S04+Aq at t° 


t® 

100 pts H 2 O dissolve 

Na2S04 

Ag2S04 

18 

0 0 









0 74 






1 48 

1 





2 50 

t 


3 04 

0 703 





4 99 








33 

0 0 

0 917 


0 25 

0 861 


0 51 

0 835 


0 75 

0 825 


0 98 

0 816 


1 50 

0 820 


2 01 

0 832 


2 48 

0 849 


3 00 

0 867 

51 

0 00 

1 081 


0 25 

1 032 


0 49 

1 010 


0 68 

0 000 


1 02 

0 995 


1 51 

1 002 


1 90 

1 017 


2 46 

1 034 


2 92 

1 053 


3 95 

1 103 

75 


1 267 


0 20 . 



0 47 



0 80 



0 98 

1 210 


1 52 



1 96 






2 98 



4 08 






0 50 



1 01 



1 44 



1 94 



3 02 

■HI 


(Barre, A ch 1911, (8) 24 215 ) 
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Solubility m salts +Aq at 25® Solubility m organic compds +Aq at 25® 


C= concentration of salt m salt+Aq in 
miUiequivalents per 1 

di=sp gr 25®/4® of salt+Aq 
S = solubility of Ag 2 S 04 jn salt4*Aq ex- 
pressed m miUiequivalents per 1 

d 2 =sp gr 25® /4® of Ag 2 S 04 +salt+-Aq 


Salt 

c 

di 

1 s 

da 

none 



53 52 


KNO 3 

24 914 

0 9986 

57 70 

1 0072 


49 774 

1 0002 

61 13 

1 0092 


99 870 

1 0034 

67 93 

1 0034 

Mg(NO,)!i 

24 764 

0 9985 

59 44 

1 0073 

49 595 

0 9999 

64 32 

1 0094 


99 460 

1 0026 

72 70 

1 0133 

AgNO, 

24 961 

1 0007 

39 09 

1 0065 

49 86 

1 0044 

28 45 

1 0084 


99 61 

1 0112 

16 96 

1 0137 

K 2 SO 4 

25 024 

0 9989 

60 66 

1 0064 

50 044 

1 0006 

49 35 

1 0070 


100 0 

1 0041 

48 04 

1 0112 


200 03 

1 0110 

48 30 

1 0180 

MgS04 

20 22 

0 9984 

52 21 

1 0061 

50 069 

1 0002 

50 93 

1 0079 


100 04 

1 0032 

49 95 

1 0106 


200 05 

1 0092 

49 60 

1 0164 


(Harkins, J Am Chem Soc 1911, 33 1813 ) 


Solubility of Ag 2 S 04 in salts +Aq at 25® 

C = concentration of salt m salt+Aq in 
milliequivalents per 1 

S=solubility of Ag 2 S 04 in salt+Aq in 
milliequivalents per 1 


Salt 

C 

S 

RHSO4 

0 0 

53 98 


52 64 

52 18 


105 26 

51 76 

R2SO4 

0 0 

53 98 


27 18 

50 90 


54 34 

49 30 


(Swan, J Am Chem Soc 1911, 33 1814 ) i 


Decomp by alkali thiosulphates +Aq 
(Herschell ) 

100 ccm Ag 2 S 04 +AgC 2 H 802 +Aq sat at 
17® contain 3 95 g Ag 2 S 04 and 8 30 g 
AgC2H802 and solution has sp gr - 1 0094 
(Slier, C C 1904, 1 1316 ) 

Insol in hqmd NHs (Frankl m , Am. Ch 
J 1898 20 829) i - " 


Solvent 

Mol Ag2S04 sol in 

1 litre 


Water 1 

0 0267 

0 5-N Methyl alcohol 

0 0249 

et 

Ethyl alcohol 

0 0228 

tc 

Propyl alcohol 

0 0218 

u 

Tert amyl alcohol 

! 0 0204 

tt 

Acetone 

0 0220 

(t 

Ether 

0 0206 

Ct 

Formaldehyde 

0 0227 

C{ 

Glycol 

0 0259 

tc 

Glycerme 

0 0263 

ti 

Mannitol 

0 0297 

tt 

Glucose 

0 0283 

cc 

Sucrose 

0 0270 

ct 

Urea 

0 0303 

It 

Dunethylpyrone 

0 0216 

ct 

Urethane 

0 0227 

t 

Formamide 

0 0270 

ct 

Acetamide 

0 0253 

ct 

Acetomtrile 

0 0525 

t 

Glycocoll 

0 0433 

ct 

Acetic acid 

0 0252 

tt 

Phenol 

0 0379 

tt 

Chloral 

0 0233 

tc 

Methylal 

0 0205 

tc 

Methyl acetate 

0 0212 


(Rothmund, 1 phys Ch 1909, 69 539 ) 


Insol in methyl acetate (Bezold, Dissert 
1906, Naumann, B 1909, 42 3790), 

ethyl acetate (Naumanga, B 1904, 37 3601) , 
hquid methylairune (Franklm, J Am Chem 
Soc 1906, 28 1420), acetone (Naumann, 
B 1904, 37 4329, Eidmann, C C 1899, II 
1014) 

Very sol in a hot mixture of H 2 SO 4 and 
monobrombenzene, less sol in cold (Couper, 
A ch (3) 52 311 ) 

Silver hydrogen sulphate, AgHS 04 

Decomp by H 2 O, sol in H 2 SO 4 (Stas ) 
AgaO, 3 H 26 , 4S08+2H20=AgH3(S04)2+ 
H 2 O As above (Schultz, Pogg 133 137 ) 
2AgBO, 3 H 2 O, 5S08+2H20-Ag4H6(S04)6 
-I- 2 H 2 O As above (Schultz ) 

Silver p^/^'osulphate, Ag 2 S 207 
Decomp by H 2 O (Weber, B 17 2497 ) 

Silver thalhc sulphate, AgTl(S 04)2 
(Lepsius, Chem Ztg 1890 1327 ) 

Silver tm (stannic) sulphate, Ag 2 Sn(S 04 )i“l- 
3H2O 

Ppt Decomp by H 2 O Sol m HCl 
(Wemland, Z anorg 1907, 64 250 ) 

Silver sulphate acetylide, Ag 2 S 04 , 2kg^Q^ 
(Plimpton, Proc Chem Soc 1892, 8 109 ) 
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Silver sulphate ammonia, Ag 2 S 04 , 2NHa 

Completely sol m H 2 O (Rose, Pogg 20 

153 ) 

Ag 2 S 04 , 4NH8 Easily sol m H 2 O or 
NH 40 H-f Aq without decomp (Mitscher- 
hch ) 

Silver suljE^te mercuric oxide, Ag 2 S 04 , HgO 
Insol m H 2 O, but decomp even m the cold 
Sol m HNOb and H 2 SO 4 (Fmci, Gazz ch 
it 1911, 41 (2) 548 ) 

Silver sulphate sulphide, AgaSOa, AgaS 
Decomp by hot H 2 O or cold HCl-|-Aq 
Sol m boihng HNOs+Aq (Poleck and 
Thiimmel, B 16 2435 ) 

Sodium sulphate, N&SO4. 

Anhydrous 

1 pt Na2S04i8 80 I in 7 367 pts HaO at 15° (Gerlach) 
m 8 62 pts HaO at 13 3° (PoggeadoriQ in 10 pts HaO 
at 13° and in 3 3 pts HiO at 62 2° (Wenzel) 

100 pts HaO at 0° dissolve 5 155 pts NaaSOiCPfaff 
A 99 226) at 100 6° dissolve 45 985 pts NaiS04 
(Griffiths) 

See below for further data 

-f 7 H 2 O EjBQiorescent Insol in alcohol 

See bdow for further data 

+IGH 2 O 

Na 2 SO 4 + 10 H 2 O IS sol m H 2 O with absorp- 
tion of heat, 20 pts Na 2 SO 4 + 10 H 2 O mixed 
with 100 pts H 2 O at 12 5® lower the tempera- 
ture 6 8® (Rudorff, B 2 68 ) 

Sol in 2 33 pts HaO at 19° or 100 pts HaO at 19° 
dissolve 42 8 pts Na2SO4+10H2O (Schiff A 109 
326) 


100 pts HaO dissolve a pts Na2S04 and b pts NaaSOd 
+IOH 2 O at t° 


t 


a 

b 

1 

a 1 

b 

0 


5 

02 

12 

17 

33 

88 

50 

04 

312 

11 

11 

67 

10 

12 

26 

38 

40 

15 

48 

78 

291 

44 

13 

30 

11 

74 

31 

33 

45 

04 

47 

81 

276 

91 

17 

91 

16 

73 

48 

28 

50 

40 

46 

82 

262 

35 

25 

05 

28 

11 

99 

48 

59 

79 

45 

42 



28 

76 

37 

35 

161 

63 

70 

61 

44 

35 



30 

75 

43 

05 

215 

77 

84 

42 

42 

96 



31 

84 

47 

37 

270 

22 

103 

17 

42 

65 



32 

73 

50 

65 

322 

12 








(Gay Lussac A ch (2) 11 312 ) 


Maximum solubility is at 33° from experiment and 
theoretical considerations At this temp Na2S04 + 
IOH 2 O IS converted into NaaSOi (Kopp A 34 271 ) 


100 pts HaO at t° dissolve pts NaaSOd+lOHaO 


t° 

Pts 

Na2S04 

4-10H20 

t° 

Pts 

Na2S04 

+ioH2a 

t° 

Pts 

Na2S04 

+IOH 2 O 

2 5 

11 39 

37 50 

294 04 

75 

241 68 

7 5 

16 38 

43 75 

261 04 

81 25 

217 20 

12 5 

29 03 

60 

285 06 

87 50 

220 65 

18 75 

70 78 

66 25 

248 11 

93 75 

; 225 46 

25 

143 38 

62 5 

222 22 

100 

241 69 

31 25 

479 97 

68 75 

242 88 




(Brandes and IFimhaber 1824 ) 


1 pt NaSOd+lOHaO is sol m 6 1 pts HaO at 7 5° 
3 44 pts at 12 5° 2 41 pts at 18 75° and 1 724 pts 
at 20° (Karsten.) 

1 pt NaaSOd+lOHaO is sol m 2 86 pts cold and 

0 8 pt boihng HaO (Bergmann) m 3 pts cold and 
0 5 pt boilmgHaO (Wittstem) m 4 pts cold and 1 pt 
boiling HaO^ourcroy) m 3 pts H 2 O at 18 75° (Abl) 

100 pts HaO dissolve 12 494 pts NaaSOd or 35 492 
pts NaaSOd+lOHaO at 15° and sp gr of solution — 

1 10847 (Michel and K^t A ch (3) 41 478 ) 

100 pts HaO dissolve 39 4 pts ciyst salt at 15 5° 
80 pts ciyst salt at 100° (Ure s Diet ) 


100 pts H 2 O dissolve pts Na 2 S 04 at t® 


t° 

Pts 


Pts 

Na2S04 

t 

Na2S04 

0 

4 53 

24 1 

25 92 

•17 9 

16 28 

33 

50 81 


(Diacon, J B 1866 61 ) 


Solubility of NaaSOd m H 2 O at various pres- 
sures and temp Pts Na 2 S 04 contained 
m 100 pts sat Na 2 S 04 +Aq at A pressure 
m atmos and t° are given 


A 

0° 

15° 

15 4° 

A - 

15° 

1 

4 40 

11 32 

11 4 

30 

10 05 

20 

4 53 

10 78 

10 74 

40 

10 33 


(MbUer, Pogg 117 386 ) 


The solubihty of Na 2 SO 4 + 10 H 2 O mcreases 
with the temperature from 0 to 34® At 34® 
and above, it is converted into the anhydrous 
salt, the solubihty of which is least at 103 17°, 
which IS the boihng pomt of the saturated 
solution, and mcreases by coolmg from that 
temp down to 18-17° Below the latter 
temperature the anhydrous salt cannot exist 
in the presence of H 2 O, but is converted into 
Na 2 S 04 -l- 7 B[ 20 , or Na2SO4"}"10Il2O The 
solubihty of Na 2 S 04 -|- 7 H 20 increases with 
the temperature from 0-26°, and at 27° it is 
converted mto the anhydrous salt 
Thus there are two different rates of solu- 
bihty for Na 2 S 04 for temperatures from 
0-18°, three different rates from 18-26°, two 
from 26-34°, and only one above 34° 

1 By heatmg Na2SO4+10H2O to fusion 
and raising the heat until the liquid boils, 
placmg m a closed vessel and cooling, the 
greater part of the anhydrous salt, which 
separates out on heating, redissolves on cool- 
mg, and the amount increases as the temp 
falls until 18° is reached Below 18° Na 2 S 04 
-i-7H20 IS formed Saturated Na 2 S 04 +Aq 
thus obtained contains for 100 pts HO at 

18° 20° 25° 26° 

53 25 52 76 51 53 51 31 pts Na 2 S 04 , 

30° 33° 34® 36® 

50 37 49 71 49 53 49 27 pts Na 2 S 04 

2 By allowmg the boding saturated solu- 
tion free from undissolved salt to cool to 0® 
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ii 


With exclusion of air until crystals of IS'a 2 S 04 
-I- 7 H 2 O are formed, then removmg the 
greater part of the mother hquor with a warm 
pipette, and warmmg the rest of the mother 
hquor with the excess of crystals, the crystals 
dissolve m increasmg quantity between 0° and 
26-27®, so that at 27^ the solution contams 
56 pts Na 2 S 04 to 100 pts H 2 O The remam- 
ing undissolved crystals of Na 2 S 04 + 7 H 20 be- 
gin to melt very slowly at 27°, more quickly 
at higher temperatures, and cause the separa- 
tion of anhydrous crusts, and thus the 
strength of the solution is gradually lowered 
to the normal Saturated solutions prepared 
m this way contam for 100 pts H 2 O at 


55 pts Na 2 S 04 to 100 pts H 2 O cannot be 
obtained, but one with 49 53 pts is formed 
(Lowel, A ch (3j 49 32 ) 


4 Solubihty of anhydrous salt Above 34°, 
100 pts H 2 O dissolve at 

35° 

40° 

45° 

50° 

55° 

502 

488 

477 

46 7 

45 9 pts Na 2 S 04 , 

60° 

65° 

70° 

75° 

80° 

453 

448 

444 

440 

43 7 pts Na 2 S 04 , 

85° 

90° 

95° 

100° 

103 5° 

433 

431 

428 

425 

42 2 pts. Na 2 S 04 


(Mulder ) 


Solubihty m 100 pts H 2 O at t° 


0 ° 

19 62 
or 44 89 

15° 
3743 
or 105 8 

18° 
41 63 
or 124 6 


10° 13° 

30 49 34 27 pts Na 2 S 04 , 

78 9 92 9 pts NaaSOi+THaO 

16° 17° 

38 73 39 99 pts Na 2 S 04 , 

117 4 111 0 pts ]Sra 2 S 04 d-THaO, 

19° 20° 

43 35 44 73 pts Na 2 S 04 , 

133 0 140 0 pts Na 2 S 04 + 7 H 20 , 


25° 26° 

52 94 54 97 pts Na 2 S 04 

or 188 5 202 6 pts Na 2 S 04 -|- 7 H 20 


3 Solutions obtained by shakmg H 2 O with 
Na 2 SO 44 - 10 H 2 O contam for 100 pts H 2 O at 


0° 10° 15° 

5 02 9 00 13 20 pts Na 2 S 04 , 

or 12 16 23 04 35 96 pts Na2SO4+10H2O, 

18° 20° 25° 

16 80 19 40 28 00 pts Na 2 S 04 , 
or 48 41 58 85 98 48 pts Na2SO4+10H2O, 

26° 30° 

30 00 40 00 pts Na 2 S 04 , 

or 109 81 1841 pts Na2SO4+10H2O, 

33° 34° 

50 76 55 Opts Na 2 S 04 

or 323 1 412 2 pts Na2SO4+10H2O 


At 34°, Na 2 SO 4 + 10 H 2 O begins to melt m 
its crystal H 2 O As long as there is a con- 
siderable quantity of unchanged crystals 
present, the solution contams 55 pts Na 2 S 04 
for 100 pts H 2 O, but as the hydrous salt de- 
creases in amount and becomes converted into 
the anhydrous salt, the solution becomes 
weaJcer and contains only 49 53 pts Na 2 S 04 
for 100 pts H 2 O after warming for 6 or 8 hours 
at 34° In the same way temporary solutions 
can be obtained at 36^0° with 55—56 pts 
Na 2 S 04 to 100 pts H 2 O, but this amount 
smks to the normal even more quickly than 


Na 2 S 04 dehydrated at 100-150°, after the 
addition of pts H 2 O, gives a solution 

between 0° and 32° of the same strength as 
Na2SO4+10H2O, but at 34° a solution with 


t® 

Pts 

t® 

Pts 

NaaSO* 

t® 

Pts 

NaaSOi 

0 

4 8 

35 

50 2 

70 

44 4 

1 

5 1 

36 

49 9 

71 

44 3 

2 

5 4 

37 

49 6 

72 

44 2 

3 

5 7 

38 

49 3 

73 

44 2 

4 

6 0 

39 

49 1 

74 

44 1 

5 

6 4 

40 

48 8 

75 

44 0 

6 

6 8 

41 

48 5 

76 

44 0 

7 

7 3 

42 

48 3 

77 

43 9 

8 

7 8 

43 

48 1 

78 

43 8 

9 

8 4 

44 

47 9 

79 

43 7 

10 

9 0 

45 

47 7 

80 

43 7 

11 

9 7 

46 

47 5 

81 

43 6 

12 

10 5 

47 

47 3 

82 

43 5 

13 

11 4 

48 

47 1 

83 

43 5 

14 

12 4 

49 

46 9 

84 

43 4 

15 

13 4 

50 

46 7 

85 

43 3 

16 

14 5 

51 

46 6 

86 

43 3 

17 

15 7 

52 

46 4 

87 

43 2 

18 

16 9 

53 

46 2 

88 

43 2 

19 

18 2 

54 

46 1 

89 1 

43 1 

20 

19 5 

55 

45 9 

90 

43 1 

21 

20 9 

56 

45 8 

91 

43 0 

22 

22 5 

57 

45 7 

92 

43 0 

23 

24 1 

58 

45 6 

93 

42 9 

24 

25 9 

59 

45 4 

94 

42 9 

25 

27 9 

60 

45 3 

95 

42 8 

26 

30 1 

61 

45 2 

96 

42 7 

27 

32 4 

62 

45 1 

97 

42 6 

28 

35 0 

63 

45 0 

98 

42 6 

29 

37 8 

64 

44 9 

99 

42 5 

30 

40 9 

65 

44 8 

100 

42 5 

31 

44 2 

66 

44 7 

101 

42 4 

32 

47 8 

67 

44 6 

102 

42 3 

32 75 

50 65 

68 

44 5 

103 

42 2 

33 

34 

50 6 
50 4 

69 

44 5 

103 S 

1 42 2 


(Mulder, Scheik Verhandel 1864. 123 ) 


100 pts dissolve at 
0° 34° 100° 120° 

5 78 8(?) 42 7 41 95 pts Na 2 S 04 , 

140° 160° 180° 230° 

42 0 42 9 44 25 46 4 pts NaiiS 04 

(Tilden and Shenstone, Lond R Soc Proc 
35 345 


t 



! 


ik 
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Solubility decreases above 230° (fitard, 
C R 113 854) 

Sat Na 2 S 04 +Aq contains at 
0° 7° 13° 24° 28^ 30° 

41 6 2 90 19 3 25 2 29 5%Na2S04, 

49° 62° 83° 99° 134° 150° 

32 8 313 30 0 29 7 29 4 29 8%Na2S04, 

190° 240° 279° 320° 

29 9 30 0 24 5 17 8%Na2S04 

(fitard, A ch 1894, (7) 2 548 ) 


Solubility of Naj!S 04 m H 2 O at t° 
G per 100 g H 2 O 


t° 

Na2S04 

Sp gr 

t® 

Na2S04 

Sp gr 

0 70 
10 25 
16 65 
24 90 
27 65 

30 20 

31 95 

4 71 

9 21 
14 07 
27 67 
34 05 
41 78 
47 98 

1 0432 
1 0802 
1 1150 
1 2067 
1 2459 
1 2894 
1 3230 

33 5 
38 16 
44 86 
60 10 
75 05 
89 85 
101 9* 

49 39 
48 47 
47 49 
45 22 
43 59 
42 67 
42 18 

1 3307 
1 3229 
1 3136 
1 2918 
1 2728 
1 2571 
1 2450 


*Bipt 

(Berkeley, PM Trans Roy Soc 1904, 203 
A, 189 ) 


Transition point from Na 28 O 4 + 10 H 2 O to 
Na2SO^«32 5^ (Berkeley), 32 383° (Rich- 
ards and Churchill, Z phyS Ch 1899, 28, 
314) 

100 g Na2S04+Aq sat at 15° contain 
11 5 gf anhydrous Na 2 S 04 , 21 9 g at 25° 
(Schreihemakers, Arch N4er Sc 1910, (2) 
16 81) 

1 1 Ka 2 S 04 “f Aq sat at 25° contains 1 881 
mols hTa 2 S 04 (Herz, Z anorg 1911, 70 
127) ' 


I Solubility m H 2 O at t° 


1 t° 

]VIol %Na2S04 

62 

' 5 39 

70 

' 5 27 

72 

5 25 

80 

5 18 

120 

5 04 

190 

5 25 ' 

192 

5 27 

208 

5 39 

241 

5 39 

250 

5 04 

279 

4 12 ! 

319 

2 56 

252 

4 9 

310 

3 2 

340 

1 8 

365 

0 0 I 


(Wuite, Z phys Ch 1913,86 364) 


Supersaturated solutions of NaS 04 are- 
easily formed, when Na 2 S 04 +Aq sat at its 
b-pt IS hermetically sealed, no crystals are 
deposited on cooling (Lowel) Supersat 
Na 2 S 04 +Aq may also be obtamed by coohng 
hot sat Na 2 S 04 -l-Aq m flasks loosely stop- 
pered with cotton wool (Schroeder, A 109 
45), or by covermg the containmg vessel with 
a glass ^ate, watch-glass, card, etc , or by 
covermg the hquid itself with a layer of oil, 
and then allowmg to cool 
Hot Ha 2 S 044 -Aq containmg 1 pt H 2 O to 
1 pt Na 2 SO 4 -+- 10 H 2 O does not crystallise on 
slowly coohng or on bemg quickly cooled by 
immersion m cold water, if it is contamed 
m a barometer tube freed from air by boihng, 
or m an exhausted well-closed vessel, or m an 
open vessel with a layer of oil of turpentme 
on it (Gay-Lussac) , or m a vessel containmg 
air, either well stoppered or furmshed with a 
loose cover (Schweigger) , or m an open vessel 
under a bell jar full of air and closed at the 
bottom with a water jomt, or in open bottles 
placed m a quiet situation, or m an open 
glass enclosed m a stoppered vessel, contam- 
mg air and some KOH for drymg, m this case 
Na 2 SO 4 + 10 H 2 O eflloresces from the solution, 
and when washed dowm again does not cause 
mstant crystallisation, but redissolves 
The crystaUisation of a solution cooled in 
this way may often be brought about m- 
stantaneously, or often again after a short 
time, U) hy agitation, when the solution has 
been cooled m an open vessel, (2) bv access 
of air caused by opemng the vessel, the crys- 
tallisation takmg place the more rapidly the 
larger the opemng In this case the crystallis- 
ation begms at the top, where the solution, the 
vessel, and the air come in contact, when a 
article of dust falls in the liquid the crystal- 
sation begins a little under the surface 
When the solution has been cooled in vacuo, a 
bubble of air, hydrogen, carbonic acid, or 
nitrous oxide is sufficient to set up the crystal- 
lisation, (3) by contact with a solid body 
The latter do not cause crystallisation when 
cooled m contact with the liquid, nor (except- 
ing a crystal of Na 2 SO 4 + 10 H 2 O) when they 
are moistened or warmed before contact with 
the solution 

Supersat Na 2 S 04 -l-Aq is brought to 
crystallisation by addition of a crystal of 
Na 2 SO 4 -l- 10 H 2 O, or an isomorphous substance 
as Na 2 SeO 4 + 10 H 2 O, or Na2CrO4+10H2O 
Other crystals, as MgS 04 + 7 H 20 , etc,, have 
no action (Thomson, Chem Soc 36 199 ) 

See also Hartley, Jones and Hutchinson, 
Chem Soc 1908, 93 825, on '' Spontaneous 
crystallisation of sodium sulphate solutions, '' 
and de Coppet (A ch 1907, (8) 10 457) on 
same subject 

A more extended discussion of the pheno- 
mena and causes of supersaturation is not con- 
sidered to the within the scope of this work 

Na2S04-|-Aq sat at 15® has sp gr 1 10847 (Michel 
and Krafft) at 16® has sp gr 1 119 (Stolba) at 16° 
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has ^ gr 1 1162 (Stolba) at 10° contains 29 pts 
lsra2S04 to 100 pts HaO (supersaturated?) and has 
ap gr 1 1269 (Karsten) 


Sp gr of Na2S04+Aq at 19 5° 


Na^Oi 

Sp gr 

Na^04 

Sp gr 

2 894 

1 0262 

10 538 

1 0977 

5 689 

1 0609 

12 473 

1 1162 

7 995 

1 0733 




(Kremers Pogg 96 120 ) 


Sp gr of Na2S04+Aq 


Na2b04 

-flOH20 

Sp gr 

Na^04 

+IOH 2 O 

Sp gr 

1 262 


13 744 

1 055 

2 522 


14 975 

1 060 

3 780 

1 015 

16 203 

1 665 

5 035 


17 426 

1 070 

6 288 


18 645 

1 075 

7 538 



1 080 

8 786 


21 071 

1 085 

10 030 

1 040 

22 277 

1 090 

11 272 

1 045 

23 478 

1 095 

12 610 

1 050 

24 674, 

1 100 


(Schmidt Pogg 132 132) 


Sp gr of Na2S04'f-Aq at 19° 


% Na2SQ4 
+IOH 2 O 

Sp gr 

% Na2S04 
-I-IOH 2 O 

Sp gr 

1 

1 0040 

16 

1 0642 

2 

1 0079 

17 

1 0683 

3 

1 0118 

18 

1 0725 

4 

1 0158 

19 

1 0766 

5 

1 0198 

20 

1 0807 

6 

1 0232 

21 

1 0849 

7 

1 0278 

22 

1 0890 

8 

1 0318 

23 

1 0931 

9 

1 0358 

24 

1 0973 

10 

1 0398 

25 

1 1015 

11 

1 0439 

26 

1 1057 

12 

1 0479 

27 

1 1100 

13 

1 0520 

28 

1 1142 

14 

1 0560 , 

29 

1 1184 

15 

1 0601 

30 

1 1226 


(Schiff, A 110 70 ) 


Sp gr of Na 2 S 04 +Aq at^l5° 



Sp gr 
if 

Na2fe04 

Sp gr 
if 

Na2b04 

+IOH 2 O 

% 

Sp gr 

if 

Na2S04 

+ 10 H 2 O 

% 

Sp gr 

Na2S04 

+IOH 2 O 

1 

1 

0091 

1 004 

11 

1 044 

21 

1 

086 

2 

1 

0182 

1 008 

12 

1 047 

22 

1 

090 

3 

1 

0274 

1 013 

13 

1 052 

23 

1 

094 

4 

1 

0365 

1 016 

14 

1 056 

24 

1 

098 

5 

1 

0457 

1 020 

15 

1 060 

25 

1 

103 

6 

1 

0550 

1 024 

16 

1 064 

26 

1 

107 

7 

1 

0644 

1 028 

17 

1 069 

27 

1 

111 

8 

1 

0737 

1 032 

18 

1 073 

28 

1 

116 

9 

1 0832 

1 036 

19 

1 077 

29 

1 

120 

‘10 

1 

0927 

1 040 

20 

1 082 

30 

1 

125 


Sp gr of Na 2 SO+Aq at 24 8° a=no of 
g , equivalent to niol wt , dissolved in 
1000 g H 2 O, b~sp gr if a IS Na 2 S 04 + 
IOH 2 O, mol wt =161, c=sp gr if a 
IS Na 2 S 04 , M inol wt =71 


a 

b 

“ 1 


b 

c 

1 

1 054 



1 163 

1 213 

2 


1 114 


1 188 



1 134 

1 165 

6 

1 209 



(Favre^and Valson, C R 79 968 ) 


Sp gr of Na 2 S 044 -Aq at 18° 


%Na2S04 

Sp gr 1 

% Na2S04 

Sp gr 

5 


15 

1 1426 

10 

1 1 0915 1 




(Kohlrausch, W Ann 1879 1 ) 


Sp gr of Na 2 S 04 -f Aq at 20° containing 

0 5 mol Na2804 to ICK) mols H20 = l 03466, 

1 0 mol Na 2 S 04 to 100 mols H 2 O = 1 06744 
(Nicol, PM Mag (5) 16 122 ) 


Sp gr of Na 2 S 044 -Aq at 25° 


Concentration of Na*S04 
+Aq 

Sp gr 

l-nomal 

1 0606 

Vr- “ 

1 0309 

Vf- “ 

1 0156 

Vs “ 

1 0079 


(Wagner, Z phys Ch 1890, 6 39 ) 


Sp gr at 16°/4° of Na 2 S 04 +Aq contaming 
9 4043% Na 2 S 04 = 1 08655 (Schonrock, Z 
phys Ch 1893, 11 781 ) 

Na 2 S 04 +Aq contaming 25 51% Na 2 S 04 
has sp gr 20°/20° = 1 2527 Na 2 S 04 +Aq 
contaming 10 14% Na2S04 has sp gr 20°/20° 
= 1 0938 (Le Blanc and Rohland, Z phys 
Ch 1896, 19 278 ) 

Sp gr of Na 2 S 04 +Aq at 17 5®^ when p = 
per cent strength of solution, d= ob- 
served density, and w= volume cone in 

grs Mcc (^='w) 


p , 

a 

vr 

13 06 

1 1226 

0 14662 

11 75 ' 

1 1094 

0 13043 

10 68 

1 0990 

0 11737 

8 544 

1 0784 

0 09214 

6 762 

1 0615 

0 07178 

4 015 

1 0358 

0 04159 

2 599 

1 0225 

0 02658 

2 375 

1 0204 

0 02423 

1 818 

1 0154 

0 01846 

1 349 

1 0109 

0 01364 

0 5204 

^ 1 0037 

0 00522 

0 2921 

1 0014 

0 00293 


(Gerlach, Z anal 8 287 ) 


(Barnes, J phys Chem 1898, 2 543 ) 
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Sp gr of Na 2 S 04 +Aq at 20® 


Normality of 
NaaS04+Aq 

% NaaS04 

Sp gr 

0 97 

12 36 

1 1138 

0 48 

6 41 



(Forchheimer, Z phys Ch 1900, 34 23 ) 


Sp gr of sat Na 2 S 04 , lOHaO -f Aq at t° 


t® 

wt of 1 ccm of 
the solution 

100 g HaO 
dissolve g 
NaaSO4+10H2O 



12 16 

5 

‘ 1 058 



1 078 

21 04 

15 

1 109 

35 96 

18 

1 137 

48 41 


1 156 

58 35 

25 

1 209 

98 48 

26 

1 222 

109 81 


1 287 

184 1 

33 

1 312 

323 1 

34 

1 317 

413 2 

35 

1 317 



(Tschernaj, J Russ Phys Chem Soc 1914, 
46 8 ) 


Sp gr and b pt of Na2S04 4-Aq NasSOi-f-Aq 
containing P pts NaaSOi-HlOHaO for every 100 pts 
had given sp gr and b pt 


P 

Sp gr 

B pt 1 

P 

Sp gr 

B pt 

1 

1 

005 


16 

1 

064 

101 25^ 

2 

1 

008 

100 62 

17 

1 

067 

101 25 

3 

1 

014 

100 62 

18 

1 

070 

101 37 

4: 

1 

020 

100 75 

19 

1 

072 

101 37 

5 

1 

021 

100 75 

20 

1 

074 

101 37 

6 

1 

028 

100 87 

21 

1 

076 

101 37 

7 

1 

030 

100 87 

22 

1 

078 

101 5 

8 

1 

032 

101 0 

23 

1 

080 

101 5 

9 

1 

036 

101 0 

24 

1 

082 

101 5 

10 

1 

040 

101 0 

25 

1 

084 

101 5 

11 

1 

043 

101 12 

26 

1 

090 

101 6 

12 

1 

050 

101 12 

27 

1 

092 

101 63 

13 

1 

055 

101 25 

28 

1 

095 

101 63 

14 

1 

060 

101 25 

29 

1 

098 

101 63 

15 

1 

062 

101 25 

30 

1 


101 75 


(Brandes and Gruner 1827 ) 


Saturated solution boils at 103 17® (Lbwel), 
103 5® (Mulder), 105° (Kremers), 100 5* 
(Grifiaths), 100 8° (Gerlach) 

Crust forms at 102 9°, highest temp , 103 2®, 
and solution contains 43 9 pts Na 2 S 04 to 100 
pts HaO (Gerlach, Z anal 26 426 ) 


B -pt of jN‘a 2 S 04 +Aq containing pts Na 2 S 04 
to 100 pts HaO 


B pt 

Pts Na2S04 

B pt 

Pts NasSOi 


9 5 

■ESBi 

39 0 


18 0 

103 0 

44 5 

m 


103 2 

46 7 


(Gerlach, Z anal 26 430 ) 


M-pt of Na2SO4~l-10H2O=34° (Txlden, 
Chem Soc 46 409 ) 

Sol with decomp inHCH-4.q 


Solubihty m H 2 S 04 +Aq at 25° 


1000 g of the 
solution contam 

Sohd phase 

Mols 

HaS04 

Mols 

Na2S04 

0 286 

1 539 
1 671 

NajSO<, lOHjO 

ii 

i 

0 338 

1 742 

(( 

0 884 

2 256 

NajS 04 , lOHsO+NasSO^ 

1 576 

2 363 

Na!S64+Na3H(804)j 

1 666 

2 437 

{( 

2 611 

2 091 

NasH(S04)2+Na3H(S04)8, HjO 


(D^Ans, Z anorg 1906, 49 356 ) 


Solubihty of Na 2 S 04 in H 2 S 04 -f Aq at 25 ° 


1000 g of the solution 
contam 

Solid phase 

1 Mol Na2S04 

Mol H 2 SO 4 

1 55 

0 08 

Na2S04 

1 59 

0 147 

(( 

1 85 

0 60 

Na2S04, lOHaO 

ii 

2 00 

0 763 

0 77 

4 23 

NaHS 04 HaO 

0 47 

4 96 

a 

0 32 

6 61 

Na2HS04 

0 305 

6 87 

ti 

0 07 

7 18 

Na3H(S04)2 

0 79 

8 78 

ti 


(D’Ans, Z anorg 1909, 61 , 92 ) 


10 ccm of sat Na 2 S 04 +absolute H2SO4 
contain approx 2 999 g Na 2 S 04 (Bergius, 
Z phys Ch 1910, 72 355 ) 
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Solubility in H 2 S 04 +Aq at 25° 
Solid Phase, ]Sra2SO4-f-10H2O 


MiUimols H 2 SO 4 

Millimols Na2S04 

m 10 ocm 

m 10 com 


18 81 

5 10 

22 38 

7 79 

24 65 


(Herz, Z anorg 1912, 73 276 ) 


Solubihty in H 2 S 04 +Aq at 25° 


1000 g of the 
solution contain 

Solid phase 

Mols 

80s 

Mola 

Na2S04 

5 91 

0 409 

NaHS04 

6 30 

0 332 


6 64 

0 297 

NaHS04+NaH3(S04)2 H 2 O 

6 90 

0 173 

NaH8(S04)2 H 2 O 

7 36 

0 071 


7 74 

0 047 


7 82 

0 044 


8 12 

0 037 


8 29 

0 042 


8 40 

0 046 


8 70 

0 076 


8 86 

0 156 


8 93 

0 259 


8 93 

0 269 


8 93 

0 273 


8 84 

0 527 



8 73 

0 681 



8 70 

0 808 


NaH3(S04) H 2 O 

8 62 

0 834 1 


metastable solutions 

8 62 

0 844 



8 61 

0 899 



8 87 

0 445 

NaH3(S04)2 H20 4-Na2S04 



4 5 H 2 SO 4 

8 93 

0 437 

Na2S04 45 H 2 SO 4 

9 08 

0 394 


9 36 

0 425 

Na2S04 4 5H2S04 4-NaHS207 

9 18 

0 567 

NaHSiOr 

9 42 

0 728 


9 48 

0 760 


9 55 

0 775 


9 48 

0 953 

NaHS207 + ? 

9 85 

0 787 

9 

9 98 

0 908 

? 

(9 77) 

(1 03) 

Metaatable 

10 16 

0 797 


10 78 

0 302 

? 


(D’Ans, Z anorg 1913, 80 236 ) 


SI sol in cone HC 2 H 3 O 2 (Ure's Diet ) 
Not pptd by addition of glacial HC 2 H 8 O 2 to 
Na 2 S 04 +Aq (Persoz ) 


Solubility m NaOH+Aq at 25° 


1000 g of the 
solution contain 

Solid phase 

Mols 

(NaOH )2 

Mols 

Na2S04 

0 

1 54 

Na 2 S 04 , IOH 2 O 

0 074 

1 41 

( 

0 70 

1 08 

cc 

1 47 

0 90 

Na 2 S 04 , 10H2O“l-Na2SO4 

2 02 

0 59 

Na2S04 

2 82 

0 24 

U 

3 52 

0 126 

it 

5 83 

0 013 

it 

6 62 


NaOH, H 2 O 


(D'Ans and^Schremer, Z anorg 1910, 67 437 ) 


Sol m sat NB[ 4 C 1 +Aq 
Rapidly and abundantly sol in sat KC1+ 
Aq with pptn of K 2 SO 4 
Na2SO4^+10H2O IS sol in sat NaCl+Aq 
without pptn If efldoresced Na 2 S 04 is used, 
a ppt of NaCl is caused at first, and subse- 
quently of Na 2 SO 4 + 10 H 2 O (Karsten ) 

Sol in boiling sat NaCl+Aq with pptn of 
NaCl, but from cold solutions the Na 2 S 04 
separates out first (Vauquehn ) 

Less sol in NaCl+Aq than in H 2 O (Hunt, 
Am J Sci (2) 26 368 ) 


Solubihty in NaCl+Aq at t° 


t® 

g NaCl per 
100 g H 2 OJ 

g Na2S04 per 
100 g H 2 O 

10 

0 00 

9 14 


4 28 

6 42 


9 60 

4 76 


15 65 

3 99 


21 82 

3 97 


28 13 

4 15 


30 11 

4 34 


32 27 

4 59 


33 76 

4 75 

21 5 

0 00 

21 33 


9 05 

15 48 


17 48 

13 73 


20 41 

13 62 


26 01 

15 05 


26 53 

14 44 


27 74 

13 39 


31 25 

10 64 


31 80 

10 28 


32 10 

8 43 


33 69 

4 73 


34 08 

2 77 


35 46 

0 00 

25 

0 00 

28 74 


2 74 

26 57 


8 15 

23 15 


19 86 

20 52 


24 58 

14 86 


31 21 

9 95 


32 02 

9 61 
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t® 

g NaCl per 

100 g H 2 O 

g Na2S04per 
100 g H 2 O 

27 

0 00 

31 10 


2 66 

28 73 


5 29 

27 17 


7 90 



16 13 

24 83 


18 91 

21 39 


19 64 



20 77 

19 29 


32 33 

9 53 

30 

0 00 

39 70 


2 45 

38 25 


5 61 

36 50 


7 91 

35 96 


10 61 

31 64 


12 36 

29 87 


15 65 

25 02 


18 44 

21 30 


20 66 

19 06 


32 43 

9 06 

33 

0 00 

48 48 


1 22 

46 49 


1 99 

45 16 


2 64 

44 09 


3 47 

42 61 


12 14 

29 32 


21 87 

16 83 


32 84 

8 76 


33 99 

4 63 


34 77 

2 75 

35 

0 00 

47 94 


2 14 

43 75 


13 57 

26 26 


18 78 

19 74 


31 91 

8 28 


35 63 

0 00 


At 33° and above the values represent the 
solubility of Na 2 S 04 in NaCl+Aq At 10° 
the sohd phase in contact with the solution is 
probably Na 2 S 04 , 7 H 2 O Between 17° and 
33° the sohd phase is either Na 2 S 04 , IOH 2 O or 
Na 2 S 04 An inversion of Na 2 S 04 , IOH 2 O to 
N’a 2 S 04 takes place at various temp below 
33° depending on the amount of NaCl con- 
tained in the solution m contact with the 
solid sodium sulphate 

(Seidell, Am Ch J 1902, 27 55 ) 


Solubihty m NaCl+Aq at 15° 


Composition of the 
sat solution 

Sohd Phase 

% by wt 
Na2S04 

% by wt 
NaCl 

11 5 

0 

N'a 2 S 04 -f- 10 H 20 


5 42 

a 


11 51 

cc 


15 97 

K 


21 03 

(C 


23 39 

NasSO*. lOHjO+NaCl 


25 21 

NaCl 

hhi 

26 3 

CC 


(Schrememakers and de Baat, Z phys Ch 
1909, 67 564 ) 


Sol in sat N’H 4 NOs+Aq (Marguentte, 
G R 38 307 ) 

Sol in sat KNOs+Aq with pptn after 
several hours (Karsten ) 

]Sra 2 SO 4 + 10 H 2 O IS sol in sat NaNOa+Aq 
without pptn, but if effloresced Na 2 S 04 is 
used, NaNOa is pptd at first, and subse- 
quently Na 2 S 04+^20 
The presence of CaS 04 does not affect the 
solubihty of Na 2 S 04 in H 2 O to any great 
extent (Barre, A ch 1911, ( 8 ) 24 

160) 

More sol m K2SO4, CUSO 4 , MgS 04 +Aq 
than m H 2 O (PfafL A 99 226 ) 

100 pts H 2 O dissolve 20 7 pts CUSO 4 and 
15 9 pts Na 2 S 04 (Rudorff, B 6 484 ) 

Sol in sat MgS 04 , K 2 SO 4 , CuS 04 +Aq, 
but if more Na 2 S 04 than can oe dissolved is 
added to the CuS 04 +Aq, a large quantity of 
a double sulphate separates out (Karsten ) 
The solubihty of Na 2 b 04 in K 2 S 04 +Aq has 
been determmed at 15°, 25°, 40°, 50°, 60°, 70° 
and 80° From the results the conclusion is 
drawn that sodium and potassium sulphates 
form a double salt of the formula KaNa ( 804)2 
(Okada, Chem Soc 1915, 108 ( 2 ) 344 ) 

See also under CUSO 4 , Mgb 04 , and K 2 SO 4 
Slowly but abundantly sol in sat ZnS 04 -l- 
Aq, with separation of a double salt after a 
few days 


Solubihty of ZnS 04 7 H 20 -f-Na 2 S 04 IOH 2 O in 
100 g H 2 O at t° 


t 

grains ZnbO^ 

grama Na2S04 

0 

40 305 

7 905 

5 

42 285 

9 515 


(Koppel, Z phys Ch 1905, 62 409 ) 


See also under Na 2 Zn(S 04 ) 4 + 4 H 20 
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Solubility of Na 2 S 04 +Th(S 04)2 at 16® 
Solid phase Th(S 04)2 


Pts per 100 pts H 2 O 

Pts per 100 pts H 2 O 

Na2S04 

Th(S04)2 

Na2S04 

Th(S04)2 

1 094 

1 743 

5 79 

2 136 

1 960 

2 387 

9 35 

1 379 

2 84 

3 800 

12 24 

1 169 

2 98 

3 962 

15 36 

1 048 

4 11 

3 375 




(Barre, C R 1911, 160 155 ) 


Solubihty m Na acetate +Aq at 25° 
Sohd phase, Na 2 SO 4 + 10 H 2 O 


Composition of the solutions 


% Na acetate % Na 2 S 04 I % 


0 



(Fox, Chem Soo 1909, 9B 888 ) 


Insol in liquid NHs (Franklin, Am Ch 
J 1898, 20 829 ) 

Alcohol precipitates NaaSOi+lOHtO from the cold 
saturated aqueous solution (Brandes and Firnhaber ) 

Insol in alcohol of from 0 817 to 0 90 ap gr (Kir 
wan) 

■a, alcohol of 0 S72 sp gr dissolve 0 7 pt 

at 12 5 15® of 0 905 sp gr dissolve 3 8 pts 
Na2S04 at 12 5 lo® I 

Insol in alcohol of 0 83 0 85 sp gr (Anthon ) 

From supersaturated solution in alcohol, 
crystals with 7 H 2 O are formed (Schiff, A 

106 11 ) 

100 pts 10% alcohol at 15° contain 14 35 
pts JN'a 2 SO 4 4 - 10 H 2 O, 20 % alcohol at 15^ 
contain. 5 6 pts Na2bO4-f~10H20, 40% alcoholi 
at 15° contain 1 3% N‘a 2 SO 4 4 ' 10 H 2 O (Schiff t 
A 118 365 ) 

Verv si sol in abs alcohol at ord temp , 
somewhat more, though still exceedingly 
sparingly, sol in abs alcohol acidulated with 
H 2 SO 4 (Fresenius ) 

Alcohol does not affect crystal H 2 O of 
Na2SO4+10H 0 


Solubility of Na 2 S 04 m alcohol+Aq at t° 


t® 

aloSiol 

g per 100 g s< 

HsO alcohol 

olution 

Na2S04 

sohd phase 

15 

0 

7 

88 

7 

0 

0 

11 

3 

Na2sb4+10H2O 


9 

2 

85 

1 

8 

•6 

6 

3 

a 


19 

4 

78 

6 

18 

9 

2 

9 

u 


39 

7 

60 

0 

39 

5 

0 

5 

C( 


58 

9 

41 

1 

58 

8 

0 

1 

cc 


72 

0 

28 

0 

72 

0 

0 

0 

t 


0 

0 

72 

8 

0 

0 

27 

2 

NajSOi+THjO 


11 

2 

76 

5 


5 

14 

0 

ti 


20 

6 

74 

3 

19 

2 

6 

5 

(C 


30 

2 

68 

4 

29 

6! 

2 

0 

ct 


25 

0 

0 

78 

1 

0 

o' 

21 

9 

NajSOi+lOHjO 


10 

6 

78 

5 

9 

3 

12 

2 

It 


24 

0 

72 

8 

22 


4 

3, 

ft 


54 

0 

45 

6 

54 

0 

0 

4 

It 

36 

0 

0 

67 

0 

0 

0 

33 

0 

Na2S04 


8 

8 

70 

0 

6 

8 

22 

6 

tt 


12 

8 

71 

2 

10 

5 

18 

3 

it 


17 

9 

71 

1 

1 15 

5 

13 

4 

\t 


18 

1 

71 

0 

15 

7 

13 

3 

tt 


28 

9 

66 

5 

28 

4 

6 

1 

c 


48 

7 

50 

9 

48 

3 

0 

8 

ei 

45 

0 

0 

67 

6 

0 

0 

32 

4 

tt 


9' 

*0 


0 

*7 

1 

91 

ft 

tt 


14 5 
20 C 
31 C 


Between certam concentrations of alcohol, 
the liquid separates mto two layers at 25°, 
36° and 45°, of the following composition 



Upper Layer 

Lower Layer 

t® 

nfo 

g 

alcohol 

Na^04 

g 

H 2 O 

acohol 

Na2S04 

25 

66 5 

27 3 

6 2 

67 4 

5 1 

27 5 


68 1 

23 9 

8 0 

68 5 

6 0 

25 5 


68 3 

23 1 

8 6 

68 3 

6 7 

25 0 

36 

57 7 

38 4 

3 9 

66 6 

4 1 

29 3 


65 0 

28 3 

1 6 7 

68 8 

5 9 

25 3 


68 1 

21 2 

10 7 

68 9 

9 4 

21 7 

45 

61 8 

32 9 

5 3 





65 8 

25 3 

8 9 

68 4 

8 8 

22 8 


66 0 

24 0 

10 0 

68 6 

10 1 

21 3 


(de Bruyn, Z phys Ch 1900, 32 101 ) 
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Solubility in alcohol+Aq at 25® 


Composition of the 
sat solution 

Sohd phase 

%by 

■wt 

H 2 O 

% by 
wt 

alcohol 

%by 

vrt 

NaaSOi 

63 41 

34 84 

1 75 

Na2S04, lOHaO 

49 0 

50 5 

0 5 

Cl 

46 6 

53 0 

0 4 

Na2S04, 10H2O+Na2SO4 

34 9 

64 95 

0 15 

NaiSO* 


Schreinemakers, Z phys Ch 1909, 67 552 ) 


Soditun thonum sulpliate, Na 2 S 04 j T1 i(SO0j 
+6H2O 

Sol in H 2 O 100 pts cold sat Na 2 S 04 +Aq 
dissolve 4 pts of this salt (Cleve ) 

See also under Na2S04+ThS04 


Sodium titanium seswsulphate, Na 2 Ti 2 (S 04)4 
+ 5 H 2 O 

Sol in H 2 O (Spence, Chem Soc 1904, 
86 (2) 412 ) 

Insol in alcohol (Knecht, B 1903, 36 
169) 


Solubihty data for solution of NaCl m ethyl 
TcohoH-Aq at 15°, 25°, and 30° are given by 
chreinemaJcers (Z phys Ch 1909, 67 556) 


Solubihty m propyl alcohol+Aq at 20° 


, propyl 
ilcohol 

g Na2S04 
per 100 
g solution 

% propyl 
alcohol 

g N’a2S04 
per 100 
g solution 

12 20 

1 99 

56 57 

0 55 

19 77 

1 15 

60 64 

0 44 

55 65 

0 72 

62 81 

0 38 


^Lmebarger, Am Ch J 1892, 14 380) 


Sol in glycerine 

Insol in acetone (Naumann, B 1^04 37 
4329, Eidmann, C C 1899 II, 1014), 
benzonitrile (Naumann, B 1914, 47 1370) 
methyl acetate (Naumann, B 1909, 42 
7790), ethvl acetate (Naumann, B 1910, 43 
314) 

100 I H 2 O dissolve 183 7 g sugar +30 5 
g Na 2 S 04 at 31 25°, or 100 g sat solution 
contain 52 2 g sugar + 9 6 g Na 2 S 04 
(Kohler, Z Ver Zuckermd, 1897, 47 447 
Mm Anhydrous, Thenardite +IOH 2 O, 
Mvrahxhte 

Sodium hydrogen sulphate, NaHS 04 
Not dehquescent Very sol in H 2 O with 
decomposition 

Sol m 2 pts H 2 O at 0° (Link), 1 pt H 2 O 
at 100° (Schubarth) 100 pts H 2 O at 15 5° 
dissolve 92 72 pts Sol m 2 pts H 2 O at 
18 75° (Abl) , decomp by alcohol 
Insol in liquid NHs (Franklm, Am Ch 
J 1898, 20 829 ) 

+H 2 O Deliquescent, and decomp by the 
H 2 O which it takes up 
NaH 3 (S 04)2 Decomp by H 2 O (Schultz) 

Trtsodxam hydrogen sulphate, Na 8 H(S 04)2 
Sol m H 2 O with decomp 
+H 2 O (Rose ) 

Sodium p 2 /^osulphate, Na 2 S 207 
Sol m fuming H 2 SO 4 without decomp 

Sodium thalhc sulphate, Na 2 S 04 , Tl 2 (S 04 )* 
Sol m H 2 O (Strecker, A 136 207 ) 


Sodium htanyl sulphate, Na 2 Ti 02 ( 804 ) 2 + 
IOH 2 O 

Hygroscopic (Mazzuchelli and Pantanelli, 
C C 1909, II 420 ) 


Sodium uranyl sulphate, Na2(U02) (804)2+ 
3 H 2 O 

(de Conmck, C C 1906, I 919 ) 

Sodium vanadium sulphate, Na2V2 (804)4+ 

24H2O 

Very sol m H 2 O (Piccim, Z anorg 1897, 
13 444) 

Sodium vanadyl sulphate, Na2S04, VOSO4+ 
4H2O 

Easily sol in H 2 O and alcohol + cone 
H 2 SO 4 (Koppel, Z anorg 1903, 36 177 ) 
Na 2 S 04 , 2 V 0 S 04 + 2 }^H 20 Slowly sol 

4n H 2 O 

Can be cryst from H 2 SO 4 at 100° (Kop- 
pel) 

Sodium yttnum sulphate, Na2S04, Y2(S04)8 + 
2 H 2 O 

Quite sol in H 2 O (Cleve ) 

The only double salt capable of existing 
at 25° (James and Holden, J Am Chem 
Soc 1913, 36 562 ) 

Sodium zme sulphate, Na2S04, ZnS04 + 

4 H 2 O 

Deliquescent in moist air 
Decomp into constituents on dissolving in 
H 2 O (Graham, Phil Mag 18 417 ) 


Solubility of Na2Zn(S04)2 +4H2O in 100 g 
H2O at t° 


t° 

grams ZnS04 

grama Na2fc)04 

25 

26 32 

23 40 

30 

26 475 

23 445 

35 

26 365 

23 525 

40 

26 68 

23 63 


(Koppel, Z phys Ch 1905, 62 409 ) 
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Solubility of Na2Zii(S04)2 4H20+ZiiS04 
7H2O m 100 g H2O at t° 


t® 

grams 

ZnSOi 

grams 

NaaS04 

t° 

grams 

ZnSO* 

grams 

10 

45 79 

11 24 

25 

56 155 

7 215 

15 

48 81 

10 175 

30 

60 55 

6 34 

20 

52 34 

8 625 

35 

65 25 

5 64 


(Koppel ) 


Solubility of Na2Zn(S04)2 4H20+ZiiS04 
6H2O in 100 g H2O at t® 


t® 

grams ZnS04 

grams Na2S04 

38 

66 64 

4 98 

40 

64 89 

4 71 


(Koppel ) 


Solubility of 

NajZnCSOi)^ 4Hs0+NasS04 

IOH.2O m 100 g H2O at t® 

t® 

grams ZnS04 

grams Na2S04 

10 

43 495 

12 35 

15 

36 925 

16 71 

20 

28 77 

21 98 

25 

19 935 

29 875 

30 

10 67 

42 516 


(Koppel ) 


Solubility of Na2Zn(S04)2 4H20+Na2S04 

(anhydrous) in 100 g H2O at t® 

t® 

grams 7nS04 

grams Na2S04 

35 

8 725 

46 61 

40 

9 16 

43 835 

(Koppel ) 


Sodium sulphate fluoride, Na2S04, NaF 

Cryst from HiO without decomp (Marig- 
me, Ann Mm (5) 16 23() ) 


Sol in about 8000 pts H2O (Schweitzer, 
J B 1877 1054 ) ^ ^ 

Calculated from electrical conductivity of 
the solution, SrS04 is sol m 10,070 pts H2O 
at 16 1® and 10,090 pts at 20 1® (HoUeman, 
Z phvs Ch 12 131 ) 

1 1 H2O dissolves 107 mg SrS04 at 18® and 
not much more at higher temp (Kohlrausch 
and Rose, Z phys Ch 12 241 ) 

100 g fco dissolve 

at t® 0®-5® 10®-12® 20® 30® 

g SrS04 0 0983 0 0994 0 1479 1 0600 

at t® 60® 80® 90® 95-98® 

g SrS04 0 1629 0 1688 0 1727 0 1789 

(Wolfmann, C C 1897, 1 632 ) 

1 1 H2O dissolves 114 mg SrS04 at 18® 
(Kohlrausch, Z phys Ch 190^ 60 356 ), 
114 3 mg at 18° (Kohlrausch, Z phys Ch 
1908, 64 168 ) 

Sol m 6895 pts cold, and 9638 pts boihng 
H2O, m 11,000-12,000 pts H2O containing 
H2SO4, m 474 HCl+Aq containing 8 5% 
HCl, m 432 pts HNO3+ Aq cont ainin g 4 8 
% N2O6, in 7843 pts HC2H802+Aq contam- 
mg 15 6% HC2H8O2 (Fresemus ) 

Or, 1 1 cold HCl+Aq of 8 5% dissolves 2 11 
g SrS04, 1 1 cold HNOs+Aq of 4 8% N2O6 
dissolves 2 31 g SrS04, 1 1 cold HC2H8O2+ 
Aq of 15 6% HC2H3O2 dissolves 0 1275 g 
I SrS04 (Fresemus ) 


Solubihty of SrS04 m HCl+Aq 


No cc HC1 + 
Aq containing 
Img equiv HCl 

g per 100 cc solution 

HCl 

SrS04 

0 2 

18 23 

0 161 

0 5 

7 29 

0 207 

1 0 

3 65 

0 188 

2 0 

1 82 

0 126 

10 0 

0 36 

0 048 


(Banthisch, J pr 1884, (2) 29 54 ) 


Solubihty of SrS04 m HNOs+Aq 


Sodium sulphate antimony ^nfluoride 
See Antimony influoride sodium sulphate 


Strontium sulphate, SrS04 

Very si sol in ( old, and still less in boiling 
HiO 

11 H O at 1 1-1 5® dissolves 0 066 g SrS04 
(Brindcs and Silbcr), 0 145 g SrS04 (Fre- 
seniub), 0 154-0 167 g SrS04 (Marignac), 
0 187 g 8rb04 (Kremers), 0 278 g SrS04 


(Andrews) 

1 1 boiling H2O dissolves 0 104 g SrS04 
(Fresemus) , 0 282 g SrS04 (Brandes and 

When a Sr salt is precipitated by H2SO4, 1 
pt SrS04 remains dissolved in 700 pts H2O 
(Marignac ) 


No cc HNOs-l- 
Aq containing 
Img equiv 
HNOs 

g per 100 cc solution 

HNOs 

SrS04 

0 2 

31 52 

0 381 

0 5 

12 61 

0 307 

1 0 

6 30 

0 217 

2 0 

3 15 

0 138 

10 0 

0 63 

0 049 


(Bantbsch, J pr 1884, (2) 29 54 ) 


Sol m cone H2SO4 See under SrH2 (804)2 
Insol m NH4C1+Aq or cone (NH4)2804+ 
Aq (Rose ) 

Slowly but- completely sol m NaCl+Aq- 
(Wackenroder ) 

H2O containing Na2S04 dissolves less SrS04. 
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than pure H2O, H2O contaimng H2SO4 still 
less (Andrews. Phil Mag Ann 7 406 ) 
Insol in Na2S203-f’Aq 
Insol m boihng cone (NH4)2S04+Aq 
(Rose, Pogg 110 292 ) 

Sol in 16 949 pts (NH4)2S04+Aq (1 4) 
(Fresenius, Z anal 32 195 ) 

Pptn IS hindered by aUcah metaphosphates 
and citrates, but not by citric acid 

Decomp at ord temp , and more rapidly 
on boihng by alkah carbonates +Aq 

Sol m MgCL or KCl+Aq. solubihty m- 
creasing with strength of solution, sol m 
NaCl or CaCL+Aq, maximum solubihty 
occurrmg when the solutions are of a medium 
concentration The numerical results are as 
follows 


100 pts of the salt solutions contammg given 
pts salt dissolve pts SrS04 


Salt 

Pts salt 

Pts SrS04 


22 17 

0 1811 

NaCl 

15 54 

0 2186 


8 44 

0 1653 


18 08 

0 2513 

KCl 

12 54 

0 1933 


8 22 

0 1925 


13 63 

0 2419 

MgClj 

4 03 

0 2057 

1 59 

0 1986 


33 70 

0 1706 

CaCl 

16 51 

0 1853 


8 67 

0 1756 


(Virck, C C 1862 402 ) 


Insol m hquid NHs (Franklm, Am Ch 
J 1898, 20 829 ) 

100 g 95% formic acid dissolve 0 02 g 
SrS04 at 18 5® (Aschan, Chem Ztg 1913, 
37 1117) 

Insol m absolute alcohol, scarcely sol m 
dll alcohol 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), acetone (Naumann, B 
1904, 37 4329, Eidmann, C C 1899, II 
1014) 

Mm CeUsHte 

Strontium hydrogen sulphate, SrH2 (804)2 

100 pts H2SO4 dissolve 2 2 pts SrS04 (Lies- 
Bodart and Jacquemm), 100 pts H2SO4 dis- 
solve 6 68 pts (Struve, Z anal 9 34) , 100 
pts fummg H2SO4 dissolve 9 77 pts 
(Struve) 

1 g SrS04 dissolves m 1256 g 91% H2SO4+ 
Aq (Varenne and Pauleau, C R 93 1016), 
boihng H2SO4 dissolves about 15% SrS04, and 
still more at 100® (Schultz, Pogg 133 147) 

Sol m 1519 pts 91% H2SO4 (Varenne 
and Pauleam C R 93 1016 ) 

100 pts H2SO4 (sp gr 1 843) dissolve 14 
pts SrS04 at 70® (Garside, C N 31 245 ) 

Decomp by H2O 

100 pts hot cone H2SO4 dissolve about 
9 0 pts SrS04 (Rohland, Z anorg 1910, 
66 206 ) 

10 cem of sat SrSO 4+ absolute H2SO4 
contam approx 2 17 g SrSO 4 (Bergius, Z 
phys Ch 1910, 72 355 ) 

-f H2O Decomp by H2O 

Strontium tm (stannic) sulphate, Sr804, 
Sn(S04)2+3H20 

Decomp by H2O Sol in HCl (Wein- 
land and Kuhl, Z anorg 1907, 64 249 ) 


Solubihty in H2O, and in solutions of the 
sulphates chlorides and mtrates of the 
alkahes and alkaline earths and m solutions of 
salts of the alkalies with strong organic acids 
has been determmed No data m abstract 
(Wolfmann, Chem Soc 1898, (2) 74 220 ) 
Solubihty m H2O is considerably deqreased 
by the presence of K2SO4 (Barre, A ch 
1911, (8) 24 175 ) 


Solubihty of SrS04 m Ca(NOs)2+Aq at ord 
temp 

G per 100 cc sat solution 


Ca(NOs )2 

SrS04 

Ca(N08)2 

SrS04 

0 5 

0 0483 

4 

0 1489 

1 

0 0619 

5 

0 1689 

2 

0 1081 

6 

0 1955 

3 

0 1275 




(Raffo and Rossi, Gazz ch it 1915, 46 (1) 
45 ) 


Strontium titanium sulphate, SrS04, Ti(S04)2 

Ppt, decomp by H2O giving titanic icid 
(Wemland and Kuhl, Z anorg 1907, 64 254 ) 

Tantalum sulphate, 3Ta206, S08H~9H20 
(Hermann, J pr 70 201 ) 

Tellunum sulphate, basic, Te02, SO 3 
Sol m cold dll H2SO4 Decomp by hot 
H2O (Klein, C K 99 32b ) 

Terbium sulphate, Tr2(S04)3-l-8H20 
Sol inH20 

Sol inH20,pptd by alcohol (Url)iin, C 
R 1908, 146 127 ) 

Thallous sulphate, TI2SO4 
1 pt dissolves at t® m pts H2O, accordmg 
to C = Crookes, L = Lamy 

15® 18® 62° 100® 1012® 

21 1 20 8 8 7 5 4 5 22 pts H2O 

C L L C L 
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Solubility of TI2SO4 in H 2 O 


t® 

% Tl SO* 

t'* 

% TI 2 SO 4 

0 

2 63 

60 

9 85 

10 

3 57 

70 

11 31 

20 

4 64 

80 

12 75 

30 

5 80 

90 

14 19 

40 

7 06 

99 7* 

15 57 

50 

8 44 




at 748 mm 

(Berkeley, Phil Trans 'Roy Soc 1904, 203 
A, 189, calc by Landolt-Bdrnstem ) 


100 g H2O dissolve 3 36 g TI2SO4 at 6 5°, 
4 3 g at 12®, 19 14 g at 100° (Tutton, Proc 
Roy Soc 1907, 79 A, 351 ) 

1 1 H2O dissolves 0 1928 equivalents 
T 1 isS 04 at 20°, or 48 59 g in 1 1 of solution 
(Noyes, J Am Chem Soc 1911, 33 1657 ) 
1 1 H 2 O dissolves 0 1083 g equiv TI 2 SO 4 
at 25°, or 27 28 g mil of solution (Noyes ) 


Solubility m H 2 S 044 -Aq at 25° 


Strength of H SO* +Aq 
g mols per 1 

g mols Tl SO* per 1 

0 0494 

0 1172 

0 0987 

0 1249 


(Noyes, J Am Chem Soc 1911, 33 1662 ) 


1 1 TlClOa+Aq containing 0 1058 equiv- 
alents TICIO 3 , dissolves 0 1366 equivalents 
TI2SO4 at 20° (Noyes ) 

See also TICIO3 


Solubihty m salts 4-Aq at 25° 


g mols per 1 

fg mols per 1 Tl SO* 
dissolved 

0 0996TlNOj 

0 08365 

0 0497 NasSO, 

0 1080 

0 1988Na2S04 

0 1173 

0 lOlONaHSOi 

0 1161 


(Noyes ) 


Thallous hydrogen sulphate, TIHSO4 

SI hydroscopic 

Solubility in H2S04+Aq at 25° 


1000 g of the solution contain 


Mols H 2 SO 4 

Mols Tl 2 SOt 

4 55 

0 56 

4 79 

0 55 

4 89 

0 59 

4 92 

0 66 

4 78 i 

0 75 

4 26 

1 01 

4 03 

1 08 

(D’Ans, Z anorg 

1910, 66 232 ) 


TI2SO4, TIHSO4 Sol in H 2 O (Storten- 
becker, R t c 1902, 21 90 ) 

ThaUous p2/rosulphate, TI2S2O7 
Decomp by H 2 O (Weber, B 17 2502 ) 

ThaUous o^tosul^ate, TI 2 S 8 O 26 
Decomp by H 2 O (Weber, B 17 2502 ) 

ThaUic sulphate, basic, TI2O3, 2 S 0 a+ 3 H 20 
Sol m H2O 

-f-6H20 As above (Willm, A ch (4) 6 
5) 

Thalhc sulphate, Tl2(S04)3+7H20 
Decomp by cold H 2 O with separation of 
TIO(OH) (Crookes ) 

ThaUothaUic sulphate, 2TI2O, SThOs, I2SO3+ 
25 H 2 O 

Gradually efflorescent (Willm ) 

Tl 2 (S 04)2 (Lepsius, Chem Ztg 1890 
1327) 

TIH (SO4) 2 (Lepsius ) 

ThaUous uranyl sulphate, Tl2(U02)(S04)2+ 
3 H 2 O 

SI sol m cold H 2 O 

Easily forms supersat solutions (Kohn, 

Z anorg 1908, 69 112 )' 

Thallium vanadium sulphate, Tl2V2(S04)44- 
24 H 2 O 

100 pts H 2 O dissolve 11 06 pts salt at 10° 
Sp gr of solution at 4°/20° = 2 342 
Very sol in hot H 2 O (Piccim, Z anorg 
1897, 13 446 ) 

256 g anhydrous, or 433 g hydrated salt, 
or 0 573 g mols of anhydrous salt are sol in 
1 1 H 2 O at 25® 

Melts in crystal H 2 O at 48° (Locke, Am 
Ch J 1901, 26 175 ) 

ThaUous zmc sulphate, Tl2Zn(S04)2-l“6H20 
1 I H 2 O dissolves 86 g anhydrous salt 
at 25° (Locke, Am Ch J 1902, 27 459 ) 

ThaUothaUic sulphate bromide, Tl2Br2S04 
Very sol in cold H 2 O Decomp by much 
H 2 O (Meyer and Goldschmidt, B 1903, 36 
242) 

Thorium sulphate, basic, 3[Th(S04)2+2H20], 
Th(S 04 ) 0 + 2 H 20 

Insol m H 2 O, very slowly attacked by dil 
acids (Demarcay ) 

lh 0 (S 04 )-h 2 H 20 Stable m aq solution 
at 100° (Hauser, B 1910, 43 2776 ) 

-|-5HoO Somewhat sol in hot cone 
MgS 04 +Aq (Halla, Z anorg 1912, 79 260 ) 

Thorium sulphate, Th(S04)2 

Anhydrous Easily sol if brought into a 
large amount of H 2 O, but very slowly sol if 
only a little H 2 O is added to the salt 
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100 pts HaO dissolve about 4 86 pts 
Th(S04)2 at 0° (Cleve ) 

When heated, a hydrous salt separates out, 
which redissolves on cooling (Cleve ) 
Solubility of anhydrous salt cannot be 
determined, as it begms to# separate out 
Th(S04)2-f 9H2O before a saturated solution 
IS reached At 0®, 100 pts H2O dissolved 22 97 
pts Th (804)2 in 15 mmutes, at 25°, 27 00 pts 
Th(S04)2 were dissolved m 5 mmutes 
(Roozeboom, Z phys Ch 6 198 ) 

4-2H2O Shows same behaviour as anhy- 
drous salt 100 pts H2O dissolved 35 50 pts 
Th (804)2 from this salt at 1°, but this is not 
the maximum solubihty (Roozeboom ) 
+4H2O Pptd by alcohol from hot aque- 
ous solution, also formed by heatmg Th (804)2 
+9H2O m aqueous solution above 60° 

100 pts H2O dissolve pts Th(S04)2-|-4H20, 
calculated as Th(S04)2, at t° D=ac- 
cordmg to Demarcay (C R 96 1860), 
R~ according to Roozeboom (Z phys 
Ch 6 202) 


t° 

Pts 

Th(S04)2 


Pts 

T1i(S04)2 

t® 

Pts 

T1i(S04) 

17 

9 41 D 

50 

2 54 R 

70 

1 09R 

35 

4 SOD 

55 

1 94 D 

75 

1 32 D 

40 

4 04 R 

60 

1 634 R 

95 

0 71D 


4-6H20 Behaves as the anhydrous salt, 
but action is much slower 


aqueous solution Sol m about 88 pts H2( 
at 0° (Cleve ) Extremely slowly sol m H2C 


100 pts H2O dissolve pts Th(S04)2+9H2C 
calculated as Th(S04)2, at t° 


t« 

Pts 

Th(S04)2 

t° 

Pts 

T]i(S04)2 

t° 

Pts 

Th(S04) 

0 

0 88 

30 

1 85 

50 

4 86 

10 

20 

1 02 

1 25 

40 

2 83 

55 

6 5* 


Above 55°, Th(S04)2+4H20 separates ou 


(Demarcay C R 96 1860, calculated by 
Roozeboom ) 


100 pts H2O dissolve pts Th(S04)2+9H2C 
calculated as Th (804)2, at t° 



Pts 

T1i(S04)2 

t® 

Pts 

T1iCS04)2 

t® 

Pts 

Th(S04) 

0 

10 

20 

0 74 

0 98 

1 38 

30 

40 

1 995 

2 998 

51 

55 

5 22 

6 76 

Above 60°, Tl 

i(fe04)2+4H20 separates ou 


(Roozeboom, Z phys Ch 6 201 ) 


For further data, see Roozeboom (Z phv 
Ch 6 198), where there is a full discussio 
of the subject 

100 g sat solution of Th(S04)2+9H20 i 
H2O at 25° contam 1 593 g anhyd ^ sal 
(Wirth, Z anorg 1912, 76 174 ) 


100 pts H2O dissolve pts Th(S04)24-6H20, 
calculated as Th(S04)2, at t° 


t® 

Pts 

Th(S04)2 

t® 

Pts 

Th(S04)2 

0 

1 50 

45 

3 85 

15 

1 63 

60 

6 64 

30 

2 45 




(Roozeboom ) 


This determmation gives too low figures, 
especially at the higher temperatures (Rooze- 
boom ) 

+ 8 H 2 O 


100 pts H2O dissolve pts Th(S04)2H-8H20, 
calculated as Th (804)2, at t° 



Pts 


Pts 

t 

Th(S04)2 

t® 

Th(S04)2 

0 

1 00 

25 

1 85 

15 

1 38 

44 

3 71 


(Roozeboom ) 


100 g Th(S04)2-f Aq sat with Th (SO 4) 2-1- 
8H2O at 30° contain 2 152 g anhydrous 
Th (864)2 (Koppel and Holzkampf, Z 
anorg 1910, 67 274 ) 

100 g H2O dissolve 1 722 g at 25° (Barre, 
BuU Soc 1912, (4) U ) 

+9H2O Pptd by alcohol from cold 


Solubihty of Th(S04)2 in H2S04+Aq at t 


t 

% H2SO4 

% 

ThS04 

Solid phase 

30 

0 000 

2 

152 

Th(S04)2+8HiiC 


0 466 

2 

055 

tc 


0 72 

2 

085 

cc 


1 468 

2 

267 

ti 


2 983 

2 

311 

IC 


4 38 

2 

367 

ec 


4 97 

2 

323 

c 


9 95 

1 

961 

(C 


15 03 

1 

484 

ec 


18 95 

1 

078 

tc 


23 64 

0 

7196 

it 


32 68 

0 

3364 

lh(S04)2+4H2C 


37 80 

0 

077 

tc 


43 28 

0 

0213 



45 69 

0 

0047 

(C 


74 0 

0 

1208 

cc 


80 5 

0 

000 

Ct 

20 

5 

1 

722 

Th(S04)2+8H2( 


15 

0 

9752 

tc 


25 

0 

3838 

tc 


40 

0 

0103 

Th(S04)2+4H2( 

Boihng 

5 

0 

7407 

tc 

temp 

10 

0 

4808 

ct 


15 

0 

3882 

It 


CKoppeLand Holzkampf, Z anorg 1910, 6 
274) 
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Solubility m H 2 S 04 +Aq at 25° 
Per 100 g of solution 


g Th(S04)2 

g H 2 SO 4 19; 

1 722 

0 000 Ll! 

1 919 


2 017 

1 941 IS 

2 060 

2 821 ^ 

2 061 

3 843 Tl 

2 035 

5 212 

1 863 

8 055 

1 702 

10 105 B 


(Barre, BuU Soc 1912, (4) 11 647 ) 
Solubihty in H 2 S 04 +Aq at 25° 



In 100 g of the 
hquid are dissolved 

T 

SO 4 

g oxide 

g 

anhydrous 

sulphate 

Sohd phase 

CC 

(] 

1 

1 015 

1 14 

1 593 

1 831 

Th(S04)!+9Hj0 

“ (] 

16 

0 9265 

1 488 

( 

32 

0 545 

0 8751 

(] 

68 

0 2685 

0 4312 

ic 

68 

0 0651 

6 1045 

Th(S04)2+8H20 'I 

t 

89 

0 0396 

0 0636 

15 

0 0192 

0 0308 

Th(S04)i+4Hj0 1 

-n 


(Wirth, Z anorg 1912,76 186) 
Dlubility of Th ( 804)2 m HCl+Aq at 30° 


Hbi 

% Th(SO.)2 

Solid phase 

0 0 

2 15 

Th(S04)2+8H20 

4 55 

3 541 

U 

6 95 

3 431 =b 

CC 

L2 14 

2 811 

c 

L5 71 

2 360 

CC 

L 8 33 

2 199 

cc 

>0 

2 13 

Th(S04)2+4H20 

23 9 

1 277 

oppel and Holzkampf, Z anorg 1910, 67 
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Lubihty of Th(S 04)2 

in HNOs+Aq at 30° 

i HNOs 

% Th(b04)2 

Solid phase 

0 0 

2 15 

Th(S04)i!+8H20 

5 17 

3 68 

CC 

10 04 

4 20 

cc 

16 68 

4 84 

cc 

21 99 

4 47 


28 33 

3 96 


28 51 

3 88 


33 17 

3 34 

Th(S04)2+4Hj0 

38 82 

2 51 
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The presence of phosphoric acid increases 
the solubihty of thorium sulphate in HCl and 
HNO3 (Koppel and Holzkampf, Z anorg 
7 280) 

solubility of Th(S 04)2 iiJ> (NH 4 ) 2 S 04 > 
and K2SO4, see respective sulphates 
. in liquid NHs (Gore, Am Ch J 


^ iroscopic „ 1 ij 

Sol m excess of hot H 2 SO 4 , msol m cold 
2 SO 4 (Brauner, Z anorg 1904, 38 333 ) 

minim sulphatey Tm 2 (S 04 ) 8 + 8 H 20 
Insol in alcohol (James, J Am Chem 
Soc 1911,33 1343) 


H 2 O 

Easily sol in cold H 2 O, but qmckly de- 
)mp with separation of stamnc hydroxide 
Jitte, C R 104 178 ) ^ 

3 SnO, SOs Easily sol m dil acids 
Ditte, A ch 1882, (5) 27 159 ) ^ ^ 

+1^20 Not decomp by cold H 2 O 
Ditte ) 

'm (stannous) suli^iate, SnS04 
Sol m 5 3 pts H 2 O at 19°, and 5 5 pts at 
00° (Marignac ) Solution soon decomposes 
nth separation of a basic salt Sol in 

HjS 04 +Aq (Bouquet ) -r loai W 

Insol m acetone (Naumann, B 1904, 

4329) 

n (stannic) sulphate, Sn(SO 4)2+21120 

Deliquescent Easily sol 
J much H 2 O Sol in dil H 2 S 04 +Aq 
r^^owly sol in HCl+Aq Decomp by abso- 
lute alcohol (Ditte, G R 104 178 ) 

Titann^ sulphate, Ti(S04)2+3H20 

Deliquescent, and sol in H 2 O The aqu^ 
ous solution IS decomp on boiling (ulatzel, 
B 9 1833 ) 

Titanium se^g^^sulphate, Ti 2 (S 04)8 

Very deliquescent, and easily sol in H 2 O 
Aqueous solution is decomp by boiling 
(Ebelmen ) , , 

Insol m H,0, alcohol ^her and cone 
H 2 SO 4 Slowly sol in dll H 2 S 04 and HOI 
(Stabler, B 1905,38 26M ) 

Not sol in alcohol (Knecht, B 1903, 36 

Sol in HjO (GUtzel, B 9 

1833 ) 

Titanium hydrogen sesguisulphate, 3Ti2(S04)«, 
H2S04+25H,0 

Gradually sol in HjO , . , , 

Insol in 60% H»S04, a cohol, etW and 
acetio acid (Stabler, B 1905, 38 

2621) 
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Titanyl sulphate, (Ti0)S04 
Decomp by H2O Slowly sol m cold, 
rapidly m warm HCl-f-Aq (Merz, J pr 
99 157) 

+2H2O Sol in H2O (Blondel, BuU 
Soc 1899, (3) 21 262 ) 

2T1O2, 3SO3+3H2O Sol m H2O acidified 
with HCl (Blondel, BuU Soc 1899, (3) 21 
262 ) 

5T1O2, SO84-5H2O (Blondel ) 

7T1O2, 2803+ arHaO (Blondel ) 

2T1O2, SO8+XH2O (Blondel ) 

tTranous sulphate, basic, U(0H)2S04+H20 
Insol m H2O H2O dissolves out H2SO4 
(Ebehnen, A ch (3) 6 217 ) 

+5H2O Sol in alcohol 
Pptd by ether (Rosenheim. Z anorg 
1901, 26 251 

TJrauous sulphate, U(S04)2+4H20 

Sol m H2O with immediate decomp 
Easily sol m dbJ H2S04+Aq (tCohl- 
schutter, B 1901, 34 3629 ) 

Decomp by F2O mto msol basic^ and sol 
acid salt Sol m dil H2SO4 or HCl+Aq 
Difficultly sol in cone acids (Ebehnen, A 
ch (3) 6 215 ) 


/Solubility of U(S04)2+4H2Q m H2O at t*^ 


t** 

% U(S04)2 

t® 

% U(S04)2 

29 

9 8 

48 2 

8 1 

37 

8 3 

63 

7 3 


(Giohtti and Bucci, Gazz ch it 1905, 36 
(2) 162 ) 


1 pt IS sol m 4 23 pts H2O at 13®, 4 3 pts 
at 11 3®, 4 4 pts at 9 1® (de Comnek, A ch 
1903, (7) 28 12 ) 

+8H2O 


Solubihty of U(S04)2+8H20 m H2O at t® 



% U<S04)2 

t® 

% U(S04) 

18 

25 6 

37 

10 17 

13 32 

19 98 

48 2 

62 

93 

28 72 

36 8 

63 2 

(Giolittj and Bucci, C 

Jazz ch it 1905, 36 


Sp gr of U(SQ4)2+Aq at t® 


t 

% salt 

Sp gr 

16 

1 

1 0058 

16 8 

2 

1 0107 

16 

3 

1 0165 

17 8 

4 

1 0218 

17 2 

5 

1 0272 

18 

6 

1 0320 

18 3 

7 

1 0379 

17 4 

8 

1 0429 

15 2 

9 

1 0485 

15 6 

10 

1 0539 


(de Conmek, A ch 1903, (7) 28 11 ) 


Solubility m acids +Aq 
1 pt U (SO 4) IS sol m pts acid at t® 


t® 

Acid 

Concentra 
tion of acid 

Pts 

acid 

9 7 

HCl 

1 4 

5 74 

9 2 

cc 

cc 

5 8 

11 2 

HN03 

1 4 

5 4 

10 3 

IC 

cc 

5 53 

11 4 

(sp gr 14) 

1 4 

4 57 

10 7 

(C 

cc 

4 66 

15 

HBr 

1 4 

4 

14_2 


Cl 

4 23 

15 5 

HC2H3O2 

1 

1 4 5 

4 1 

14 4 

cc 

4 3 

16 5 

i 

1 2 

3 72 

15 9 

‘ 

c 

3 85 

11 7 

H2SO4 

14 

6 36 

10 9 

Cl 

cc 

6 42 

10 1 

Cl 

cc 

6 45 

9 

cc 

cc 

6 5 


(de Conmek, Chem Soc 1902, 82 (2) 45^ 


Sp gr of U(S04)2+HCl(d-l 046) at t® 
"hi = Sp gr referred to H2O 
d2 = Sp gr referred to HCl 


t 

% salt 

di 

d2 

16 

1 

1 0525 

1 0063 

17 

2 

1 0572 

1 0109 

18 

3 

1 0619 

1 0154 

18 4 

4 

1 0667 

1 0199 

17 6 

5 

1 0714 

1 0243 


(de Conmek, A ch 1903, (7) 28 11 ) 


Sp gr of U(S04)2+H2S04(d = l 14) at t® 
di = Sp gr referred to H2O 
d2 = Sp gr referred to H2S()4 


t 

% salt 

di 

d 2 

18 7 

1 

1 1442 

1 0038 

18 3 

2 

1 1494 

1 0083 

17 4 

3 

1 1539 

1 0121 

17 6 

4 

1 1583 

1 0162 

18 1 

5 

1 1626 

1 0204 


(de Conmek, A ch 1903, (7) 28 11 ) 


1 pt IS sol m 8 pts alcohol (94®)+ A 
(1 4) at 10 4® (de Comnek ) 

Solubility m glvcol at 14 8® = 3 15% (< 

Conmek, C C 1906 , II 883 ) 

Mm Johanmte SI sol m H20* 

lUranous hydrogen sulphate, U(S04)2, H2S( 
j +IOH2O 

I (Giohtti, C C 1906 , 11 1226 ) 
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Uranyl sulphate, basic, 3UOs, SO 8 + 2 H 2 O 

(Athanasesco ) 

+I 4 H 2 O Sol m H 2 O (Ordway, SiU 
Am J (2) 26 208 ) 

4UOs, SOs-fTHaO (Athanasesco, C E 
103 271 ) 

UO 2 , 4 UOSO 4 -I- 8 H 2 O Less sol in min 
aci<^ especially dil H 2 S 04 H-Aq, than UOSO 4 
-f 2 H 20 (de Conmck, C C 1901, II 1038 ) 


Uranyl sulphate, (U 02 )S 04 
•fHaO (de Conmck ) 

+ 3 H 2 O Efflorescent Very sol m H 2 O 
and alcohol 

1 pt IS sol m 06 pt cold H 2 O, m 0 45 
pt boihng H 2 O, m 25 pts cold absolute 
alcohol, in 20 pts boihng absolute alcohol 
(Bucholz ) 

Sol m 0 47 pt H 2 O at 21®, and 0 28 pt 
boihng H 2 O (Ebelmen ) 

100 pts H 2 O at 15 5° dissolve 160 pts , and 
at 100®, 220 pts (Ure’s Diet ) 

1 pt IS sol in 5 3 pts H 2 O at 13 2®, 5 16 
pts at 14 1°, 4 96 pts at 15 1®, 4 88 pts at 
15 5® (de Conmck, A ch 1903, (7) 28 8 ) 


Sp gr of (U 02 )S 04 +H 2 S 04 (d-l 168) at t® 
di=Sp gr ref^redtoHaO 
da^Sp gr referred to H 2 SO 4 


t® 

%salt 

di 

d .2 

20 6 

1 

1 1738 

1 0050 

22 2 

2 

1 1775 

1 0082 

21 1 

3 

1 1880 

1 0129 

22 7 

4 

1 1872 

1 0165 

22 3 

5 

1 1918 

1 0204 


(de Conmck, A ch 1903, (7) 28 7 ) 


1 pt IS sol m 37 9 pts alcohol (85°) at 
16 7®, 38 6 pts at 15 8® (de Conmck, A 
ch 1903, (7) 28 8 ) 

Very si sol m formic and glacial acetic 
acids (de Comnek, A ch 1903, (7) 28 9 ) 
Completely pptd from (U 02 )S 044 'Aq by 
HCaHsOa (Persoz ) 

Uranyl hydrogen sul^diate, (U 02 )S 04 , H 2 SO 4 
Very dehquescent (Schultz-Sellack ) 
2 (U 02 )S 04 , H 2 SO 4 + 5 H 2 O Very dehques- 
cent (Wyrouboff, Bull Soc Mm 1909, 32 
351) 


Sp gr of (U 02 )S 044 -Aq at t° 


t® 

% (U0)2S04 

Sp gr 

14 

1 

1 0062 

15 5 

2 

1 0113 

11 3 

3 

1 0172 

10 2 

4 

1 0229 

10 2 

5 

1 0280 

10 

6 

1 0338 

14 

7 

1 0389 

15 6 

8 

1 0442 

11 

9 

1 0503 

10 3 

10 

1 0557 

11 4 

11 

1 0612 

11 6 

12 

1 0669 


(de Conmck, A ch 1903, (7) 28 7 ) 


Solubihty in acids +Aq 

I pt (U02)S04 IS sol m 

3 4 pts cone HCl at 12 8 ® 

3 25 '' “ '' '' 13 6 ® 

5 9 ‘‘ HBr(d = l 21) “ 12 9® 

61 *' " " " 11 2 ® 

10 8 " cone HNO 3 " 12 3® 

II 2 ** " “ " 10 8 ® 

4 3" H2S04(d-l 38)" 12 7® 

4 1" " " "14 0® 

5 6 " aqua regia (equal vol HCH- HNOa) 
at 15 4® 

5 47 pfcs aqua regia (equal vol HCl- 1 - 
HNOs) at 16 4^ 

3 7 pts selemc acid (d = 1 4) at 15 3® 

(de Conmck, A ch 1903, (7) 28 8 ) 


Uranyl p^/^osulphate, (U 02 )S 207 
Very dehquescent Hisses with H 2 O 
(Schultz-Sellack ) 


Uranouranyl sulphate, USO 4 , (U 02 )S 04 
Sol m H 2 O (Ebelmen) Decomp by 
boihng (Berzehus ) 

Mm Vogliamte 


Uranyl sulphate ammonia, (U 02 )S 04 , 2NH8 

(v Unruh, Dissert 1909 ) 

(U 02 )S 04 , 3 NH 3 (v Unruh ) 

(U 02 )S 04 , 41NH3 (v Unruh ) 

Vanadous sulphate, V 2 O 8 , 4 SO 8 + 9 H 2 O 
Sol m H 2 O (Bnerlev, Chem Soc 49 
882) 

Vanadium sulphate, V 2 O 6 , 2S0s = (VO2)2S2O7 
Deliquescent Easily sol in H 2 O 
V 2 O 5 , 3 SO 3 Deliquescent Sol in H 2 O 
and alcohol 

+ 3 H 2 O Deliquescent Very sol in H 2 O, 
but decomp bv boiling Sol in alcohol 
(Ditte, C R 102 757 ) 

VSO 4 + 7 H 2 O Decomp by air, very un- 
stable, sol in H 2 O (Piccmi, Z anorg 1899, 
19 204) 


i^anadium sesg^isulphate, V 2 (S 04)8 
Anhydroiis 
Insol mH 20 

Insol in cone H 2 SO 4 , but slowly sol m 
loihng dll H 2 SO 4 Sol in HCl 
Insol in alcohol and ether (btahler, B 
L905, 38 3979 ) 
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Vanadium hydrogen sulphate, 

V2(S04)3, H 2 SO 4 +I 2 H 2 O 
Sol in H2O 

Sol nr HCl Insol in 60% H 2 S 04 *f Aq, 
alcohol, ether and acetic acid (Stabler, B 
1905,38 3978) 

IHvanadyl sulphate, V 202 (S 04)2 

Insol in H 2 O, HCl, or H 2 S 04 +Ac[^ but 
on heating to 400° becomes sol in H 2 O if 
heated to 130° therewith "(Gerland ) 

+ 4 H 2 O Very slowly sol m H 2 O at 10°, 
quickly at 60°, and stiU more rapidly at 100° 
Behquesces in warm moist air more quickly 
than it dissolves in H 2 O at 10° Insol m 
absolute alcohol Very sol in alcohol of 0 833 
sp gr (Berzehus ) 

H-5H20 (Koppel and Behrendt, Z 
anorg 1903, 35 168) 

4-7H2O, and IOH2O 

+I 3 H 2 O Efflorescent (Gerland ) 

2 V 2 O 4 , 5 SO 3 +I 8 H 2 O (Gam, C R 1906, 
143 1164) 

V 2 O 4 , SSOs+lOHaO (G) 

2V2O4, 7SO3-I-2OH2O (G ) 

2V2O4, 9SO8+22H2O (G ) 

V 2 O 4 5 SO 8 +I 2 H 2 O (G) 


D^vanadyl hydrogen sulphate, 

(V202)H2(S04)8 = V204, SSOa+HiO 

- 1 - 2 H 20 

~j-3H20 Dehquescent Very slowly sol 
in cold H 2 O or alcohol Easily sol m hot H 2 O 
(Gerland ) 

+ 5 H 2 O Deliquescent Insol in ether 
Scarcely sol in alcohol Slo^^ly sol m cold, 
easily in hot H 2 O, (Crow ) 

+I 4 H 2 O Easily sol in cold H 2 O or dil 
alcohol (Gerland ) 

2 VO 2 , 3S08 SI sol m H 2 O (Koppell 
and B^endt, Z anorg 1903, 36 163 ) 
2 VOSO 4 , H 2 SO 4 +H 2 O Very slowly sol 
m H 2 O (Koppel and Behrendt, Z anorg 
1903,36 163) 

2 VOSO 4 , 3 H 2 SO 4 +I 5 H 2 O (Gam, C R 
1906, 143 1156 ) 

2 VOSO 4 , 4 H 2 SO 4 +I 6 H 2 O (G ) 

2VOSO4, 5H2SO4+I5H2O (G ) 

2 VOSO 4 , 7 H 2 SO 4 +I 5 H 2 O (G) 

2 VOSO 4 , 8 H 2 SO 44 -I 6 H 2 O (G ) 

ytterbium sulphate, yb 2 (S 04 ) 3 + 8 H 20 
Qmte slowly sol m H 2 O even at 100 ° 
Anhydrous salt is easily sol m much H 2 O, 
but if httle H 2 O IS used the hydrous salt is 
formed, which only slowly dissolves Sol 
m K 2 S 04 +Aq 

100 pts H 2 O dissolve at 
0° 15 5° 35° 65° 60° 

44 2 34 6 19 1 11 5 10 4 pts Yb 2 (S 04 ) 8 , 
70° 80° 90° 100° 

7 22 6 93 5 83 4 67 pts Yb 2 (S 04)8 

(Cleve, Z anorg 1902, 32 143 ) 


Yttnum sulphate, basic, Y 2 O 8 , S08 = 
(Y0)2S04 

Insol m H 2 O (Berzehus ) 

2 Y 2 O 3 , SO 3 +IOH 2 O (Cleve ) 

Yttnum sulphate, Y 2 (S 04)8 
Anhydrom More sol m H 2 O than the 
hydrous salt, and more sol in cold than hot 
H 2 O Solution sat at 0° separates Y 2 (SO 4 ) 3 + 
8 H 2 O at 50° 100 pts H 2 O dissolve 15 2 pts 

anhydrous salt at ord temp 
5 38 pts are sol m 100 pts H 2 O at 25° 
(James and Holden, J Am Chem Soc 1913, 
36 561 ) 

Easily sol m large amount of sat K 2 SO 4 + 
Aq, from which 3 K 2 SO 4 , 2 Y(S 04)3 is pptd on 
warmmg (Cleve and Hd^und, Sv V A 
H Bih 1 No 8 ) 


Solubihty of Y2(S04)8 m Na2S04+Aq at 25° 


Pts 

Pts 


Y2(S04)8 
per 100 

Na2S04 
per 100 

Solid phase 

pts H 2 O 

pts HaO 


5 61 

1 29 



6 38 

7 40 

3 85 

6 21 


Y,(S04)a 

8 43 

8 53 



5 86 

7 57 



4 t5 

7 72 


— - 

3 42 

10 14 



2 36 

11 36 



2 02 

13 42 



1 90 

14 89 



1 79 

1 86 

16 51 

18 44 


Y 2 (S 04 ) 3 ,Na 2 S 04 + 2 H 20 

2 99 

19 96 



3 04 

21 05 



2 27 

27 14 



1 52 

28 22 



1 61 

28 13 



5 38 

0 0 

1 Na2SO4+10H2O 


(James and Holden, J Am Chem Soc 1913, 
36 560) 


+ 8 H 2 O 100 pts H 2 O dissolve 9 3 pts of 

cryst salt at ord temp , and 4 8 pts at 100° 
(Cleve, Bull Soc ( 2 ) 21 344 ) 

Less sol m H 2 O contaimng H 2 SO 4 than m 
pure H 2 O (Berzehus ) 

Completely pptd by HC 2 H 302 +Aq In- 
sol in alcohol 

Yttnum hydrogen sulphate, Y 2 (S 04 H )3 
(Brauner, Z anorg 1904, 38 332 ) 

Zmc sulphate, basic, 8 ZnO, SOS+ 2 H 2 O 
Insol m H 2 O (Schindler, Mag Pharm 
31 181) 

6 ZnO, SO 3 +IOH 2 O Insol mH 20 (Kane, 
A ch 72 310) 

4ZnO, S 08 -i- 2 H 20 Scarcely sol in hot 
or cold H 2 O Sol in ZnS 04 +Aq (Ktdm, 
Schw J 60 337) 
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-I-3H2O (Werner, B 1907, 40 4443 ) 
4-5H2O Nearly msol in H2O (Haber- 
mann, M 6 432) 

4-6H2O (Kraut, Z anorg 1897, 13 5 ) 
4-7H2O (Athanasesco, C R 103 271 ) 
+8H2O Extremely slowly decomp by 
H2O (Remdel, J pr 1869, (Ij 106 373 ) 
-{-IOH2O (Schindler ) 

3ZnO, SO 3 Insol in cold, si sol m hot 

H2O. (Vogel ) 

2ZnO, SO 3 (Athanasesco ) 

5ZnO, SO3 (Pickermg, Chem Soc 1907, 

91 198 § ) 

+4H2O (Moody, Am J Sci 1906, [4] 
22 184) 

9ZnO, 2S03H-12H20 (Remdel, J pr 1869, 
(1) 106 374) 

Zinc sulphate, ZnS04 

Sol in H2O with eyolution of heat 
Sol mHCl+Aq 
+II2O (fitard ) 

-i-2H20 Insol m alcohol (Kuhn ) 

4“3 J^H20 (Anthon ) 

-|“5B[20 Insol m boihng alcohol of 0 86 
sp gr (Kuhn ) 

+6H2O (Marignac ) 

-i*'7H20 Slowly efflorescent 
M-pt of ZnSO4+7H2O=50° (Tilden, 
Chem Soc 46 409 ) 

For solubility data on hydrated salts, see 
below 

Sol in 2+ pts H 2 O at ord temp and m less at 100° 
(Bergmaim ) 

100 pts H 2 O at 104 4° dissolve 81 81 pta ZnS04 
(GnfStns ) 

100 pta H 2 O at ord temp dissolve 140 pta ZnS04 + 
7 H 2 O (Dumas) 

Sol in 2 29 pts H 2 O at 18 75° (Abl ) 

100 pts H20 at 15 56° dissolve 140 pta ZnS04 + 7 H 2 O 
Ure s Diet ) 

100 pts H 2 O at 15° dissolve 140 53 pts ZnS04 + 
7 H 2 O and has sp gr = 1 4442 (Michel and KraJfft ) 

1 pt of the crystals dissolyes in 0 923 pt ' 
H2O at 17 5°, and forms a solution of 1 4353 
sp gr (Karsten ) 

100 pts ZnS04 4'Aq sat at 18 20° contam 
35 36 pts Znfe04 (y Hauer, J B 1866 59 ) 
100 pts H2O dissolye at 
0° 20° 50° 75 

41 3 53 0 66 9 80 4 pts ZnS04 

(Tobler, J B 1866 309 ) 

100 pts H2O at 20 5° dissolve 163 2 pts 
ZnS04+7H20 (Schiff, A 109 336) 


100 pts H2O at t° dissolve pts anhydrous 
ZnS04 and pts Znb()4+7H20 


t° 

Pts 

ZnS04 

Pts 

ZnS04 + 
7 H 2 O 

t 

Pts 

ZnS04 

Pts 

ZnS04-l- 

7 H 2 O 

0 

43 02 

115 22 

60 

74 20 

313 48 

10 

48 36 

138 21 

70 

79 25 

369 36 

20 

53 13 

161 49 

80 

84 60 

442 62 

30 

58 40 

190 90 

90 

89 78 

533 02 

40 

50- 

63 52 
68^ 75 

224 05 
263 84 

100 

95 03 

653 59 


(Poggiale, A ch (3) 8 467 ) 


Solubihty of ZnS04 m 100 pts H2O at t° 


t° 

Pts 

ZnSOi 

t° 

Pts 

ZnS04 

t° 

Pts 

ZnS04 

0 

44 0 

14 

52 8 

27 

~62 1 

1 

44 6 

15 

63 5 

28 

62 8 

2 

45 2 

16 

54 2 

29 

63 6 

3 

45 8 

17 

54 9 

30 

64 3 

4 

46 4 

18 

55 6 

31 

65 1 

5 

47 0 

19 

56 3 

32 

65 8 

6 

47 6 

20 

57 0 

33 

66 6 

7 

48 3 

21 

67 7 

34 

67 3 

8 

48 9 

22 

58 4 

35 

68 1 

9 

49 5 

23 

69 2 

36 

78 8 

10 

50 2 

24 

59 9 

37 

69 3 

11 

50 8 

25 

60 7 

38 

70 4 

12 

13 

51 5 

52 2 

26 

61 4 

39 

71 2 


Decomp mto basic salt above 40° 
(Mulder, Scheik Verhandel 1864 74 ) 


If solubihty S represents number of pts 
anhydrous salt m 100 pts of solution, S = 
27 6-hO 2604t from —5° to +81°, S=60 0— 
0 2244t from 81° to 175° (fitard, C R 106 
207) 

Sat ZnS04+Aq contains at 
1° 13° 20° 41° 49° 

29 1 32 6 34 8 40 2 40 9% ZnS04, 

55° 62° 70° 77° 100° 

43 4 45 0 47 0 46 5 44 7 % ZnS04, 

111° 12 ° 137° 144° 169° 171° 

43 0 40 7 38 0 37 4 30 0 29 0% ZnS04 

(fitard, A ch 1894, (7) 2 551 ) 


Transition pomt from +6H2O to +IH2O 
IS 70° (fitard ) 


Solubility of ZnS04'f6H20 in H^O at t° 


t° 1 

g ZnSO* m 100 g H 2 O 

—5 0 

47 08 

+0 1 

49 48 

9 1 

54 20 

15 0 

57 15 

25 0 

63 74 

30 0 

65 82 

35 0 

67 99 

39 0 

70 08 


(Cohen Z phys Ch 1900, 34 182 ) 
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Solubility of the h^ta-and hexa-hydrates of 
ZnS 04 at t° 

p =wt of salt expressed m percent of solu- 
tion 


t'* 

p 

0 

29 43 

0 

29 53 

0 

1 29 49 

15 00 

33 66 

15 88 

33 85 

30 70 

38 46 

39 92 

41 36 

39 95 

41 37 

40 73 

41 43 

41 49 

41 70 

46 40 

42 68 

49 97 

43 51 

49 99 

43 41 

50 00 

43 50 

50 02 

43 51 


Transition point from + 7 H 2 O to + 6 H 2 O 
IS 39® 

The formula representmg the change of 
Bolubihty between 0 ® and 39 ® is 

p=29 5+0 270t+0 00068t2 
while the expression for the hexahydrate 
above 40® is 

p=41 35+0 210t+0 00070t2 
(Barnes, J phys Chem 1900, 4 19 ) 


Solubihty of ZnS 04 + 7 H 20 in H 2 O at t® 


t° 

g ZnS04 m 

100 g H 2 O 

—5 




39 

30 

+0 

1 



41 

93 

9 

1 



47 

09 

15 

0 



50 

88 

25 

0 



57 

90 

35 

0 



66 

61 

39 

0 



70 

05 

(Cohen 

5 

phys 

2h 1900,34 

182) 

Solubihty m 

H 2 O 

at high pressures 

Pressure 


t° 


g ZnS04 in 

Solubility 

in atm 




100 g H 2 O 

at 25 

1 


26 


57 95 

57 95 

500 


26 


58 43 

67 92 

500 


25 

8 

58 32 

57 91 

1000 


25 

8 

57 95 

57 55 

1000 


25 

8 

57 95 

57 55 


(Cohen and Smnige, Z phys Ch 1909, 67 
444) 


Liable to form supersaturated solutions 


Sat ZnS 04 +Aq at 8® has sp gr =1421 
(Anthon ) 


Sp gr of ZnS 04 + 7 H 20 at 20 5® 
%-%ZnS04+7H20 


% 

Sp gr 


Sp gr 

1 

1 0057 

21 

1 1288 

41 

1 2754 

2 

1 0115 

22 

1 1355 

42 

1 2834 

3 

1 0173 

23 

1 1423 

43 

1 2917 

4 

1 0231 

24 

1 1491 

44 

1 3000 

5 

1 0289 

25 

1 1560 

45 

1 3083 

6 

1 0348 

26 

1 1629 

46 

1 3167 

7 

1 0407 

27 

1 1699 

47 

1 3252 

8 

1 0467 

28 

1 1770 

48 

1 3338 

9 

1 0527 

29 

1 1842 

49 

1 3424 

10 

1 0588 

30 

1 1914 

50 

1 3511 

11 

1 0649 

31 

1 1987 

51 

1 3599 

12 

1 0710 

32 

1 2060 

52 

1 3688 

13 

1 0772 

33 

1 2134 

53 

1 3779 

14 

1 0835 

34 

1 2209 

54 

1 3871 

15 

1 0899 

35 

1 2285 

55 

1 3964 

16 

1 0962 

36 

1 2362 

56 

1 4057 

17 

1 1026 

37 

1 2439 

57 

1 4151 

18 

1 1091 

38 

1 2517 

58 

1 4246 

19 

1 1156 

39 

1 2595 

59 

1 4342 

20 

1 1222 

40 

1 2674 

60 

1 4439 


(Schiff, A 110 72 ) 


Sp gr of ZnS 04 +Aq at 15® 


% = % ZnS04+7H20 


% 

1 Sp gr 

% > 

1 Sp gr 

% 

1 bp gr 

1 

1 

006 

21 

1 

130 

41 

1 

280 

2 

1 

013 

22 

1 

137 

42 

1 

288 

3 

1 

019 

23 

1 

143 

43 

1 

295 

4 

1 

024 

24 

1 

150 

44 

1 

304 

5 

1 

0288 

25 

1 

1574 

45 

1 

3100 

6 

1 

035 

26 

1 

164 

46 

1 

120 

7 

1 

041 

27 

1 

171 

47 

1 

330 

8 

1 

047 

28 

1 

179 

48 

1 

337 

9 

1 

053 

29 

1 

185 

49 

1 

346 

10 

1 

0593 

30 

1 

1933 

50 

1 

1532 

11 

1 

066 

31 

1 

200 

51 

1 

362 

12 ! 

1 

073 

32 

1 

209 

52 

1 

380 

13 

1 

079 

33 

1 

216 

53 

1 

370 

14 

1 

085 

34 

1 

224 

54 

1 

390 

15 

1 

0905 

35 

1 

231 

55 

1 

3986 

16 

1 

097 

36 

1 

240 

56 

1 

408 

17 

1 

103 

37 

1 

246 

57 

1 

416 

18 

1 

no 

38 

1 

255 

58 

1 

425 

19 

1 

116 

39 

1 

263 

59 

1 

435 

20 

1 

1236 

40 

1 

2709 

60 

1 

4451 


(Gerlach, Z anal 8 288 ) 
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Sp gr of ZnS04+Aq at 23 5° a=no ofg, 
equivalent to 34 wt , dissolved in 
1000 g H2O, b = sp gr if a IS ZnS04+ 
7H2O, 34 naol wt =143 5, c = sp gr if a 
is ZnS04, 34 mol wt =80 5 


a 

b 

c 

a 

b 

1 

1 077 

1 084 

7 

1 368 

2 

1 143 

1 162 

8 

1 400 

3 

1 199 

1 236 

9 

1 428 

4 

1 249 

1 307 

10 

1 453 

5 

1 294 

1 376 

11 

1 476 

6 

1 333 

1 443 




(Favre and Valson, C K 79 968 ) 


Sp gr of ZnS044-Aq at 18*^ 


1 

N 

Sp gr 

6 

N 

Sp gr 

6 

tSJ 

6? 

Sp gr 

5 

10 

1 0509 

1 1369 

15 

20 

1 1675 

1 2313 

32 

50 

1 3045 

1 3788 


(Kohlrausch, W Ann 1879 1 ) 


Sp gr of ZnS04+Aq at room temp con- 
taming 

7 12 16 64 23 09% ZnS04 

1 1064 1 1953 1 2814 

(Wagner, W Ann 1883, 18 271 ) 


Sp gr of ZnS04 4-Aq at 19 5® 


Mass of salt per unit 

Density of solution 

mass of solution 

(g per cc ) 

0 00186 

1 00179 

0 00371 

1 00356 

0 00556 

1 00530 

0 00740 

1 00711 

0 01106 

1 01065 

0 01469 

1 01410 

0 01829 

1 01753 

0 02187 

1 02112 

0 02542 

1 02446 

0 02895 

1 02798 

(McGregor, C 

N 1887,66 4 ) 

Sp gr of Zn&04H-Aq at 25® 

Concentration of ZnSOi 
+Aq 

Sp gr 

1 — ^normal 

1 0792 

Vs— “ 

1 0402 

V4— “ 

1 0198 

Vr- “ 

1 0094 

Vis- “ 

1 0047 


(Wagner, Z phys Ch 1890, 6 40 ) 


Sp gr of ZnS04+Aq 


g salt in 100 g solution 

Sp gr 

24 7170 

1 3152 

21 4444 

1 2665 

17 7573 

1 2145 

14 0307 

1 1645 

9 7426 

1 1106 

5 1110 

1 0565 

(Charpy, A ch 

1893, (6) 29 27) 


Sp gr of ZnS04+Aq 


g equivalents 
ZnSOi per liter 

t® 

Sp gr 

0 001309 

13 59 

1 0001126 

0 002616 

13 575 

1 0002258 

0 005212 

13 573 

1 0004451 

0 01039 

13 585 

1 000886 

0 09818 

13 621 

1 008189 

0 18842 

13 642 

1 015587 

0 1890 

16 11 

1 01550 

2 493 

15 88 

1 19385 * 


(Kohlrausch and Hallwachs, W Ann 1894, 
63 27) 


Sp gr oi ZnS044-Aq at 18 5®, when p = 
percent strength of solution, d = ob- 
served density, and w= volume cone 

in grams per cc (106“^ / 


P 

d 

w 

29 22 

1 3718 

0 40057 

25 14 

1 3091 

0 32910 

21 28 

1 2528 

0 26659 

17 08 

1 1957 

0 20422 

11 20 

1 1220 

0 12567 

8 44 

1 0894 

0 09195 

6 65 

1 0696 

0 07112 

3 82 

1 0387 

0 03968 

3 18 

1 0318 

0 03281 

1 46 

1 0138 

0 01480 

0 577 

1 0045 

0 00580 


(Barnes, J phys Chem 1898, 2 542 ) 


Sp gr of dll ZnSO4+Aqat20 004® 

Cone =g equiv per 1 at 20 004® 

Sp gr compared with H2O at 20 004® = 1 • 


Cone 

Sp gr 

0 0000 

1 000,000,0 

0 0001 

1 000,008,6 

0 0002 

1 000,017,2 

0 0005 

1 000,043,2 

0 0010 

1 000,086,3 

0 0020 

1 000,172,3 

0 0050 

1 000,429,1 

0 0060 

1 000,514,3 

1 0100 

1 000,853,9 


(Lamb and Lee, J Am Chem Soc 1913, 36 
1690 ) 
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SULPHATE, ZINC HYDROGEN 


Sat ZnSOi+Aq boils at 104 4°, and solu- 
tion contains 45 pts ZnS04 to 100 pts HaO 
(Griflatbs ) 

Crust forms at 103 5°, the solution contam- 
ing 68 pts ZnS04 to 100 pts H2O Highest 
temp observed, 105® (Gerlach, Z anaJ 26 
426) 


B -pt of ZnS04-}-Aq containing pts ZnS04 
to 100 pts H2O 


B pt 

Pts ZnS04 

B pt 

Pts Z 11 SO 4 

100 5® 

~ 13 1 

103 0° 

61 0 

101 0 

25 0 

103 5 

68 0 

101 5 

37 7 

104 0 

74 9 

102 0 

45 4 

104 5 

80 7 

102 5 

53 9 

105 0 

85 7 


(Gerlach, Z anal 26 432 ) 


B -pt of ZnS04‘-f-Aq 


g ZnS04 m 

100 g H 2 O 

Base of the 
b-pt 

Barometric 
pressure ram 

2 886 

0 080 

743 0 

6 647 

0 169 

ff 

10 139 

0 266 

it 

13 389 

0 372 

ec 

17 713 

0 461 

<: 

22 202 

0 591 

cc 

25 199 

0 690 

ee 

— 428 249 - 

— 0 811 

j: 

30 470 

0 899 

742 0 

32 89 

0^95 

cc 

35 18 

1 122 

cc 

37 36 

1 240 

cc 

39 83 

1 381 

cc 

41 30 

1 459 

cc 

44 56 

1 671 

cc 


(Kafdenberg, J phys Chem 1901, 6 370 ) 


1 1 absolute H2SO4 dissolves 0 0021 mols 
ZnS04 at 25® (Bergius, Z phys Ch 1912, 
72 353 ) 

Comi^etely pptd from ZnS04'hAq by 
HC2H3O2 (Persoz ) 


Solubility of ZnS04 m KOH+Aq 


—Mols KOH to 1 mol 
ZnS04 

per cent ZnO m ppt 

0 25 

17 11 

0 60 

35 10 

1 00 

68 08 

1 62 

100 00 

2 00 

98 49 

3 00 

96 79 

5 00 

89 76 

7 00 

68 87 

13 20 

0 00 


(Lmebarger, J Am Chem Soc 1895, 17 
360) 


Difficultly and slowly sol in sat NH4CH- 
Aq, with separation of a double sulphate 
tool m considerable quantity m sat NaCl 
4-Aq, without pptn at first, but finally 
Na2S04 separates out See under NaCl 
Sol m sat NaNOs+Aq as m NaCl+Aq 
See under NaNOs 

Sol m sat KNOs-l-Aq with immediate 
pptn of double sulphate (Karsten ) See 
under KNOa 

Very rapidly sol m sat K2S04+Aq. with 
separation of a double salt (Karsten ) See 
under K2SO4 

Abundantly m sat CuS04+Aq 
Slowly sol m sat MgS04+Aq 
Very rapidly and abundantly sol m sat 
NaS04+Aq 

For solubility of ZnS04+Na2S04 see under 
Na2SD4 and Na2Zn(S04)2+4H20 
Insol m hqmd NHs (Franklin, Am Ch 
J 1898, 20 830 ) 

Insol in alcohol of 0 88 sp gr , 1000 pts 
alcohol of 0 905 sp gr dissolve 2 pts 
i (Anthon ) 

i 100 pts of a saturated solution m 40% 
alcohol contam 3 48 pts ZnS04+7H20 , 20%, 
39 pts , 10%, 51 1 pts (Schiff, J B 1861 
87) 

100 pts absolute methyl alcohol dissolve 
0 65 pt ZnS04 at 18® (de Bruyn, Z phys 
Ch 10 783) 

100 pts absolute methvl alcohol dissolve 
59 pts ZnS044'7H20 at 17® 

100 pts 50% methyl alcohol dissolve 15 7 
pts ZnS04+7H20 at 17® (de Bruyn ) 

Insol in acetone (Eidmann, C C 1899 , 
II 1014, Naumann, B 1904, 37 4329 ) 

100 pts glycerme dissolve 35 pts ZnS04 
at ord temp (Klever, Bull Soc 1872, (2) 
18 372) 

Insol in methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1904, 37 3601 ) 

Min Gosslante 

Zinc hydrogen sulphate, ZnH2(S04)2+8H20 
Somewhat difficultly sol in cold, easily m 
hot H2O (v KobeU, J pr 28 492 ) 

Zmc sulphate ammonia, basic, 4NH8, 4ZnO, 
SO8+4H2O 
Ppt (Schindler ) 

Zmc sulphate ammoma, ZnS04, 2NH3 
-j-H20 Decomp by H2O into basic zinc 
sulphate 

ZnS04, 4NH3H-4H20 Sol mHaO (Kane, 
A ch 72 304 ) 

+3H2O (Andr4, C R 100 241 ) 

ZnS04, 5NH3 bol in H2O with partial 
decomp (Rose, Pogg 20 149 ) 

Zmc sulphate cupnc oxide, ZnSOt#, 2CuO-f 
5H2O 

(Mailhe, A ch 1902, (7) 27 169 ) 

ZnS04, 3Cu0+a;H20 (Recoura, C R 
1901, 132 1415 ) 
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+5H2O 

2ZnS04, 3CUO+I2H2O (Mailhe, A ch 
1902, (7) 27 169 ) 

7ZnS04, 24Cu0+a;H20 (Recoura, C R 
1901, 132 1415 ) 

Zinc sulphate hydrazine, ZnS04, 2N2H4 

Sol m NH40H+Aq (Franzen, Z anorg 
1908, 60 278 ) 

Sol in NH40H+Aq without decomp 
(Curtius, J pr 1894, (2) 60 345 ) 

ZnH2(S04)2, N2H4 Ipt IS sol ml85pts 
H2O at 12° SI sol m dil acids Decomp 
by cone HNO3 and by hot cone H2SO4 
Very sol in ]SrH40H+Aq (Curtius, J 
pr 1894, (2) 60 331 ) 

Zirconium sulphate, basic, 3Zr02, 280$ 

Insol in H2O Sol in HCl+Aq (Pay- 
kuU, B 12 1719) 

4Zr02, 3SO8+I4H2O Ppt Difficulty sol 
in H2O (Hauser, B 1904, 37 2024 ) I 

3Zr02, SOj Insol m boiling H2O (Franz, 
B 3 58) 

7Zr02, 6SO3 Insol in H2O (Endemann, 
J pr (2) 11 219 ) 

Zr02, SO 3 Sol m very little H2O More 
H2O decomp into 3Zr02, 2S08 and Zr(S04)2 
(Berzelius ) 

3Zr02, 4SO3+I5H2O Sol m H2O (Pay- 
kull) 

eZrOa, 7SO3+I9H2O SolmHaO (Pay- 
kuU) 


Solubility of Zr(S04)2+4H20 in H2SO4+ 
Aq at t° — Continued 


t® 

g Zr02 

g SOs 


0 33 

42 1 


0 14 

46 8 


0 13 

47 1 


0 15 

56 7 


0 20 

56 8 


0 27 

57 1 


0 50 

57 5 


0 60 

57 8 


2 00 

59 5 


3 25 

60 4 


4 40 

61 4 

22 

0 10 

56 1 


0 13 

46 5 


0 21 

57 2 


(Hauser, Z anorg 1907, 64 197 ) 


Zirccmi^ h^^gen sulphate, Zr (804)2# 

Solubihty m H2S04+Aq at 39 5° 

100 g of the solution contain 

0 11 0 10 0 10 g ZrOa 

81 4 81 6 81 5 g SOg 

(Hauser, Z anorg 1907, 64 200) 

-f-SHaO 

Solubility m H2S04+Aq at t° 


Zircomum sulphate, Zr (804)2 
Anhydrous Slowly but completely sol 
in cold, quickly in hot H2O 

Sol in warm H2SO4, but separates on cool- 
ing Precipitated from aqueous solution by 
alcohol 

-I-4H2O P asily sol in H2O 
100 pt^ of the solution contain 59 3 pts 
of the hydrated salt at 39 5° (Hauser, B 
1904,37 2025 

Solubility of Zr(fe04)2H"4H20 in H2SO4+ 
Aq it i° 


100 g of the solution contain 


t 

fc /lOi 

g 8O3 

39 5 

19 5 

25 46 


19 i 

25 6 


19 b 

25 99 


19 3 

26 5 


18 8 

27 0 


18 15 

27 6 


17 3 

25 3 


16 2 

29 1 


9 6 

32 3 


5 3 

34 7 


3 51 

36 01 


1 03 

38 2 


0 46 

39 8 


0 31 

42 0 


100 g of the solution contam 


t® 

g 7rO 

g SO3 

39 5 

4 55 

61 5 


3 25 

62 5 


3 33 

63 8 


3 36 

63 8 


1 80 

64 2 


1 60 

64 6 


1 55 

65 0 


1 12 

66 8 


0 96 

68 4 

22 

0 80 

66 4 


0 65 

67 5 


0 60 

68 1 


(Hauser, Z anorg 1907, 64 200 ) 


Fersulphunc acid, HSO4 
See Persulphmic acid 

PyrosuL^hunc acid and pyrosulphates 
See under Sulphunc acid and sulphates 

Sulphunc boric acid 
See Borosulphunc acid 

Sulphunc vanadic acid, V2O6, 3S08+3H02 
See Sulphate, vanadium 
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SULPHUROUS ACID, ANHYDROUS 


Sulphurous acid, anhydrous, SO 2 
Bee Sulphur dioxide 

Sulphurous acid, H 2 SO 8 
Known only in aqueous solution, from 
which SO 2 IS given off upon heatmg Crys- 
tallizes in cold, with various amounts of 
water, formmg compounds which approxi- 
mate H 2 S 03 -f' 8 H 20 (Pierre, A 68 228), 

H 2 S 03 ’flOH 20 (Dopping, Bull Ac St 
P^tersb 7 100 ), H 2 SO 3 +I 4 H 2 O (Schon- 

feld, A 96 22 ), H 2 SO 3 -I- 6 H 0 O (Roozeboom, 
R t c 3 2% 59, 75. 84, Geuther, A 224 
218) Crystals are sol m 2 pts H 2 O at 10 ° 
(Pierre ) 

For sp gr of solutions, etc , see sulphur 
dioxide 

Sulphites 

Normal Only the aUtah sulphites are sol 
in H 2 O, and they are insol or onlv si sol m 
alcohol 

Insol in hquid NH3 (Frankhn, Am ch 
J 1898^ 20 824 ) 

Acid AU the acid sulphites are sol in H 2 O 
In general it is rarely possible to determme 
whether the compd described is a pure 
chemical compound or not It is probable 
that many substances described by Svenssen 
and others are isomorphic mixtures whose 
composition depends upon the temp and 
cone of the solution m which it was pptd 
(Rosenheim, Z anorg 1900, 26 72 ) 

m sulphite, basic, AI 2 O 8 , SO 2 + 4 H 2 O 
m H 2 O, sol m H2S08-f Aq (Four- 
d Vauquelm ) 

6 A 1 ( 0 H) 3 ,S 2 (S 03 ) 8 + 9 H 20 Ppt (Seubert, 
Z anorg 1893, 4 66 ) 

Ammoniuin sulphite, basic, (NH 4 ) 2 S 08 , NHs 
+V 2 H 2 O 

Sol in H 2 O Pptd from aqueous solution 
by alcohol (Muspratt ) 

Does not exist (Marignac ) 

Ammomum sulphite, (NH 4 ) 2 S 08 

Verv hydroscopic (Divers, Chem Soc 
1900, 77 336 ) 

Insol in acetone (Eidmann, C C 1899 , 
II 1014) 

-I-H 2 O Slowly sol in H 2 O (Muspratt, 
A 60 268) 

Sol in 1 pt H 2 O at 12 ° (Fourcroy and 
Vauquelm, Crell Ann 1800 2 415 ) 

More sol m hot H 2 O with evolution of 
NHs SI sol in absolute alcohol (Mus- 
pratt ) 

Much more sol in alcohol than K 2 SO 3 
(Pierre ) 

Loses NHs m the air 
Sol in H 2 O Cone solution charged with 
NHs will deposit salt on evaporation over 
KOH Dll solution decomp on evaporation 
(Divers, Chem Soc 1900, 77 335 ) 


Insol m acetone (Naumann, B 1904, 
37 4329) 

Ammomum hydrogen sulphite, NH 4 HSO 8 
Insol m acetone (Eidmann, C C 1899, 
II 1014, Naumann, B 1904, 37 4329 ) 

Ammonium p 2 /^osulphite, (NH4)2S206 
Dehquescent Very sol in H 2 O and 
alcohol Insol m ether (Fock and Kltiss, 
B 23 3149) 

Very sol in H 2 O, very hydroscopic Aq 
solution is si decomp on evaporation 
(Divers, Chem Soc 1900, 77 336 ) 

Ammomum cadmium sulphite, (NH4)2S08, 
CdSOs 

Nearly insol m H 2 O Partly sol m excess 
of H 2 S 03 +Aq, but separates out on boiling 
(Schuler, A 87 34 ) 

Ammomum cobaltous sulphite, (NH4)2S08, 
CoSOs+iuHaO 

Decomp on air (Berglund, B 7 469 ) 

Ammomum cobaltocobaltic sulphite 
See Cobaltisulphite, ammomum cobalt 

Ammomum cuprous sulphite, (NH4)2S08, 
2 CU 2 SOS+ 2 H 2 O 
(Bdttmger, A 61 411 ) 

(NH 4 ) 2 S 03 , CU 2 SO 3 Insol m cold, de- 
comp by boiling H 2 O (Rogojski, J B 1861 
366 ) 

Decomp by warming with H 2 O, in which 
it is msol Sol in acids with evolution of 
SOo (Rosenheim and Stemhauser, Z anorg 
1900, 26 99 ) 

+ 2 H 2 O (Commaille, T B 1867 300 ) 
2 (NH 4 ) 2 S 08 , CU 2 SO 3 + 3 H 2 O Very sol in 
H 2 O Solution decomp on standing De- 
comp by acids (Rosenheim and Stem- 

5 (NH 4 ) 2 S 03 , CU 2 SO 3 + 2 H 2 O Decornp 
on air Sol in H 2 O with decomp (Svonsson ) 
6 (NH 4 ) 2 S 03 , CU 2 SO 3 + 4 H 2 O Easily de- 
comp (Rosenheim and Stemhkuser ) 
7 (^ 4 ) 2803 , CU 2 SO 8 + 4 H 2 O Very sol in 
H 2 O Solution soon decomp (Rosenheim 
and Stemhauser ) 

-I-IOH 2 O Decomp on air vSl sol in 
warm, less sol in cold HjO (de baint-Ciilk s ) 
-I-I 4 H 2 O Decomp on air Sol in HiO, 
but solution decomp 

Very easily sol in mother liquor (Svens- 
son, Acta Lund 1899 13 ) 

Ammonium cuprocupnc sulphite, (NH 4 ) 2 S 03 , 
2Cu b 03 ,CuS 03 *f 5 H 2 O 
Insol in H 2 O and weak acids Sol in 
NH40H-1-Aq (de Saint-Gilles, A ch (U 
42 31 ) 

+6}^H20 Ppt (Rosenheim and Stein- 
hauser, Z anorg 1900, 25 98 ) 
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Ammonium glucmum sulphite, 

(NH4)20, 2G10, 3SO2+4H2O 
Ppt Very unstable m the air (Rosen- 
heim, Z anorg 1897, 15 310 ) 


Ammonium scandium sulphate, 

(NH4)2S03, SC2(S03)3H“7H20 
Insol m H2O Difficulty sol m H2SOS+ 
Aq (Meyer, Z anorg 1914, 86 281 ) 


Ammomum gold (aurous) sulphite, 
3(NH4)2S08,AU2S03 

Very easily sol in H2O Insol in alcohol 
(Haase, Z Ch 1869 535 ) 

Ammomum gold (aurous) sulphite ammoma, 

(NH4)2fe03, 3AU2SO3, 6NH3+H2O 
Decomp by H2O Sol m warm NH4OH+ 
Aq, but decomp by boihng 

(NH4jAu8(S03)2, 3NH3+4H2O Decomp 
by H2() (Rosenheim, Z anorg 1908, 69 
201 ) 

Ammomum indium sulphite 
See Indosulphite, ammomum 

Ammomum iron (ferrous) sulphite, 
(NH4)2S03, FeS034-a;H20 
(Berglund ) 

Ammomum iron (feme) sulphite sulphate, 

FeS03S04NH4+H20 

SI sol in cold H2O Decomp by cold 
dll HCl (Hofmann, Z anorg 1897, 14 
287 ) 

Ammomum magnesium sulphite, 

(NH4)2Mg3(S03)4 + 18H20 

Very si sol in HiO (Fourcroy and Vau- 
quelin ) 

Sol in H2b03+Aq 

H-SHiO Much more sol in H2O than 
MgS03 (Rdmmtlbbcrg ) 

Ammomum manganous sulphite, (NH4)2S03, 
MnSOs 

Ileldtivel> easily dt comp by H2O (Berg 
land, Bull Sor (2) 21 21^) 

Not easily diconip ((lorgcu, C R 96 
376 ) 

Ammomum mercunc sulphite, (NH4)2S03, 
HgSOa 

Very cdsily sol in IliO, but H2O solution 
gradually dceomp , even iii the cold 

Ammomum mckel sulphite, (NH4)2S08, 
3N1SO3+I8H2O 

Sol m H/) (Bugluiid, B 7 469 ) 

Axamomum platmous sulphite 
See Platosulphite, ammomum 


Ammomum silver sulphite, (NH4)2S08, 
Ag2S03 

Insol m H2O, but gradually decomp 
thereby (Svensson, B 4 714 ) 

6(NH4)2S03, Ag2S08+19H20 Sol m H2O 
without decomp (Svensson ) 

3(NH4)2S03, 4NH4HSO3, AgaSOs+lSHaO 
Easily sol m H2O, but decomp by warmmg 


Amm omum sodium hydrogen sulphite, 

NH4Na2H(S03)2+4H2O 
Not dehquescent (Marignac, Ann Mm 
(5) 12 29 ) 

100 pts H2O dissolve 42 3 pts salt at 12 4°, 
and 48 5 pts at 15° (Schwicker, B 22 1732 ) 
•f 5 H 2 O =2Na2S03, (NH4)2S206+H20 

(Tauber, Techn J B 1888 444 ) 


Ammomum tellurium sulphite, (NH4)2S03, 
TeSO,+a:HsO 

Sol in H2O (Berglund, B 7 469 ) 


Ammomum uranyl sulphite, 

NH4(U02)(0H)S0r 

Insol m pure H2O More sol m H2SO8+ 
Aq than the K salt, and less than the Na 
salt (Scheller, A 144 240 ) 

(NH 4 ) 20 , 2UO3, 3SO2 
(NH4)20, 4U08, 5SO2 
(NH 4 ) 20 , 3UO3, 2SO2 
(NH4)20, UO3, 2SO2 (Kohlschutter, A 
1900, 311 10 ) 

Ammomum vanadium sulphite 
See Vanadiosulphite, ammomum 

Ammomum vanadyl sulphite, 

(NH4)2fe03, VOSO3+2H2O 
Sol in H2O with decomp (Koppel, Z 
anorg 1903, 36 184 ) 

(NH4)20, 3VO2, 2&O2+H2O Sol in cold 
HiO without decomp 

Easily sol in mineral acids and alkalies 
SI sol m alcohol and ether (Koppel 
Z anorg 1903, 36 182 ) 

Ammomum zme sulphite, (NH4)2S08, ZnSOs 
Sol in H2() (Berglund, B 7 469 ) 

Ammomum sulphite mercunc chlonde, 

2(NH4)2SO^ HgCli 

SI sol m cold, decomp by boiling H2O 
(de St-Giles, A ch (3) 36 95 ) 


Ammomum potassium sulphite, 10(NH4)2SO8, 
K2SO3+IIH2O 

Decomp by H2O, etc (Hartog, C R 
109 221 ) 


Antimony sulphite, Sb203, 3S02(?) 

Insol m H2O (Berzelius ) 

Could not be obtained (Rohng, J pr 
(2) 37 241 ) 
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Banum sulplute, BaSOs 
Very si sol in H2O (Fourcroy and Vau- 
quelm, A ch 24 301 ) 

Sol in about 46,000 pts H2O at 16° 
(Autenrieth, Z anal 1898, 37 204 ) 

Sol in H2S03+Aq 

Insol in acetone (Naumann B 1904, 37 
4329) , methyl acetate (Naumann, B 1909, 
42 3790) 


Solubility m sugar +Aq at t° 


Solvent 

t 

100 ccm of 
solution con 
taing BaSOs 


water 


20 

0 01974 

sucrose -fAq 10° 

Brix 


0 01040 

ce 

20° 

ce 


0 00968 

ct 

30° 

ce 


0 00782 

t( 

40° 

te 


0 00484 

Cl 

50° 

ce 


0 00298 

(sat 

60° 

ct 


0 00223 


water 


80 

0 00177 

sucrose +Aq 10° 

Brix 


0 00335 

ct 

20° 

it 


0 00289 

it 

“ 30° 

IC 


0 00223 

ce 

u 400 

ce 


0 00158 

te 

50° 

ct 


0 00149 

(sat )^' 

'' 60° 

ct 


0 00112 


(Rogowicz, C C 1906, II 1223) 


Bantun cobaltic sulphite 
See Cobaltisulphate, banum 

Banum gold (aurous) sulphite, SBaSOs, 
AU 2 SO 8 -{-a:H20 
Ppt (Haase ) 

Banum mercunc sulphite, BaSOs, HgSOs + 
H 2 O 

Ppt (Barth, Z phys Ch 9 196 ) 

Banum mercunc sulphite chlonde, 

BaSOs, BaCl2,2HgS03+3MH20 
(Barth, Z phys Ch 1892, 9 208 ) 

Bismuth sulphite, basic, BisOs, 3 SO 2 + 5 H 2 O 
Insol in H 2 O, alcohol, or ether SI sol in 
HsSOs+Aq (Rohrig, J pr (2) 37 241 ) 
(BiO) 2 S 03 , 3(Bi 0H)SO3+H20 (Seubert 
and Elten, Z anorg 1893, 4 72-5 ) 
2 (Bi 0 ) 2 S 03 , 3(Bi 0H)S03-I-2H20 (S and 
E ) 

3(BiO)2SOa,7(BiOH)SO,+10H2O (S and 
E ) 

4 (Bi 0)2S03 , (Bi 0H)S03+5H20 (S and 
E ) 

9 (Bi 0 ) 2 S 03 , (Bi 0 H)S 03 + 2 H 20 (S and 
E) 

Bismuth cobaltic sulphite 
See Cobaltisulphite, bismuth 


Cadmium sulphite, CdSOs 
Difficultly sol in H2O Easily sol in d 
acids (Rammelsberg, Pogg 67 256 ) 
+2H2O Difficultly sol in H2O Sol 
H2S03+Aq Sol ijQ NH40H+Aq Insol 
alcohol (Muspratt, Phd Mag (3) 30 41J 
Insol in acetone (Naumann, B 1904, 3 
4329 ) 

Contams 23^H20 (Demges, Bull Soc ( 
7 569) 

Cadmium sodium sulphite, 3CdS08, Na 2 SO 
Sol in H2O (Berglund, B 7 469 ) 

Cadmium sulphite, ammonia, CdSOs, NH 
Decomp by H2O ^ol without decomp 1 
hot NH40H+Aq (Rammelsberg, Pogg 6' 
256 ) 

Caesium sulphite, CS 2 SO 8 
Easily sol m H2O SI sol in alcoho 
(ChabnA, C R 1901, 133 297 ) 

Caesium hydrogen sulphite, CsHSOs 
Easily sol m H2O SI sol m alcoho 
(Chabrfe, C R 1901, 133 297 ) 

Calcium sulphite, basic, CaeSsOie =6CaO 
5SO2 

(Schott, Dingl 202 52 ) 

Calcium sulphite, CaS08'f2H20 
Slowly effloresces Sol in 800 pts coh 
H2O (Berzelius ) 

Insol in H2O (Rohng, J pr (2) 37 2 30 
0 043 g IS sol in 1 1 H2O at 18° (Weis 
berg, Bull Soc 1896, (3) 16 1249 ) 

CaSOs equiv to 78 mg CaO is sol in 1 1 
H2O at 100^ (Robart, C A 1913 2500 ) 
Very sol in feSOa+Aq See CaHiCSOi) 
Insol in liquid NHs (I ranklin, Am Ch J 
1898,20 827 ) 

CaSOa equiv to 37 mg CaO is sol in 1 1 
12% cane sugar+Aq at 100° (Robart, ( A 
1913 2500) 

0 0825 g is sol in 1 1 10% ^ugii +A(| a 
18°, 0 0800 g IS sol in 1 1 « - 4-Aci ai 

18° ( Weisberg, Bull Soc 16 1210 

Insol in acetone (Krug and M’hlio'v 
Insol in methyl acetate (Naumann, H 
1909, 42 3790, ethyl acetate (N uun inn 
B 1904, 37 3601 ) 

(Rammelsberg) 

Calcium hydrogen sulphite, CaH2(S08)2 
Know only in solution 
100 ccm H2O containing 9 g BO 2 dissolve 
0 553 g CaSOs to form a solution of 1 Ob so 
gr (Gerland, J pr (2)4 119) 

Calcium cobaltic sulphite 
See Cobaltisulphite, calcium 
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erous sulphite, Ce2(S08)aH-3H20 
More sol in cold than hot H2O 
Solution gradually decomposes (Berthier, 
ch (3) 7 77 ) * 

hiomous sulphite, CrSOs 
Precipitate Insol in H2O (Moberg ) 

hromium sulphite, basic, CraOa, SO2 
Colloidal modification Sol in H2O 

(Pecoura, Bull Soc 

598, (3) 19 169 ) 

hromic sulphite 

Known only in aqueous solution, which pre- 
pitates a basic salt on boiling 
2Cr203, 3SO2+I6H2O Precipitate (Dan- 
in, Chem Soc 2 205 ) 

hromic potassium sulphite, K2O, Cr208, 

Precipitate (Berglund, B 7 470 ) 

'obaltous sulphite, basic 
Ppt Decomp by H 2 O (Berthier ) 
Co(OH) 2 , 5 C 0 SO 3 +IOH 2 O Ppt (Seu- 
ert and Elten, Z anorg 1893, 4 89 ) 
Co(OH) 2 , 10CoSO 3H-15H2O (Seubert and 
Jiten ) 

'obaltous sulphite, CoSOa 
-I-3H2O Nearly insol m H2O Sol m 
I2SO 3 + Aq (Rammelsberg ) 

Partly sol in NH40H+Aq 
-I-5H2O Insol in H2O Sol m H2SO3+ 
iq (Muspratt, A 30 282 ) 

!!obaltocobaltic sulphite 
See Cobaltisulphite, cobaltous 

^obaltic sulphite with SMaSOs 
See Cobedtisulphite, M 

I^obaltous potassium sulphite, CoSOs, K 2 BO 3 
+XB 2 O 

Insol m H2O, easily sol in HCl+Aq 
Schultze, J B 1864 270) 

I^obaltic potassium sulphite, Co2(S08)8i 
K2SO3 

bl sol m H2O, easily sol in HaSOa+Aq or 
diCl+Aq (bchultze ) 

C^obaltous sodium sulphite, 3CoO, NaaO, 
3SO2 

Insol in H2O Easily sol in HCl+Aq 
bchultze ) 

Cobaltic sodium sulphite, CoaOs, NaaO, 
3SO2 

SI sol in H 2 O (Schultze ) 


Cuprous sulphite, Cu 2 S 0 ,+H 20 
(a) Red SI sol m H2O Sol m NH4OH 
or HCl+Aq (Rogojski, J B 1861 366 ) 

Could not be obtained by St OiUes or 
Svensson (B 4 713) 

Insol m H2O, alcohol, or ether (fitard, C 
R 96 38) 

Composition is (Cu2)8Hi«(S04)8, ** Cuprous 
isosulphite,^' accordmg to fitard 

+3^H20 Etard’s formula, CU2SO8+H2O 
IS incorrect 

The salt is almost colorless (Ramberg 
Z phys Ch 1909, 69 512 ) 
iP) White Nonml salt Insol m H2O, 
alcohol, or ether (Etard ) 

Cupnc sulihite, basic, 4CuO, SO2+7H2O 
Insol m H2O, and decomp by washmg 
therewith (Millon and CommaiUe ) 

7CuO, 4SO2+8H2O Sol m dll H2SO4 
(Seubert and Elten, Z anorg 1893, 4 48 ) 

3CuO, 2S02+l)iH20 SI sol m H 2 O 
(Newbury, Am Ch J 14 232 ) 

7CuO, 4SO2+8H2O, or 4CuS0:v, 3Cu(OH)2 
+5H2O Sol m (£1 H2S04+Aq (Seubert 
and Elten, Z anorg 1893, 4 50 ) 

Cuprocupnc sulphite, CuSOa, CU2SO8+2H2O 
Nearly msol m cold H2O Decomp by 
boilmg 

Sol in H2S03+Aq, HCl, or NH40H+Aq 
(Berthier ) 

Sol m very dil HNOa+Aq (Dbppmg, 

J B 1861 365 ) 

Insol in H 2 SO 8 , HC 2 H 3 O 2 , or Cu salts +Aq 
(deSt Gibes) 

+5H2O Insol m H2O Easily sol in 
H2S03+Aq, HC2H302+Aq, m cupnc salts 
+Aq, NH40H+Aq, or HCl+Aq (de St 
GiUes, A ch (3) 42 34 ) 

Composition is (Cu^ CuSHio(SO 4) s +21^H20 , 
“acid cuprosocupnc ociosulphite ’’ (Etard, 

C R 96 1475 ) 

Cuprous ferrofemc sodium sulphite, CU2O, 
2FeO, FeaOs, NaaO, 6 SO 2 +I 6 H 2 O 
Sol in about 1000 pts H 2 O 
Sol in cold dll H 2 S 04 +Aq, sol m cold 
dll HCl+Aq with a residue of CU 2 CI 2 
(Stromeyer, A 109 237 ) 

Cuprous Uthium sulphite, CU2SO8, L12SO8+ 
2 H 2 O 

Insol in H 2 O, but gradually decomp • 
thereby (Etard, C R 96 138 ) 

Cupnc mercunc sulphite, CuSOi, HgSOa 
Sol in H2O in all proportions, but decomp 
on boihng 

Cuprous potassium sulphite, CU2SO8, 

K2SO3 (?) 

(Vohl, J pr 96 219 ) 

+2H2O Sol m H2O with decomp 
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(Rosenheim and Steinhauser, Z anorg 189Q, 
26 96) 

CU 2 SO 3 , 2 K 2 SO 3 (Chevreul, Graham, 
etc ) 

Does not exist (Svensson ) 

CU 2 O, 3 K 2 O, 6S02+7H20=4KHS03, 

K2SO3, CuaS 03 + 5 H 20 Decomp by H 2 O 
(Svensson, B 4 713 ) 

Could not be obtained (Rosenheim and 
Steinhauser ) 

CU2O, 4K2O, 8SO2+3H2O-6KHSO3, 

R2SOS, CU2SO8 Decomp by H2O (Svens- 
son ) 

Could not be obtamed (Rosenheim and 
Steinhauser ) 

CU 2 SO 3 , SKaSOs-fieHaO Sol in H 2 O 
with decomp (Ranonielsberg, Pogg 67 391 ) 
Does not exist, aecordmg to Svensson 

Cuprocupnc potassium sulphite, SCuaSOs, 
SCuSOs, K 2 SO 3 

Properties as cuprous potassium sulphite 
(Rogojski, J B 1861 367 ) 

2 CU 2 SO 8 , CuSOa, K 2 SO 8 + 5 H 2 O Insol 
in H 2 O and weak acids (de St-GiUes ) 
CU 2 SO 8 , 4CuS 08, E:2S08+16H20 De- 
comp by H 2 O (Rosenheim and Steinhauser 

Cuprous sodium sulphite, CU 2 SO 3 , Na 2 SOs 
-I- 2 H 2 O Decomp by H 2 O (Svensson, 

1870) 

+IIH 2 O Jnsol in cold H 2 O, but decomp 
by excess (Etard, C R 96 138 ) 

2CU2SO3, 3Na2S03”|“29Il20 Insol in R2O 
(Rosenheim and Steinhauser, Z anorg 1900, 
26 94) 

CU 2 SO 3 , 5]Sra2SC3+38H20 Decomp by 
H 2 O (Svensson ) 

CU 2 SO 3 , 7 Na 2 S 03 + 19 H 20 Completely 
sol m H 2 O, but solutions decomp on stand- 
mg (Svensson ) 

^‘Cuprous sodium oc^osujphite,” 
(Cu2)3HioNai6S8032"i“43H20 (fitard ) 
5 CU 2 SO 3 , 2Na2SO3-f-30H2O Easily de- 
comp (Rosenheim and Steinhauser, Z 
anorg 1900, 26 94 ) 

Cuprocupnc sodium sulphite, 

CU 2 SO 8 , 2 CUSO 3 , 2Na2S03+6H20 
Nearly msol in cold, decomp bv hot H 2 O 
(Rosenheim and Steinhauser, Z anorg 1900, 
26 95 ) 

-I- 8 H 2 O Decomp by H 2 O (Rosenheim 
and Steinhauser ) 

Cuprocupnc sodium hydrogen sulphite, 

Na8CuS(Cuy H2(S04)8,bH4(S04) -f 5 H 2 O 
Insol in H 2 O (Etard, C R 94 1422 ) 
(Cul)Cu?Na 8 Hi 8 (S 04)8 (fitard ) 

Copper sodium sulphites 

Doubtless many of the compds described 
in this class are in reality isomorphic mixtures 
whose composition depends upon the temp j 
and cone of the solution in which pptd I 


(Rosenheim and Steinhauser, Z anorg 1900. 
26 92-95) 

Didymium sulphite, Di2(S08)3+3H20, or 
6 H 2 G 

Precipitate Insol m H 2 O Sol m H 2 SO 8 
-1-Aq, from which it is reprecipitated by 
heating, redissolvmg on cooling (Mangnac, 
A ch (3) 38 167 ) 

Erbium sulphite, Er2(S08)3+3H20 
Precipitate 

Glucmum sulphite, basic, 2 GISO 3 , 9G1(0H)2 
-|“ 6 H 0 

Ppt (Seubert, Z anorg 1893, 4 52 ) 
GISO 3 , GIO Decomp by H 2 O or alcohol 
(K andM) 

3 GISO 3 , GIC Sol in alcohol (K and M ) 

Glucmum suliJiite, GlSOs 
Decomp by H 2 O or alcohol (Krdss and 
Moraht, B 23 734 ) 

Glucmum potassium sulphite, 

2GISQ3, K2SO3+9H2O 
Unstable m the air (Rosenheim, Z anorg 
1897, 16 310 ) 

Gold (aurous) potassium sulphite, AU 2 SO 8 , 
3 R 2 SO 8 

Very sol m H 2 O, msol in alcohol (Haase ) 

Gold (aunc) potassium sulphite, AU 2 O 3 , 
5 K 2 O, 8S02+5H20=5K2S03, Au2(S03)8 
+ 6 H 2 O 

Sol in H 2 O with decomp 
Decomp bv acids, msol in alkalies 
(Fremy, A 79 46 ) 

Gold (aunc) potassium sulphite, 

AU2(S03)3, 5 K 2 SO 3 + IOH 2 O 
(Rosenheim and Hertzmann, Z anorg 1908, 
69 199) 

Gold (aunc) potassium sulphite ammoma, 

Au2(S03)j, 3K2SO3, 4NH3-h4H O 
As the corresponding NH4 salt (Rosen- 
heim and Hertzmann, Z anorg 1908, 69 
202 ) 

Gold (aurous) sodium sulphite, AU 2 SO 3 , 
3Na2S03+3H20 

Sol in less than 1 pt H 2 O Insol m alcohol 
(Hasse ) 

-i-5H20 (Himly ) 

Gold (aunc) sodium sulphite, 

Au2(&03)8i, 5Na2S03H-28H20 
As K salt (Rosenheim and Hertzmann, 
anorg 1908, 69 199 ) 
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3-old (atirous) stilplute ammonia, 3AuiO, 

4SO2, 8NH34-&2O 

SI sol in H 2 O with decomp Decomp by 
Olds 

SI sol m cold, more easily m hot NH 4 OH-I- 
Lq Decomp by boiling (Hasse, Zeit Ch 
869 535 ) 

^Id (aunc) sulphite ammoma, 

AU3(S08)2, 4 NH 3 + 45:20 
Ppt Decomp in moist air and m neutral 
olution (Herzmann, Z anorg 1908, 69 
98) 

ndium sulphite, 2In203, 3SO2+8H2O 
Insol in H2O (Bayer, A 168 372 ) 

xidium sulphite, Ir 2 (S 08 )s+ 6 B [20 
Scarcely sol in H 2 O, easily sol HCl+Aq 
Birnbamnj A 136 179 ) 

lidyl sulphite, (IrO)SO 8 + 4 H 20 
Insol in H 2 O Sol m HCl or H 2 S 04 +Aq 
Birnbaum ) 

xidous potassium sulphite, IrO, 3 K 2 O, 

5S02(I) 

SI sol in H 2 O, more sol in KOH+Aq 
Gasily sol in HCl+Aq (Claus, J pr 42 
59) 

ndous sulphite potassium chloride 
See Indosulphite, potassium 

mdium sulphite with M 2 SO 3 
See Indosulphite, M 

xon (ferrous) sulphite, FeS 03 + 2 J^H 20 
Very si sol in H 2 O Easily sol in H 2 SO 3 + 
Insol in alcohol, but sol therein in 
presence of SO 2 (Muspratt ) 

xon (ferric) sulphite, Fe 203 , SO 2 + 6 H 2 O 
Very si sol in II 2 O Sol in acjds (Koene ) 
ZFeiOg, DchqiiosKnt, decomp b> 

1:20 into b ()2 ind above cornp 
3Fe202, S<)2+7H2() Ppt 

xon (ferrofemc) potassium sulphite, FeSOs, 

(hc()) 2 bOj, 2 W 2 H), 

Ppt (Berglund ) 

xon (feme) potassium sulphite, K 2 O, Fe20s, 
3 SO 8 + 2 H 2 O 

Sol in H 2 S()i+Aq (Ivoene, Pogg 63 

53 ) 

Fe 203 , 2 K 2 O/, 3 SO 2 + 5 H 2 O Ppt (Mus- 
)ratt, Phil Mag (^) 30 414) 

xon (feme) potassium sulphite sulphate, 
FeS 03 S 04 K 
Si sol in cold H 2 O 

Sol in 20 % HCl boiling 

Hofmann, Z anorg , 14 


Fe ( 803 ) 2^0453 Almost insol m cold 
H 2 O Decomp by boilmg with dil acids 
(Hofmann ) 

' Fe2(S08)4S04K4+5H20 Insol in cold 
H 2 O, sol m cold 20% HCl+Aq, decomp on 
'boiling with H 2 O (Hofmann ) 

Iron (feme) sodium sulphite sulphate, 
Fe(S 03 ) 2 S 04 Naa+ 6 H 20 
Almost msol m H 2 O 

Decomp by boilmg with dil acids (Hof- 
mann, Z anorg 1897, 14 289 ) 

Lron (feme) sodium hydrogen s^hite sul- 
phate, FeS04(S08)4H2Na2+2Bf20 
Only very si sol in H 2 O (Hofmann ) 

Lanthanum sulphite, La2(S08)8 + 4 H 2 O 
Precipitate (Cleve ) 

Lead sulphite, PbSOs 
Insol m H 2 O Decomp by acids SI sol 
m H 2 SOs+Aq (Rohrig, J pr (3) 37 233 ) 

Lithium sulphite, L12SO8+6H2O 
Sol in H 2 O, precipitated from aqueous 
solution by abs alcohol (Danson, Chem 
Soc 2 205) Sol inHaSOs+Aq 

+H 2 O SI sol in alcohol, and still less 
sol in ether (Rohrig, J pr (2) 37 225 ) 
+ 2 H 2 O (Rohrig ) 

Lithium potassium sulphite, LiKS 08 +}^H 20 
Easily sol m H 2 O (Rohrig, J pr (2) 37 
261 ) 

Lithium sodium sulphite, 6 La 2 S 08 , Na 2 S 08 + 
8 H 2 O 

Sol in H 2 O (Rohrig ) 

Magnesium sulphite, MgS 0 s+ 6 H 20 

Sol m 20 pts cold and in less hot H 2 O (Fourefoy 
and Vauquelin ) 

Sol in 80 pts cold, and m 120 pts boiling 
H 2 O (Hager, C C 1876 135 ) 

More easily sol in H 2 S 03 +Aq 
, Insol in liquid NHs (Pranklin, Am Ch 
J 1898, 20 828 ) 

Precipitated from aqueous solution by 
alcohol 

+ 3 H 2 O (Rohrig, J pr (2) 37 234) 

Manganous sulphite, MnS08+2H20 
Insol m H 2 O, alcohol, or ether Easily sol 
m acids, also in HiSOs+Aq 

Inspl in acetone (Naumann, B 1904, 37 
4329 ) 

+ 2 HH 2 O (Rammelsberg ) 

+ 3 H 2 O Sol in 10,000 pts cold, and 5000 
pts hot H 2 O, more sol in cone Mn salts +Aq, 
sol in 1000 pts H 2 C 03 +Aq 100 pts H 2 SO 3 
+Aq dissolve 15-17 pts (Gorgeu, C R 96 
341 ) 
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Salt with 2J^H20 is the only one which 
exists (Rohrig, J pr (2) 37 2 ) 

Manganous potassium sulphite, 2 MnS 08 , 

K2SO3 

Insol m H2O, even when boiling (Gorgeu, 
C R 96 376 ) 

MnSOs, K2SO3 Sol in H2O (Gorgeu ) 

Manganous sodium sulphite, MnSOj, Na2S03 
+H2O 

Insol in hot H2O, but decomp by cold H2O 
(Gorgeu ) 

4MnS08, NaaSOs Insol in H2O (Gor- 
geu) 

Mercuric sulphite, 2HgO, SO2 
Insol in H2O Sol in HCl, alkali sul- 
phites with subsequent decomp , and in KCN 
-hAq (de St-Gilles, A ch (3) 36 80 ) 
HgSOs Decomp by cold H2O (de St- 
GiUes ) 

Does not exist (Divers and Shimidzu, 
Chem Soc 49 553 ) 

HgO, 2SO2+H2O Sol m H2Q, but de- 
comp by boiling (de St-Gilles ) Exists onlv 
m aqueous solution (Divers and Shimidzu ) ! 

Mercuromercunc sulphite, Hg8(SOa)2+ 
2H20«Hg2S03, HgSOs 
Very efSorescent Insol mHaO Decomp 
by hot H2O Insol in dil HNO3 or H2SO4+ 
Aq 

+4H2O Very efflorescent 

Hypomercmosic sulphite, Hg4(S03)2+H20 
Insol in H2O, but easily decomp on stand 
mg therewith Almost absolutely insol in 
dll HNO3 or H2S04+Aq (Divers and 
Shimidzu ) 

Mercuric oa:2/sulphite, Hg(S 020 Hg 0 ) 2 Hg+ 
H2O 

Insol in H2O Decomp by hot H2O In- 
sol in dll HNO3 or H2S04-l~Aq Sol in 
HaSOs+Aq (Divers and Shimidzu ) 

Mercuric potassium sulphite, basic, 

K2O, 2HgO, 2SO2 
(Barth, Z phys Ch 1892, 9 210 ) 

K2O, 3tIgO, 3SO2 Insol in H2O Partly 
sol in KOH+Aq (Barth ) 

Mercuric potassium sulphite, HgSOs, K2SO8 
4-H2O 

SI sol in cold H2O Decomp on boiling 
(de St-Gilles, A ch (3) 36 90 ) 

Mercunc potassium sulphite mercunc 
chloride, K2Hg(S03)2, ^gCh 
Decomp by H2O (Barth, Z phys Ch 
1892, 9 206 ) 


Mercunc silver sulphite, HgSOs, AgaSOsd- 
2H2O 

Decomp rapidly, msol m H 2 O (Barthu 
Z phys Ch 9 195 ) 

Mercunc sodium sulphite, HgSOs, Na2S08+ 
H 2 O 

Sol m H 2 O (de StrGiUes ) 

Sol m 25 pts cold H 2 O, and decomp on 
heating (Divers and Shimidzu ) 

- 1 “ 2 H 20 =Na 2 (S 03 ) 2 Hg-|- 2 H 20 (Barth, 

Z phys Ch 9 193 ) 

2HgS08, Na 2 S 08 +H 20 Much more sol 
m H 2 O than the above comp especially on 
heatmg (de St-Gilles ) 

Does not exist (Divers and Shimidzu ) 

Mercunc strontium sulphite, HgSOs, SrSOsH- 
2H2O 

Ppt (Barth ) 

Mercunc sulphite ammomum bromide, 
HgSOs, NH 4 Br 

As NH 4 CI comp (Barth, Z phys Ch 
1892, 9 215 ) 

Mercunc sulphite ammomum chlonde, 
HgSOs, NH 4 CI 
As K salt (Barth ) 

Mercunc sulphite potassium dilonde, 

I HgSOs, KCl 

Sol in H 2 O (Barth ) 

Mercunc sulphite sodium chlonde, HgSOs. 
NaCl+HiO 
Sol m H 2 O (Barth ) 

Hickel sulphite, basic, 2NiS08, Ni(OH) 2 + 
6 H 2 0 

Ppt (Seubert and Elten, Z anorg 1893, 
4 91) 

Nickel sulphite, NiSOs+lHsO 

Insol in H 2 O Sol in HCl+Aq with 
evolution of SO 2 (Muspratt, A 60 259 ) 
+ 6 H 2 O Insol m H 2 O Sol in H2SO3 + 
Aq (Rammelsberg, Pogg 67 391 ) 

Nickel sulphite ammoma, NiSOs, 3NH84- 
3 H 2 O 

Sol in little H 2 O Decomp by much H 2 O 
or heat (Rammelsberg, Pogg 67 245 ) 

Osmious sulphite, OsSOa 
Insol in H 2 O Easily sol in HCl+Aq 
without evolution of SO 2 Very slowly de- 
comp by KOH + Aq (Claus ) 

Osmious potassium sulphite, 08S08, 2 K 2 SO 3 , 
2 KHSO 3 + 4 H 2 O 
Nearly msol m H 2 O 
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)smiotis potassium sulphite chlonde, OsO, 
2 SO 2 , 6KC1 
Easily sol in H 2 O 

>alladous sodium sulphite, PdSOs, 3Na2SOs 
+ 2 H 2 O =Na6Pd(S0,)4+2H20 
Sol in hot H 2 O Sol m NaOH+Aq or 
l 2 S 03 -f“Aq (Wohler and Frenchs, A 174 
99) 

^latmous sulphite, Pt 02 , 2 SO 2 
Easily sol in H 2 O or alcohol (Dobereiner, 
pr 16 315 ) 

Formula is PtSOa (Gmehn ) 

PtSOa, H 2 SO 3 (Birnbaum, A 139 172) 

’latimc potassium sulphite, Pt02, SO 2 , 
K 28 O 8 +H 2 O 

Sol in KOH+Aq (Birnbaum, A 139 
73 ) 

>latimc sodium sulphite, PtOa, SO 2 , 2Na2S08 
+ 2 H 2 O 

Sol in H 2 O (Birnbaum ) 

^latmous sulphite with M2SO8 
See Platosulphite, M 

^latmum sulphite ammomum chlonde 
See Chloroplatosulphite, ammomum 

Potassium sulphite, K2S08 4-2H20 
Somewhat deliquescent Sol in 1 pt cold, 
nd still less hot H 2 O (Fourcroy and Vau- 
[uelin, A ch 24 254 ) 

Insol in liquid NH3 (Franklin, Am Ch 
1898, 20 829 ) 

Very slightly soluble in alcohol Insol in 
thyl acetate (Casaseca, C R 30 821 ) 

Potassium hydrogen sulphite, KHSO3 
Sol in H 2 O Insol in absolute alcohol 

Potassium p2/^osulphite, K2S2O6 
Slowly sol m H 2 O Very si sol in alcohol, 
nsol in ether (Muspratt, A 60 259 ) 

Potassium rhodium sulphite, 3K2SO3, 
Rh2(b03),+bH20 
See Khodosulphite, potassium 

Potassium ruthemum sulphite, 

0[Ru(fe()3)4K6]2+2H20 

Ppt (Miolati, C C 1901, 1 501 ) 

Potassium sodium sulphite, KNaSOa 
Sol inH20 (Sprmg, B 7 1161) 

+1, and 2 H 2 O (Schwicker, B 22 1731 ) 
Isomeric salts, KSOsNa and NaSOsK 
Barth, Z phys Ch 9 176 ) 


Potassium sodium hydrogen sulphite, 

ICNa2H(S03)2+4H20 
Easily sol m H 2 O, 100 pts H 2 O dissolve 
69 pts salt at 15° (Schwidcer, B 22 1731 ) 
K2NaH(S08)24-3H20 (Schwicker ) 


Potassium uranyl sulphite, K(U02)(0H)S03 
Insol m H2O, but sol m H2S08+Aq 
(Scheller ) 

K2O, 2 X 70 8 , 3SO2 (Kohlschiitter, A 1900 , 
311 10 et seq ) 

K2O, 4UO3, 5SO2 (K ) 

K2O, 3 U 08 , 2SO2 (K ) 

K2O, UO3, 2SO2 (K ) 


Potassium vanadium sulphite 
See Vanadiosulphite, potassium 


Potassium vanadyl sulphite, K2SO8, 
VOSOs+SJ^HiO 

Sol m H 2 O without decomp and can be 
recryst therefrom (Koppel and Behrendt, 
B 1901, 34 3932 ) 

K 2 O, 3 VO 2 , 2 SO 2 Sol without decomp 
ui cold and hot H 2 O 

Insol m alcohol and ether (Koppel, Z 
anorg 1903, 36 182 ) 


Potassium zmc sulphite, K2SO8, 3 ZnS 08 + 

7HH2O 

Sol m H 2 O with decomp (Berglund, Acta 
Lund 1872) 

Rhodium sulphite, Rh 2 (S 08 )s+ 6 H 20 
Sol in H 2 O Insol in alcohol (Claus ) 

Rhodium sodium sulphite 
See Rhodosulphite, sodium 

Ruthemum sulphite, Ru2(S03)3 
Colloidal substance, sol in a large quantity 
of H 2 O (Lucchesi, Gazz ch it 1900, 30 
(2) 71 ) 

Ruthemum sodium sulphite, Na7Ru(S03)5 
-1“2II20 

Ppt (Miolati, C C 1901, 1 501 

Samanum sulphite, Sm2(S03)3 
Amorphous precipitate (Cleve ) 

Scandium sulphite, 802(803)3 
Insol in cold H 2 O SI sol m hot H 2 O 
Sol in excess of sodium sulphite when 
heated (Crookes, Phil Trans 1910, 210 A 
363 ) 

H-6H20 Very si sol in H2O 
Decomp by boiling with H 2 O with separa- 
tion of H2SO3 (R J Meyer, Z anorg 1914, 
86 281 ) 
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Selemumstilplute^^eSO? , ^ 

Correct composition for selenium sulph- 
Qxide (Divers, Chemu Soc 49 583 ) 

Sliver sulphite, Ag2S08 
Very si sol in cold HaO Decomp on 
heatmg 

Solubility in H 2 O is <1 20,000 (Bau- 
bigny, C R 1909, 149 858 ) 

Easily sol m NH 40 H+Aq, and alkali 
sulphites -f-Aq Insol m HaSOs+Aq De- 
comp by strong acids, but not bv acetic acid 
(Berthier, A ch (3) 7 82 ) 

Easily sol m alkali thiosulphates +Aq 
(Herschel ) 

Cold N^SOs-l-Aq dissolves a considerable 
amount of AgaSOs (Rosenheim and Stem- 
hauser, Z anorg 1900, 25 78 ) 

Practically msol m HNOa+Aq or dil 
AgNOa+Aq, also m HaSOs+Aq (Divers, 
Chem Soc 49 579 ) 

Silver sodium sulphite, AgaSO$, Na2S08+ 
H 2 O 

Deeomp by HaO (Svensson, B 4 714 ) 

Sodium sulphite, NaaSOs 
100 pts dissolve at 0®, 14 1 pts , at 20°, 25 8 
pts , at 40°, 49 5° pts NaaSOs (Kremers 
Pogg 99 50 ) Maximum solubity is at 33 ° 
(Mitscherhch ) 


Solubihty in 100 pts HaO at t° 


t 

Pts NaaSOs 

60 4 

28 29 

59 8 

28 29 

59 8 

28 65 

59 8 

28 75 

37 0 

28 01 

37 0 

28 07 

47 0 

28 19 

47 0 

28 07 

55 6 

28 21 

84 0 

28 26 • 


The temp at which Na 2 b 03 + 7 H 20 changes 
into NaaSOs is about 21 6° 

(Hartley and Barrett, Chem Soc 1909, 96 
1183) 

See also +7H2O 

Sp gr of sat solution at 15° = 121 
(Greemsh and Smith, Pharm J 1901, 66 
774) 

Insol m liquid NH3 (Franklin, Am Ch 
J 1898,20 829) 

Insol in alcohol 

Insol m ethyl acetate (Casaseca, C R 
30 821 ), methyl acetate (Naumann, B 
1909,42 3790) 

' Insol in benzomtrile (Naiimann„ B 
1914,47 1370) 


-f7H20 Decpmp slowly oi^air, 

Sol m 4 pts H 2 O at 1^ with absorption 
of heat (Dumas), and in 1 pt boihng H 2 O 
(Fourcroy) 


Solubihty m 100 pts H 2 O at t° 


t° 

Pts NaaSOs 

37 2 

44 08 

33 5 

39 64 

29 0 

34 99 

23 5 

29 92 

18 2 

25 31 

10 6 

20 01 

5 9 

' 17 61 

2 0 

14 82 

~1 9 

13 09 


Supersolubihty curves- have also been 
plotted for ice and Na2SOs+7H20 
(Hartley and Barrett, Chem Soc 1909, 96 
1181) 

-hl 0 H 2 O Efflorescent Sbmewhat less 
sol than above salt (Muspratt ) 


Sodium hydrogen sulphite, NaHSOs 
More difficulty sol in fi ]20 than NaHCOa, 
and IS precipitated by alcohol from aqueous 
solution (Muspratt ) 

Insol m acetone. <Eidmann, C C 1899, 
II 1014^ Naumann, B 1904, 37 4329) 
methyl acetate (Naumann, B 1909, 42 
3790) 

+ 4 H 2 O (Clark ) 


Sodium p 2 /rosulphite, Na2S208 
Decomp gradually on the air 1 


Sodium uranyl sulphite, Na(U02)(0H)S08 
SI sol in H 2 O More sol m HiSOs+Acj 
than the K salt (bcheller ) 

NasO, 2 UO 3 , 3 SO 2 

NaaO, 3 UO 3 , 2 SO 2 (Kohlschutkr \ 
1900, 311 10 et 6tq ) 


Sodium vanadyl sulphite, N i20, 2 b() 2 , 
V02+5H2() 

bol in H 2 O with decomp 
NaaO, 2 S() 2 , IVO 244 H 2 O bol in cold 
H 2 O, decomp on heating (Koppcl, H 1901, 
34 3911 ) 


Sodium zmc sulphite, 'Na2S08, 3 ZnS 03 + 
734H2O 

Sol in H 2 O with decomp (Berglund, Acta 
Lund, 1872 ) 


Sodium sulphite silver chloride, 3Na2S08, 

AgCl+21H20 
Sol in H 2 O (Svensson ) 
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Strontiimi sulphite, SrSOs 
Precipitate Almost msol in H 2 O Sol m 
B[2SOs4-Aq (Muspratt ) 

Sol in about 30,000 pts H 2 O at 16-18® j 
Autenrieth, Z anal 1898, 37 293 ) 
Abundantly sol in H 2 S 03 -|-Aq (Rohrig ) 

rettijnum sulphite, TeSOs 
Correct composition of '‘teUurium sulph- 
>xide '' (Divers, Chem Soc 49 583 ) 

rhallous sulphite, TLSOs 

SI sol in cold, easily m hot H 2 S 03 -}-Aq 
Hbhrig, J pr (2) 37 229 ) 

100 pts H 2 O dissolve 3 34 pts at 15 5® 
Easily sol in hot H 2 O, msol m alcohol 
Seubert and Elten, Z anorg 2 434 ) 

rliallous vanadyl sulphite, 2TI2SO3, 
V208S08-h4H20 
(Gam, A ch 1908, (8) 14 278 ) 

TI 2 SO 3 , 3 V 2 O 8 SO 3 + 8 H 2 O (Gam ) 

rhoriuni sulphite, Th(S 08 ) 2 +H 20 
Precipitate (Cleve ) 

Tm (stannous) sulphite, 5SnO, 2S02 4-a;H20 
Ppt Partly sol in H 2 S 03 +Aq (Rbhtig, 
J pr (2) 37 249 ) 

+20H 0 (Rohrig ) 

8SnO, 2SO2+2OH/) 

1 iSnO, 2 SO 2 + 2 OH 2 O (Rohrig ) 

CTranous sulphite, basic, U( 0 H) 2 S 08 +H 20 
Insol in H 2 O Easily sol in acids Sol 
in H 2 S 03 +Aq, but is soon decomp (Ram- 
□aelsberg ) 

CJranyl sulphite, basic, 3U02(0H)2, 
5(U02)S03+10H20 

(Seubert and Ellon, Z anorg 1S93, 4 80 ) 

CTrahyl sulphite, (U02)S0 s+4H20 

Insol in HiO Sol in H 2 SO 3 + Aq or alco- 
holic solution ol SOi (Rohrig, J pr (2) 37 
240 ) 

Vanadyl sulphite, 3 VO 2 , 2S02+4J^H20 
Deconq) slowly on stinding 
Sol in II^O without ippirent decomp 
(Koppcl, Z inorg 190^,35 18b) 

2 V 2 O 4 , ^SO^+IOH^O Sol in H 2 O, aq 
sol de(omp on boiling giving off SO 2 and 
orming V 2 () 4 , ilEO ((« un, C R 190b, 143 
824 ) 

Vanadyl 2 mc sulphite, ZnO, 3 VO 2 , 2 SO 2 
Decomp slowly in the air 
Sol in H 2 O without decomp (Koppel, Z 
inorg 1903, 36 183 ) 

ytterbium sulphite, Yb2(S08)8'b9H20 
Insol in H 2 O (Cleve, Z anorg 1902, 32 
L43 ) 


Yttrium sulphite, Y3(S08)8+3H20 
SI sol m H 2 O (Cleve ) 

Zmc sulphite, basic, 2ZnS08, 3Zn(OH)2 
(Seubert Arch Pharm 229 321 ) 

ZnSOa, Zn(0H)2+H20 (Seubert ) 

Zmc sulphite, ZnS08+2, and 2 V 2 H 2 O 
Very si sol m H 2 O 100 pts H 2 O dissolve 

0 16 pt ZnS08+2H20 (Henston and Tich- 
borne, Bnt Med J 1890 1063 ) 

Easily sol m H 2 S 08 +Aq (Koene ) 

Sol m NH 40 H- 1 -Aq 
Insol m alcohol 

Decomp mto basic salt by boihng H 2 O 
(Seubert, Arch Pharm 229 1 ) 

Zmc suli^ite anmoma, ZnSOs, NHj 
Decomp by H 2 O Sol m NH 40 H- 1 -Aq 
(Rammelsberg, Pogg 67 255 ) 

Zurconium sulphite 

Insol m H 2 O Somewhat sol m H 2 SOS+ 
Aq, from which it is repptd on boiling Sol 
m (NH4)2S03+Aq, from which Zr hydroxide 
IS pptd on boihng (Berzehus ) 
Zr(S 03 ) 2 + 7 H 20 Ppt (Venable, J Am 
Chem Soc 1895, 17 449 ) 

1 Std-plitiryl bromide, S02Br2 
I (Odlmg, Chem Soc 7 2 ) 

Does not eMst (Sestim, Bull Soc 10 
226, Melsens, C R 76 92, Michaelis ) 

Sulphuryl chlonde, SO 2 CI 2 
Decomp by H 2 O and alcohol 
Decomp by moist air, water, or abs 
alcohol, more rapidly by aJkahes, HCl, SO 2 , 
etc (Schiff, A 102 111 ) 

-[-H 2 O Only si sol in H 2 O at 0° with 
slow decomp (Baeyer, B 1901, 34 737 ) 
-I-I 5 H 2 O fel sol m H 2 O at 0° and stable 
therein for several hours (Baeyer ) 

D^sulphu^yl chloride (P^/rosulphuryl chlor- 
ide), S 2 O 6 CI 2 

Decomp slowly with H 2 O (Rose, Pogg 
44 291 ) 

Sol in CCI 4 and CHCL, miscible with 
liquid SO 3 

Sulphuryl hydroxyl chloride, 

S08HC1=^PsOj 

Decomp on mqist air, and violently with 
H 2 O Not nuscible with CS 2 Decomp with 
alcohol 

Sulphuryl titanium chlonde, SOs, TiCL* 

TiClsOSOaCl 

Slowly dehquescent (Clausmtzer, B 11 
2011) 
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SULPHURYL CHLORIDE STANNIC OXYCHLORIDE 


Disttlpliuryl chloride staimic oxychlonde, 

SSaOsCL, 4 S 11 OCI 2 

Sol in a little H 2 O, but decomp by more 
H 2 O (Rose, Pogg 44 320 ) 

Stilplmryl fluoride, S02Fs 
1 pt IS sol in 10 pts H 2 O at 9° 3 vol 

are sol in 1 vol alcohol at 9°,insol in cone 
H 2 SO 4 at 66 °, sol m aq solution of KOH, 
Ca(OH) 2 , Ba(OH )2 and m alcoholic solution 
of alkahes (Moissan, G R 1901, 132 377 ) 

Sulphuryl hydroi^l fluonde, HSOsF 
Violently decomp by H 2 O (Thorpe and 
EjTwan, Z anorg 3 63 ) 

Suli^uryl peroxide, SO4 
See Sulphur Aep^oxide 

Sulphydnc acid 
See Hydrogen Sulphide 

Snlpliydroxyl 
See Sul|ddiydrozyl 

Tantalic acid, H 4 Ta 207 (?) 

Sol in HP (Rose), and KHj(C 204 ) 2 -l“Aq 
(Gahn^ Schw J 16 437) At the instant of 
precipitation is sol m various acids (Rose ) 

Alummum tantalate 

Insol in H 2 O (Berzehus ) 

Ammonium Aaratantalate, (NH 4 ) 2 H 7 Ta 70 i 9 
-bHaO 

Somewhat sol m H 2 O (Rose, Pogg 102 
57) 

Banum ^axitantalate, Ba4Ta80i94-6H20 
SI sol m H 2 O (Rose ) 

Caesium tantalate, 4 CS 2 O, 3Ta206+14H20 
Completely sol m a small amount of hot 
H 2 O (E F Smith, J Am Chem Soc 1908, 
30 1666) 

7 CS 2 O, 6Ta206+38H20 Pptd from its 
aqueous solution by alcohol (Smith ) 

Ferrous tantalate, Fe(Ta06)j 
Min Tantahte 
5FeO, 4Ta206 Min Tajnolite 

Magnesium hexatesitalsAe. Mg4Ta60i9+ 
9 H 2 O 

Ppt (Rose, Pogg 102 61 ) 

4MgO, TaiOfi Insol m H 2 O (Joly, C R 
fll 266) 

Mercurous tantalate, 6Hg20, 4Ta206+5H20 
Decomp by warmHNOsH-Aq (1 21 sp gr ) 
with separation of Ta206 (Rose, Pogg 102 


Potassium tantalate, KTaO^ 

Insol inH20 Sol mKOH+Aq (Mang- 
nac, A ch (4) 9 249 ) 

Potassium ^atantalate, K8Ta60i9+16H20 
Sol without decomp in moderately warm 
H 2 O Decomp by boiling (Mangnac, A 
ch (4) 9 259 ) 

Rubidium tantalate, 4Rb20, 3Ta20&H-14H20 
Sol in H 2 O (E F Smith, J Am Chem 
Soc 1908,30 1666) 

Silver tantalate, 4Ag20, 3Ta206 
Completely sol m NH 40 H+Aq HN08+ 
Aq dissolves Ag20, and Ta206 separates out 
(Rose, Pogg 102 64 ) 

Sodium tantalate, NaTaOs 
Insol m H 2 O (Rose ) 

Sodium /ica^tantalate, Na8Ta60i9+25H80 
1 pt salt dissolves m 493 pts H 2 O at 13 6°, 
and in 162 pts at 100° Very shghtly sol m 
alcohol Insol in alkahne solutions (Rose ) 

Pcrtantalic acid 
See Pertantalic acid 

Tantalum, Ta 

Not attacked by HCl, HNOs, aqua regia, or 
hot cone H2SO4 Easily sol in a mixture of 
HNO3 and HF (Berzehu^, Pogg 4 6, Rose) 
Also sol in HF alone (Berzehus ) 

Not attacked by alkah hydrates H-Aq 
Insol in smgle acids and in aqua regia 
Oxidized by a mixture of HF and aqua 
regia (Moissan, C R 1902, 134 211 ) 

Pure Ta is msol m boiling H2SO4, HNOj, 
HCl, aqua regia or mixtures of these acids, 
slowly sol m HF+Aq (v Bolton, Zeit 
Elek.trochem 1905, 11 45 ) 

Tantalum bromide, TaBrs 
Decomp by H 2 O (Rose ) 

Tantalum dichlonde, TaCl 2 4-2H20 
Sol in H 2 O when freshly prepared (Cha- 
bri4, C R 1907, 144 805 ) 

Tantalum pen^achloride, TaClg 
j Takes up H 2 O from the air without deli- 
uescing Decomp by H 2 O Sol in H2SO4 
ol in cold HCl+Aq to a cloudy liquid, 
which gelatinises after a time Not com- 
pletely sol in boihng HCl+Aq, and the 
solution does not gelatinise by the subsequent 
addition of water, but all goes into solution 
Partly sol m KOH +Aq Insol in K2SO3+ 
Aq* Sol in absolute alcohol 
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Tantalum pentofluonde, TaF® 

Very hydroscopic, sol in H 2 O (Ruff, B 
1909,42 494) 

Tantalum fluonde with MF 
See Fluotantalate, M 

Tantalum hydroxidei TaaOs, xHaO 
See Tantalic acid 

Tantalum mtnde, TaN 

Not sol in any acids, except a noiixture of 
HF and HNO 3 (Rose, Pogg 100 146) 
TajNs (Joly, Bull Soo (2) 26 506 ) 

Tantalum d^ozlde, Ta202(?) 

Sol in HF with evolution of hydrogen 
(Hermann, J pr (2) 6 69 ) 

Tantalum to^roxide, Ta 204 

Not attacked by any acid, not even a mix- 
ture of HNO 3 and HF (Berzelius, Pogg 4 
20 ) 

Decomp by HCl (Smith, Z anorg 1894, 

7 98) ! 

Tantalum ^pe/Jioxide, TajOs 

Insol m any acid, even boilmg HaSOi or in 
HF (Berzelius ) 

Sol in fused KHSO^ lOpts bemg necessary 
to dissolve 1 pt TaaOs 

Tantalum silicide, TaSi 2 

Insol in most inorganic acids Sol in 
HF and in HF+HNO 3 

Decomp by fused alkah hydroxides (Hon- 
igschmid, M 1907, 28 1027 ) 

Tantalum sulphide, Ta 2 S 4 

Not attacked by HCl+Aq Oxidised by 
boiling with HN 03 +Aq, more rapidly with 
aqua regia Attacked by H 2 SO 4 on heating 
Not completely sol in Ht or a mixture of HF 
and HNO 3 

Telluretted hydrogen, TeH 2 
See Hydrogen tellunde 

Tellunc acid, H 2 Te 04 

Insol in H 2 O, cold cone HCl, hot HNO 3 , or 
boiling KOH+Aq, but when heated with 
H 2 O IS gradually converted into H 2 Te 04 H- 
2 H 2 O and dissolved 

-}-2H20 Very slowly sol in cold H 2 O, but 
sol m hot H 2 O in every proportion Insol 
in absolute alcohol, sol in dil alcohol ac- 
cordmg to the amount of H 2 O present Sol 
in acids and alkalies Insol in alcohol or 
other 

Insol m alcohol, sol in NaOH+Aq 
(Myhus, B 1901, 34 2216 ) 

Stable in the air 

Sol in H 2 O, pptd by HNO 3 (Stauden- 
maier, Z anorg 1895, 10 191 ) 


Solubihty m H 2 O 


Solid phase 

Temp 

H8^e04 

Mols 
H 2 O to 

1 mol 
H2Te04 

Mols 
H2Te04 
to 100 
mols 
H 2 O 

H2Te04+6H20 

0® 

13 92 

66 2 

1 51 

(t 

5® 

17 84 

49 2 

2 03 

(C 

10® 

26 21 

30 2 

3 31 

ce 

15® 

32 79 

21 9 

4 55 

HjTeO* 2HsO 

10® 

25 29 

31 7 

3 15 

ce 

18® 

28 90 

26 2 

3 82 

cc 

30® 

33 36 

21 4 

4 67 

tc 

40® 

36 38 

18 8 

5 33 

cc 

60® 

43 67 

14 2 

7 04 

ce 

80® 

51 55 

10 07 

9 93 

cc 

100® 

60 84 

6 89 

14 52 


(Myhus, B 1901, 34 2211 ) 


-i- 6 H 20 Obtamed from solutions at 0 ® 
(Staudenmaier, Z anorg 1895, 10 191 ) 

Attotellunc aad, HaTeO^ 

Miscible with H 2 O 

Sol m alcohol, pptd by NaOH-l-Aq but 
sol m excess (Myhus, B 1901, 34 2216 ) 

Tellurates 

Neutral alkah salts are sol in H 2 O, the 
acid salts are only si sol therein, but dissolve 
m HCl-j-Aq 

Aluminum tellurate 

Ppt Sol m excess of aluminum salts +Aq 
(Berzehus ) 

Ammonium tellurate, (NH 4 ) 2 Te 04 

Slowly but completely sol in H 2 O SI sol 
m NH 40 H+Aq or NH 4 Cl+Aq SI sol in 
alcohol (Berzelius ) 

(NH 4 ) 20 , 2 Te 03 SI sol in H 2 O, but more 
sol than the corresponding K salt 

(NH 4 ) 20 , 41 e 03 Very si sol m H 2 O 
Insol in alcohol (Berzelius ) 

Banum tellurate, BaTe 04 + 3 H 20 

bl sol in cold, more in boiling H 2 O Easily 
sol in HNOa+Aq (Berzelius ) 

BaH 2 (Te 04 ) 2 + 2 H 20 More sol m H 2 O 
than BaTe 04 Decomp by H 2 O (Ber- 
zelius ) 

BaO, 41 e 03 More sol in H 2 O than either 
BaTe 04 or BaH 2 (Te 04)2 (Berzelius ) 

Bismuth tellurate, Bi 2 Te 06 + 2 H 20 

Min Montamte Sol in HCl+Aq with 
evolution of Cl 

Cadmium tellurate, CdTe 04 

Ppt Sol in HCl+Aq (Oppenheim ) 

Caesium hydrogen tellurate, CsHTe 04 + 
+ 2 H 2 O 

1 pt IS sol in 30 pts H 2 O (Norris, Am 
Ch J 1901, 26 321 ) 
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TELLTJRATE, CALCIUM 


Calcitmx telliarate, CaTeOi 
Ppt Sol in hot H 2 O (Berzehus ) 

Chromic telliirate, Cr2(Te04)3 
Ppt Sol in excess of Cr salts -f-Aq 

Cobaltous tellnrate 

Ppt (Berzehus ) 

Cupnc tellurate, CuTe04 
Ppt ' (Berzelius ) 

CuO, 2 Te 03 Ppt (B ) 

CusTeOg Irisol m H 2 O 
Sol m HCL HNO 3 ; NH 4 OH, KCN 
acetic 4cid (Jlutchins, J Am Chem 
1905, 27 1181 ) 

Glucmum telltirate-, GlTeOi 
Insol ip H 2 O 

Iron (ferrous) tellurate, FeTe04 

Ppt Mm Ferrotellurate 

Iron (feme) teUurate, Fe2(Te04)3 
Ppt Sol in ferric salts +Aq (Berzelius ) 

Lead tellurate, basic 

Not completely insol m H 2 O 

Lead tellurate, PbTe 04 
Somewhat sol m H 2 O 
PbO, 2 Te 03 More sol than PbTe04 
PbO, 4Te08 SI sol in H 2 O Sol in 
HNOs+Aq, less sol m HC 2 H 302 +Aq (Ber- 
zehus ) 

Lithium tellurate, Li4Te0fi+icH20 
SI sol in H 2 O with decomp (Mylius, B 
1901,34 2209) 

Magnesium tellurate, MgTe04 
Ppt More sol in H 2 O than the Ba, Sr or 
Ca salts 

MgTe 207 More sol in H 2 O than MgTeOi 

Manganous tellurate 
Ppt 

Mercurous tellurate, basic, 3Hg20, 2Te08 
Ppt (Hutchins, J Am Chem Soc 1905, 
27 1178) 

Mercurous tellurate, Hg2Te04 
Ppt Mfin Magnohte 

Mercuric tellurate, HgTe04 
Ppt Very easily decomp by H 2 O (Hut- 
chins, J Am Chem Soc 1905, 27 1179 ) 
+& 2 O Slowly decomp by cold H 2 O 
Rapidly decomp by boiling H 2 O (Hut- 
chins ) 

HgsTeOe Insol in H 2 O Unchanged by 
boiling with H 2 O 


Sol m HNO 3 , but more readily sol m HCl 
(Hutchins ) 

Mercunc tellurate 

Ppt (Berzehus ) 

Mercurous hydrogen tellurate, HgHTe04 
I -I-3H2O 

Stable in the air if protected from the light 
Insol in H 2 O Decomp by boilmg H 2 O or 
by an excess of cold cone HgNOs+Aq 
Sol m dll HNO 3 or dil acetic acid (Hut- 
chms, J Am Chem Soc 1905, 27 1177 ) 

Nickel tellurate 
Ppt 

Potassium tellurate, K2Te04+5H20 
Dehquesces Sol in H 2 O Very si sol 
m H 2 O contaimng KOH 
100 g H2O dissolve at 
0 ° 20 ^^ 30 ® 

8 82 27 53 50 42 g K:2Te04 

(Rosenheim and Wemheber, Z anorg 1911, 
69 264 ) 

Insol m alcohol (Berzehus ) 

K 2 OJ 2 Te 03 Insol in H 2 O, acids, or 
alkalies (B) 

KHTe 04 -f HII 2 O Sl^ sol m cold, more 
sol m hot H 2 O (Berzelius ) 

K 2 O, 3 Te 03 -|“ 5 H 20 Much moi;e sol m 
hot than m cold H 2 O (Hutchins, J Am 
Chem Soc 1905,27 1174) 

K 2 O, 4Te08 Insol in H 2 O, HCl, Or HNO 3 
+Aq Sol by long heatmg with cone HNO 3 
+Aq 

KHTe 04 , H 2 Te 04 + 34 H 20 SI sol in 
H2O 

Rubidium tellurate, Rb2Te04+3H20 
* Sol in about 10 pts H 2 O (Norris, \m 
Ch J 1901, 26 322 ) 

Rubidium hydrogen tellurate, Ubine()4 
+3^H20 

Sol m about 20 pts cold H 2 O hi more 
sol in hot H 2 O (Norris, Am Ch J 1901, 
26 320) 

Silver tellurate, 3Ag20, TeOs 
Sol m NH 40 H+Aq 

3Ag20, 2 ie 03 Insol in boiling II^O 
-b3H20 Ppt Unchanged by cold H^O 
Gradually decomp by boiling HiO (Hut- 
chins, J Am Chem Soc 1905, 27 llbO) 
Ag 2 Te 04 Decomp by H 2 O into 3Ag20, 
TeOa Sol in NH 40 HH-Aq 

-f- 2 H 20 Insol in hot and cold H 2 O Sol 
in NH 4 OH, KCN, NaaSaO^, HNOa, H 2 SO 4 
and HC 2 H 302 +Aq Uecomp by cone HNO 3 
H 2 SO 4 or acetic acid (Hutchins, J Am 
Chem Soc 1905, 27 1165) 
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Ag2Te07 Pj>t 
Ag20j 4Te03 Ppt 

Coxild not be obtained (Hutchins. J 
Am Chem Soc 1905, 27 1168 ) 


Sodixun telliirate, Na 2 Te 04 + 2 H 20 

Very si sol in hot or cold H2O When^ 
Heated to drive off 2H2O becomes insol m 
H2O, but sol in dll HNOa+Aq (Berzehus ) 
1 pt IS sol m about 130 pts H2O at 18°, 
^0 pts H2O at 100° 

+4H2O 1 pt IS sol m about 70 pts H2O 

at 18°, 40 pts H2O at 50° (Myhus, B 1901, 
34 2209 ) 

Na2Te207*i‘4H20 =NaIITe 04 -l-l^H 20 
Slowly but completely soL m H2O SI sol 
in ]SraC2H302+Aq Insol in alcohol (Ber- 
aehus ) 

Na20, 4Te03 Insol m H2O, acid^ or 
alkahes, except by long boihng with HNO3+ 
Aq 

(a) Slowly sol in H2O (^) 
Insol even in boilmg H2(> 

Na4TeO6+8H20 Very sol in H2O but 
with decomp rMyLus ) 

Strontium tellurates 
Resemble Ca salts 

Thdlous feUurate, Tl 2 Te 04 
" SI sol in H2O (Dennis, J Am Chem 
Soc 1898, 18 975 ) 


Thonum tellurate 

Ppt Insol m excess of thorium salts +Aq 

IJramum tellurate, U 2 (Te 40 ) 3 (?) 

Ppt Insol in H.,0 or U02(N03)2+Aq 

Yttaum tellurate 

Ppt Insol in II2O or Yt salts +Aq 

Zmc tellurate, ZnsleOo 
Insol in H2( ) 

Sol in IIN()<^ HCl, H2S()4 and acetic icid 
(Hutchins, J Am C^hcin Soc 1905,27 1181) 

Zircomiun tellurate 

Fpt (Her/elius ) 

Tellurium, Tc 

Insol in II iO or IICl+Aq SI sol in hot 
cone iliSOd, but sop nates out on cooling 
Sol in boihng ( one II2SO4 I as ily oxidised 
by HNOj or icpia rcgia bol in boihng very 
cone KOH-hAq, separating out again on 
cooling 

Not att icked by boiling cone HNOar+Aq, 
a-ccording to Hartung-Schwartzkoff (Ann 
M;n (4) 19 345) 

Sol An warm cone KCN+Aq 
Insol in liquid NH3 (Franklin, Arq Ch 
J 1898, 20 830 ) 


100 pts methvlene iodide dissolve 0 1 pt 
Te at 12° (Retgers, Z anorg 3 343 ) 

cem oleic acid dissolves 0 0014 g Te 
m 6 days (Gates, J phys Ch 1911, 16 
143 ) 

A colloidal solution of Te m H2O can be 
obtamed It exists m two mociifications, 
a brown and a blue-gray Both can be 
diluted with H2O or concentrated by boilmg 
without decomp They are, however, de- 
comp by electrolytes, especially NH4CI 
(Gutbier, Z anorg 1902, 32 53 ) 


Tellunum dibromide, TeBr2 

Decomp on air or by H2O (Rose, Poee 
21 443) ^ 

Cone tartaric acid dissolves partly with- 
out decomp (Brauner, M 1891, 12 34 ) 


Tellunum ietmbromide, TeBr4 
Sol in a little, but decomp by much H2O 
Completely sol m tartaric acid-fAq (1 1) 
(Brauner, M 1891, 12 34 ) 


Tellunum hydrogen [bromide, TeBr4, HBr+ 
6H2O 

Fumes in the air Deliquescent Stable 
m an atmos of HBr (Metzner, C R 1897, 
124 1951) 


Tellunum dzchlonde, TeCL 
Decomp on air, or by H2O or HCl-{-Aq 
(Rose, Pogg 21 443 ) 

Tellunum ^cimchjlonde, TeCL 
Extremely deliquescent Decomp by 
cold H2O, with separation of oxychloride and 
tellurous acid bol m hot H2O with decomp 
Sol in dll HCl+Aq without decomp ("Rose, 
Pogg 21 443 ) 

Insol in sulphur chloride and in CS2 
(Lenher, J Am Chem Soc 1902, 24 188 ) 

Tellunum hydrogen chlonde, TeCL, HC1+ 
5H2O 

Easily dccomp (Metzner, C R 1897, 

126 24 ) 

Tellunum chlonde with MCI 
See Chlorotellurate, M 

Tellunum tetrachloride ammoma, 
leCl4> 3NIT3 

Decomp bv H2O (Mct/ner, C R 1S97, 

124 H) 

leCL, 4NI13 Not deliquescent Decomp 
by H2O (E&pensc hied, J pr 80 480 ) 

Tellunum ie^rachlonde sulphur ^noxide, 
TeCL, SO3 

Ppt ((Prandtl, Z anorg 1909, 62 247 ) 
'leCl4,2b03 Detomp by moisture On 
heating at 12()°, it gives TcCLjSOs (Prandtl ) 
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TELLURroM FLUORIDE 


Tellttnum fe^rofluonde, TeF^ 

(Metzner, C R 1897, 125 25 ) 

+H2O (Hogbom, BuU Soc (2) 35 60 ) 

Telluntun Aerwsfluonde, TeFj 

Decomp by H2O slowly but completely 
(Pndeaux, Cbem Soc 1906, 39 322 ) 

Telluntun zircomtun fluonde, 

Bee Fluozircouate, tellunum 

Telluntun d^odlde, Tel* 

Insol in H2O (Rose, Pogg 21 443 ) 

Tellunum te^miodide, Teli 

Insol m coli decomp by hot H2O or 
alcohol Sol m HI, but only sol m MI+ Aq 
(Berzehus ) 

Data on solubihty of Tel4 m HI+I+Aq 
are given by Menke (2 anorg 1912, 77 283 J 

Tellunum hydrogen lodidO) Tel4, HI4- 
8H2O, and -H9H2O 

Dehquescent (Metzner, A ch 1898, (7) 
15 203) 

Tellunum nitnde, 

Two forms 

ble at ord temp 
stable at ord temp 
xxz Fischer, B 1910, 43 1472 ) 
i Not attadked by H2O or dil acetic 

Insol m hquid NH3 Decomp by KOHH- 
Aq (Metzner, A ch 1898, (7) 16 203 ) 

Tellunum mowonde, TeO 
SI sol m cold dll HCl or H2S04-f'Aq 
Easily oxidised by HNOs+Aq or aqua regia 
Decomp immediately by boiling cone HCl-f* 
Aq Slowly decomp by KOH-f Aq (Divers 
and Shunos^, Chem Soc 36 563 ) 

Tellunum dzoxide, TeO* 

Very si sol in H2O SI attacked by acids 
SI sol in NH4OH or alkali carbonates 4-Aq 
Easily sol m NaOH or KOH+Aq Not sol 
in less than 150,000 pts H2O Easily sol 
in warm dil HNOs+Aq Sol in warm 
H2S04+Aq (Klem and Morel, Bull Soc 
(2) 43 203 ) 

20% H2S04+Aq dissolves on warming 
about 0 7%, 30% H2S04+Aq, about 0 85%, 
50% H2S04+Aq, about 4 4% 

These solutions are supersat and TeO* 
separates from the more dil acids on stand- 
mg (Brauner, M 1891, 12 34 ) 

Mm Tellunte 

Tellunum d^02:lde hydrobromic acid, TeO*, 
3HBr 

(Ditte, C R 83 336 ) 


Tellunum d^oxlde hydrochlonc acid, TeO*, 
2HC1 

(Ditte, C R 83 336 ) 

TeO*, 3HC1 (Ditte ) 


Tellunum ^noxide, TeOa 
Insol m cold or hot H2O, cold HCl+Aq, or 
cold or hot HNOa+Aq Insol m moderately 
cone KOH+Aq, but, when the KOH+Aq 
IS very cone , is sol if boilmg 

Tellunum onde, 2Te02, TeOa 
Tellunum tellurate” 

(Metzner, A ch 1898, (7) 16 203 ) 

Tellunum oxybromide 

Insol m H2O (Ditte, A ch (5) 10 82 ) 

Tellunum oxybromide sulphur inoxide, 
TeOBr*, 2SO, 

Dehquescent (Prandtl, Z anorg 1909, 
62 247) 

Tellunum oxychlonde, TeOCl* 

Insol m H2O (Ditte ) 

Tellunum oxyfluonde, TeF4, Te02+2H20 
Sol m H2O contaimng HNO3 Decomp 
by H2O 

2TeF4, 3Te02+6H*0 Decomp by H2O 
(Metzner, C R 1897, 126 25 ) 

Tellunum sulphide, TeS 

Insol in CS*, very unstable (Snellmg, 
J Am Chem Soc 1912, 34 802 ) 

Tellunum disulphide, TeS* 

Insol in H2O or dil acids Sol in alkali 
hydrates or sulphides +Aq 
CS2 dissolves out S, so that the substance 
IS probably a mixture (Becker, A 180 257 ) 

Tellunum presulphide, TeSj 
Insol m H2O Sol in K2S+Aq 

Tellunum sulphoxide, TeSOs 
Decomp by H2O Sol m H2SO4 (Weber, 
J pr (2) 26 218 ) 

Is tellurium sulphite (Divers, Chem 
Soc 49 583) 

Tellurous acid, H 2 Te 03 
Appreciably sol in H2O and acids bol 
in alkali hydrates or carbonates +Aq 

Telluntes 

The neutral and acid tellurites of the alkali 
metals are sol in H2O Ba, Sr Ca, and 
Mg tellurites are si sol , and the other salts 
insol m H2O Most tellurites are sol in 
HCl+Aq 
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Altunmum telltinte 

Ppt Insol in A1 salts +Aq (Berzelius ) 

Ammomtim tellunte, (NHOHTeOa, H 2 TeOj+ 

3V2H2O 

Sol in H 2 O, from which it is precipitated 
by NH 4 C 14 -Aq or alcohol (Berzehus ) 

Bantun telltinte, BaTeOa 

SI sol in H 2 O when prepared in the moist 
way (Berzehus ) 

BaO, 4Te02 

Cadmium tellunte 

Ppt Sol inHNOsjandHCl-hAq (Oppen- 
beim ) 

Calcium telltuite, CaTeOs 

SI sol in cold, more sol in hot H 2 O 
(Berzehus ) 

CaO, 4Te02 

Chxomium tellunte 

Ppt Sol m excess of chromic salts +Aq 

Cobaltous tellunte 
Ppt 

Cupnc tellunte 

Insol in H 2 O (Berzelius ) 

Olucmum tellunte 
Insol in H 2 O 

Indium tellunte, In 2 (Te 03 , 2In(OH)3 
Ppt (Renz, Dissert 1902 ) 

ferrous teUunte 
Ppt 

feme telltmte 
Ppt 

Xead tellunte, PbTeOa 

Ppt Easily sol in acids (Berzehus ) 

Xfithium tellunte, Li2Te08 
Sol in H 2 O (Berzelius ) 

L 12 O, 2Te02 Decomp by cold H 2 O into 
Iji 2 Te 03 and LuO, 41e02 (B ) 

L 12 O, 4Te02 Sol in hot, much less in 
cold H 2 O (B ) 

Magnesitun tellunte, HgTeOa 

Precipitate Much more sol in H 2 O than 
the Ba, Sr, or Ca salt (Berzehus ) 

Manganous tellunte 
Ppt 

Mercurous tellunte 
Ppt 


Mercunc tellunte 
Ppt 

Nickel tellunte 
Ppt 

Potassium teUunte, K2Te08 
Not dehquescent Slowly sol m cold, 
more qmckly m boilmg H 2 O (Berzehus) 
K 2 O, 2 Te 02 Completely sol in boilmg 
H 2 O, from which K 20 , 4TeO 2 crystallises (B } 
K20, 4Te024-4H20 Decomp bvcoldH 20 
into K 2 O, Te 02 , and K 2 O, 2 Te 02 ) which 
dissolve, and H 2 Te 08 , which is msol (B ) 

Potassium ^iratellunte, K 2 O, 6Te02+2H20 
Not decomp by, but si sol m H 2 O (Klem 
and Morel, C R 100 1140 ) 

Silver tellunte, Ag2Te08 
Ppt Sol m NH 40 H+Aq (Berzelius) 
The freshly ^td salt is msol m H 2 O, sol 
m HNOs, H 2 SO 4 , acetic and tartaric acid, 
decomp by HCl (Lenher, J Am Chem 
Soc 1913, 36 727 ) 

AgHTeOa Insol m H 2 O Sol m HNOs 
+Aq (Rose, Pogg 18 60 ) 

Sodium tellunte, Na2Te08 
Slowly sol in cold, more quickly in hot 
H 2 O Precipitated from aqueous solution 
by alcohol (Berzelius ) 

Na20, 2Te02 Decomp by H 2 O as K salt 
(B) 

Na20, 4Te02+5B[20 As above (B ) 

Strontium tellunte, SrTeOs 
Resembles Ba salt 

SrH 2 Te 40 io Very si sol in H 2 O, more 
easilv in HNOs+Aq 

Thorium tellunte 

Precipitate Insol in H 2 O or Th salts +Aq 
Stannous tellunte 

Pptd in presence of 60,000 pts H 2 O 
(Fischer ) 

XTramum tellunte, U 2 (Te 08)8 
Ppt Insol in U salts 4- Aq 

Yttnum tellunte 
Precipitate 

Zme tellunte, ZnTeOs 
Ppt 

Zircomtun tellunte 
Ppt 

Terbium, Tb 

Metal has not been isolated 
Has been decomp into two or more ele- 
ments by Kruss (Z anorg 4 27) 
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Terbium chlonde, TbCl 3 + 6 H 20 
Sol in H 2 O, very hydroscopic, sol in al- 
cohol (Urbanij C R 1908, 146 128 ) 

Terbium hydroxide 

Sol m dilute acids Decomposes NH 4 
salts +Aq 

Terbium oxide, T2O8 
Sol in dll acids, even after ignition 

Terbium peroxide, Tb407 
Sol in HNO 3 and in hot HCl (Urbain, 
C R 1907, 146 127 ) 

Tetramme chromium compounds 

See — 

Bromotetramme chromium compounds 
Chlorotetramme chromium compotmds 
lodotetramme chromium compounds 

Tetramme cobaltic compounds, 

Co(NHs)4X^ 

See — 

Bromotetramme cobaltic compounds 
Carbonatotetramme cobaltic compounds 
Chlorotetramme cobaltic compounds 
Croceocobaltic compoimds 
Fuscocobalhc compounds 
Plavocobaltic compoimds 
lodotetramme cobaltic compounds 
Nitratotetramme cobaltic compounds 
Praseocobaltic compoimds 
Boseotetramme cobaltic compounds ^ 
Sulphatotetramme cobaltic compounds 
See also under octamine cobaltic salts for 
many tetramme salts as yet unclassified 

Tetramme cobaltic mtnte with MNO2, 
C02(NH3)4(N02)6, 2 MNO 2 
See Diamme cobaltic mtnte 

Tetrathiomc acid, H2S4O6 
Known only in aqueous solution 
Dll solution can be boiled without decomp 
Cone solution decomp by boiling 
Addition of H 2 SO 4 or HCl makes solution 
more stable (Pordos and G<51is, C R 16 
920) 

Tetrathionates 

Tetrathionates are all easily sol in H 2 O, 
but insol in alcohol 

Banum tetrathuonate, BaS 406 + 2 H 20 
Very sol in H 2 O, but precipitated by addi- 
tion of alcohol 

Cadnuum tetrathionate 

Deliquescent Solution in H 2 O gradually 
decomposes (Kessler, Pogg 74 249 ) 


Csesium tetrathionate, CS2S4O6 
(J Meyer, B 1907, 40 1361 ) 

Cuprous tetrathionate, CU2S4O6 
Decomp by H 2 O ^Chancel and Diacon, 
C R 1863, 66 711 ) 

Cupnc tetrathionate, CUS4O6 
Sol in H 2 O 

Decomp by long boilmg (Curtius and 
Henkel, J pr 1888, (2) 37 148 ) 

Lead tetrathionate, PbS406+2H20 
, Sol m H 2 O 

Manganous hydrogen tetrathionate, 

MnH2(S406)2 

Dehquescent Very sol m H 2 O and al- 
cohol (Curtius and Henkel, J pr (2) 37 
148) 

Nickel tetrathionate ammonia, N1S4O6, 6NH3 
Ppt Decomp by H2O Insol in alcohol 
(Ephraim, B 1913, 46 3109 ) 

Potassium tetrathionate, K2S4O6 
Soluble m H 2 O Insol in alcohol 
Difficultly sol in H 2 O (Kessler, Pogg 
1847, 74 254 ) 

Rubidium tetrathionate, Rb2S406 
Not hydroscopic (J Meyer, B 1907, 40 
1356) 

Sodium tetrathionate, Na2S406 
Sol in H 2 O Precipitated therefrom by 
a great excess of alcohol (Kessler, J pr 96 
13) 

+ 2 H 2 O (Berthelot, A ch (b) 17 450) 

Strontium tetrathionate, SrS406+6H20 
Sol in H 2 O (Kessler, Pogg 74 255 ) 

More sol in H 2 O than Ba salt 

Zme tetrathionate 

Sol in H 2 O (J ordos and G(^lis ) 

Zme hydrogen tetrathionate, ZnH2(S406)2 
Extremely sol m H^O and alcohol (Cur- 
tius and Henkel, J pr (2) 37 147 ) 

Zme tetrathionate ammoma, ZnS4()f, 3NH3 
Ppt (Ephraim, B 1915, 48 641 ) 

Thalhc acid 

Potassium tballate 

Known only in aqueous solution (Car- 
stanjen, J pr 101 55 ) 

Does not exist (I epsius, Chem Ztg 1890, 
1327) 
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Titallium, T1 I 

ISTot attacked by pure H 2 O Easily sol m 
drl H2SO4 or HKOs+Aq Difficultly sol 
in HCl+Aq Absolute alcohol dissolves 
considerable quantity in a short time, also 
methyl alcohol, and acetic ether (Botteer ) 
ISTot easily attacked by HF+Aq (Kuhl- 
mann ) 

Insol m hquid NHs (Franklin, Am Ch 
J 1898, 20 830 ) 

V 2 ccm ol^Q^acid dissolves 0 0424 g T1 in 
6 days (Gates, J phys Chem 1911, 16 143 ) 

Thallium arsemde, TlAs 

Decomp by H 2 SO 4 (Carstanjen ) 

Thallous azoimide, TIN3 
SI, sol m H 2 O 

0 1712 pt IS sol m 100 pts H 2 O at 0°, 
0 1965 pt IS sol m 100 pts H 2 O at 5®, 

0 3 pt IS sol m 100 pts H 2 O at 16® 

Insol m abs alcohol and ether 

(Curtius, J pr 1898, (2) 68 284 ) 
Thallothallic azoimide, TllsTs, TUST# 

Explosive Decomp by hot H 2 O and bv 
acids (Dennis, J Am Chem Soc 1896, 18 
973 ) 

Thallous bromide, TlBr 

Nearly msol in cold, si sol in boiling 
H 2 O (Willm, Bull Soc (2) 2 89 ) 

1 1 H 2 O dissolves 0 00869 g mol TlBr at 
68 5® (Noyes, Z phvs Ch 6 248) 

SI sol m H 2 O 0 48 X 10-^ g is dissolved m 
a liter of sat solution at 20° (Bottger, Z 
phys Ch 1903,46 603 ) 

1 1 H 2 O dissolves 420 mg TlBr at 18® 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

238 mg TlBr are contained mil sat 
solution at 0 13®, 289 mg at 9 37°, 423 mg 
at 18®, 579 mg at 25 68° (Kohlrausch, Z 
phys Ch 1908, 64 168 ) 


Solubility of llBr m 11 (N 03 )+Aq at 68 5® 


g mols per 1 

1 g mola per 1 

TINO^ 

TlBr 

riNOa 

TlBr 

0 

0 00869 

0 

2 469 

0 0163 ' 

0 00410 

4 336 

1 164 

0 0294 

0 002S9 

7 820 

0 821 

0 0955 

0 00148 

25 400 

0 420 


(Noyes, Z phys Ch 1890, 6 248 ) 


alcohol and ether (Meyer, Z anorg 1900, 
24 353 ) 

’ + 4 H 2 O Very sol in H 2 O (Thomas, 

C B 1902, 134 546 ) 

Thallothallic bromide, TlBr, TlBrs 
Decomp by H 2 O (Meyer, Z anorg 1900, 
24 354) 

3TlBr, TlBra Decomp by HoO into TlBr 
and TlBrs 

Thalhc hydrogen bromide, TlBrs, HBr 
Very soL m H 2 O (Thomas, C B 1902, 
134 546) 

Thalhc bromide ammonia, TlBrs, 3NHs 
Decomp by H 2 O 
Thallium bromocblonde, TlCJBr 
Decomp by H 2 O (Thomas, C B 19bl, 
132 1489) 

llClBr2H-4H20 Ppt 
TlCl 2 Br+ 4 H 20 Ppt Decomp by H 2 O 
(Thomas, C B 1902, 134 546 ) 

TlsCl 2 Br 4 D^comp by H 2 O, H2SO4 or 
HNOs (Thomas, C B 1900, 131 894, 
C E 1901, 132 1489 ) 

TbClsBrs Sol m H 2 O (Thomas, C B 
1901, 132 82 ) 

TlClBra, 3T1C1 Cryst from H 2 O con- 
taining HNOs (Cushmann, Am Ch J 
1900, 24 222 ) 

TICI 3 , 3TlBr Sol in H 2 O without decomp 
(Cushmann ) 

TlBrs, 3T1C1 Decomp by H 2 O (Cush- 
mann ) 

TlBrs, TlCl Sol m H 2 O with decomp 
(Cushmann ) 

TlCls, 2TlBr, llCl Sol m H 2 O (Meyer, 
Z anorg 1900, 24 355-360 ) 

TlBrs, 2T1C1, TlBr Ppt Decomp by 
H 2 O (Meyer; 

(TlCls, TlCl), 2(TlBr3, TlBr) Ppt 
(Meyer ) 

2 (TlCl 3 , TlCl), (TlBrs, TlBr) Ppt De- 
comp by hot H 2 O (Meyer ) 

Thallium bromofluonde, TlFBr 2 
Decomp in moist air 

Sol in abs alcohol (Gewecke, A 1909, 
366 233 ) 

ThaUium bromofluonde ammoma, 

TlFBr^, 4 NH 3 
Decomp by moisture 
Difficultly sol in abs alcohol (Gewecke, 
A 1909,366 234) 


Insol m acetone (Naumann, B 1904, 37 
4329), pyridine (Naumann,B 1904,37 4610), 
acetone (Eidmann, C C 1899, II 1014) 

ThaUic bromide, TlBrs 

Deliquescent Easily sol in H 2 O and 
alcohbl (Willm ) 

Insol m methyl acetate (Naumann, B 
1909,42 3790) 

+H 2 O Very unstable Sol in H 2 O, 


lallous chloride, TlCl 

Solubility in pts H 2 O at t®, according to 
=Hebberlmg, C = Crookes, L = Lamy 


0 ® 

504 

H 


15° 
283 4 
C 


100 ® 

about 50 
L 


16® 

377 

H 

100 ® 
52 5 
C 


16 5® 

359 pts H 2 O, 
H 

100 ® 

63 pts H 2 O 
H 
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THALLOUS CHLORIDE 


1 1 H 2 O dissolves 0 0161 g mol TlCl at 
25® (Noyes, Z phys Ch 6 249 ) 

3 26X10 2 grams are dissolved m 1 liter 
of sat solution at 20® (Bottger, Z phys 
Ch 1903,46 603) 

1 1 H 2 O at 25® dissolves 0 01606 g mol 
TlCl (Geffcken, Z phys Ch 1904, 49 296 ) 

Solubihty m H 2 O at t® 

100 cc sat solution contam at 
t® 0® 10® 20® 30® 40® 50® 

g TlCl 0 17 0 24 0 34 0 46 0 60 0 80 

t® 60® 70 80® 90® 99 3® 

g TlCl 1 02 1 29 1 60 1 97 2 41 

(Berkeley, Trans Roy Soo 1904, 203, A, 
208) 

1 1 H 2 O dissolves 3 040 TlCl at 18® 
(Kohlrausch, Z phys Ch 1904, 60 356 ) 

2 27 g are dissolved m 1 1 of sat solution 
at 954®, 305 g at 177®, 3 97 g at 25 76® 
(Kohlrausch, Z phys Ch 1908, 64 168 ) 

0 01629 mol is sol mil H 2 O at 25® 
(Bill, J Am Chem Soc 1910, 32 1385 ) 

0 01607 g eqmv is sol in 1 1 H 2 O at 25® 
(Bray and Winnmghoff, J Am Chem Soc 
1911, 33 1665 ) 

Much less sol m H 2 O containmg HCl or 
HNOa 


Solubility m HCl+Aq at 25® 1 1 dissolves 

g mol TlCl 


g HCl 
added 

TlCl 

g HCl 
added 

TlCl 


0 01610 

0 1468 

0 00316 


0 00836 

1 000 

0 00200 

>560 

0 00565 




(Noyes, Z phys Ch 6 249 ) 


Solubihty m HCl+Aq at 25® 


ConcentratLon of HCl 
eqiuvalents Tpex liter 

Solubihty of TlCl 
equivalents per hter 

0 

0 01612 

0 025 

0 00869 

0 05 

0 00585 

0 10 

0 00384 

0 20 

0 00254 


(Noyes, Z phys Ch 1892, 9 614 ) 


Solubihty in HNOa+Aq at 25® 


Nonnahty 

HNOs 

Sp gr of the 
solution 

g TlCl dis 
solved per 1 

0 000 


3 952 

0 4977 


5 937 

1 0046 

1 0359 

6 883 

2 0452 


8 143 

4 017 

1 1362 

9 926 


(Hill and Simmons, Z phys Ch 1909, 67 
605) 


Nearly insol in NHiOH+Aq 
More sol in K 2 C 03 +Aq than m H 2 O 
3 86 g TlCl are sol mil H 2 O at 25® 21 84 g 
TlCl are sol m 1 1 5 N-KaC 03 +Aq at 25® 
(Spencer and Le Pla, C C 1908, II 198 ) 


Solubihty in KNOs+Aq at 25® 


Concentration of KNOs 
milliequivalents per 1 

Solubihty of TlCl 
milhequivalents per 1 

10 

16 07 

20 

17 16 

50 

18 26 

100 

19 61 

300 

23 13 

1000 

30 72 


(Bray and Winnmghoff, J Am Chem Soc 
1911, 33 1670) 


Solubihty m K 2 S 04 +Aq at 25° 


Concentration of KSOt 
milhequivalents per 1 

Solubihty of TlCl 
milhequivalents per 1 

10 

16 07 

20 

17 79 

50 

19 42 

100 

21 37 

300 

26 00 

1000 

34 16 


(Bray and Winnmghoff, J Am Chem Soc 
1911, 33 1670) 


Solubility in Tl 2 S 04 +Aq at 25° 


Concentration of TliSOi 
milhequivalents per 1 

Solubility of TlCl 
milhequivalents per 1 

10 

16 07 

20 

10 34 

50 

6 77 

100 

4 68 


(Bray and Wmmnghoff, J Am Chem Soc 
1911, 33 1670) 


Solubility of TlCl in salts +Aq at 25® 


Salt 

Concentration of 

riCl dissolved 

salt g equiv per 1 

g e<iuiv ptr 1 

NH4CI 

0 025 

0 00872 


0 05 

0 00593 


0 2 

0 00271 

CaCl 2 

0 025 

0 00899 


0 05 

0 00624 


0 10 

0 00417 


0 20 

0 00284 
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Solubility of TlCl in salts +Aq at 25® — 
Continued 


Salt 

Concentration of 

TlCl dissolved 

salt g eqmv per 1 

g equiv per 1 

CdCl2 




0 05 








CuCL 

0 025 

0 00905 


0 05 

0 00614 


0 10 

0 00422 


0 20 

0 00291 

MgCla 

0 025 

0 00904 

0 05 

0 00618 


0 10 

0 00413 


0 20 

0 00275 

MnCla 

0 025 

0 00898 


0 05 

0 00617 


0 10 

0 00412 


0 20 

0 00286 

KCl 

0 025 

0 00872 


0 05 

0 00593 


0 1 

0 00399 


0 2 

0 00265 

NaCl 

0 025 

0 00869 


0 05 

0 00592 


0 10 

0 00395 


0 20 

0 00271 

ZnCl2 

0 025 

0 00899 


1 0 05 

0 00627 


0 10 

0 00412 


0 20 

0 00281 

TICIO3 

0 025 

0 00897 

TINO3 

0 025 

0 00883 


0 05 

0 00626 


0 10 

0 00423 


Solubility of HCl m HCsHsOg+Aq at 25® 
(g equiv perl) 


Acid 

TlCl 

0 000 

0 01629 

0 5134 


1 013 

0 01495 

2 016 

0 0132 

4 180 

0 0099 

8 130 

0 0054 

11 49 

0 0026 

14 31 

0 0012 

16 01 

0 0005 


(Hill, J Am Chem Soc 1910, 32 1189 ) 


Insol m p 3 rri(iine (Naumanm B 1904, 37 
4610), acetone (Naumann, B 1904, 37 
4329 ) 

Thallic chlonde, TlCls 

Anhydrous 

Easily sol m H 2 O and m most ord sol- 
vents 

In contact with moist air, it rapidly be- 
comes hydrated (Thomas, C R 1902, 135 
1053 ) 

Difficultly sol m methyl acetate (Nau- 
mann, B 1909,42 3790) 

Very sol m acetone (Renz, B 1902, 35 
1110 ) 

Difficultly sol m acetone (Naumann, B 
1904,37 4328) 

-I-II 2 O Deliquescent, and very easily sol 
m H 2 O (Werther ) 

Dehquescent, and very easily sol in H 2 O 
(Werther ) 

+ 4 H 2 O 86 2 pts are sol in 100 pts H 2 O 

at 17° Sp gr of sat aq solution at 17° = 
1 86 (Thomas, C R 1902 135 1052 ) 

Very hydroscopic (Meyer, Z anorg 
1900, 24 336 ) 

Very sol in alcohol and ether (Meyer, Z 
anorg 1900, 24 338 ) 

+7 Deliquescent (Werther ) 


(Noyes, Z phys Cli 1892, 9 609 ) 


Solubility of nCl in salts +Aq at 25° 


Salt 

Mols 1 ICl aol in 1 liter of 

0 5-N 
solution 

N 

solution 

2-N 

solution 

3-'N 

solution 

4-N 

solution 

TH 4 NO 3 

0 02587 

0 03121 

0 03966 



:no3 

0 02500 

0 01077 

0 03904 



TaNOs 

0 02504 

0 01054 

0 03851 

0 04544 

0 05128 

iNOs 

0 02542 

0 03015 

0 037S5 

0 04438 


CIO 3 

0 02370 





raClOs 

0 02320 

0 02687 

0 03060 

0 03303 

0 03850 


(Geffcken, Z phys Ch 1904, 49 295 ) 


Insol in alcohol Easily sol in hot 
rgCl 2 +Aq (Carstanjen) 


Thallothallic chlonde, 3T1C1, TICI 3 

1 pt dissolves in pts H 2 O at t°, according 
to C = Crookes , H = Hebberling , L = Lamy 
16° 17° 100° 100° 

380 1 346 52 9 20-25 pts H 2 O 

C H C L 

SI decomp by dissolvmg (Lamy ) 


Thalhc hydrogen chlonde, 
3H2O 


TICL, HCl-l- 


Very hygroscopic 

Decomp by H 2 O (Meyer, Z anorg 1900, 
24 337) 


Thallium tungsten chlonde, TI 8 W 2 CI 9 
Nearly msol in H 2 O 

Sol in a hot mixture of equal pts H 2 O and 
cone HCl 
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THALLIC ZINC CHLORIDE 


SI sol in cone HCl 

Nearly insol in most orgamc solvents 
(Olsson, B 1913, 46 575 ) 

Thallic zinc cblonde, 2 TICI 3 , ZnCl2+6H20 
Can be cryst from H2O (Geweeke, A 
1909, 366 224 ) 

ThalUc chlonde ammonia, TICL, 3NHs 
Decomp byH20 Sol mHCl+Aq (WiUm ) 

Thalhtun cliloroduonde, TIFCI 2 
Very hydroscopic 
Decomp by moist air 
Easily sol m abs alcohol (Geweeke, A 
1909, 366 230 ) 

+3H2O Not hydroscopic 
Decomp by H2O, alcohol and ether 
(Geweeke ) 

ThaJlnim chlorofluonde ammonia, TIFCI 2 , 
4NHa 

Decomp by H2O 

Difficultly sol m abs alcohol and m ether 


_onde, 

231) 

le, TIF 

_ - ^ pts H2O at 15°, and m much 
ot H2O DiSicultly sol m alcohol 
mer, W A B 62 2 644 ) 

>^H20 Dehquescent (WiUm ) 

ThaUic fluonde, TJFa 

Insol m H2O and cold HCl +Aq (WiUm ) 
Cannot be obtamed in pure state (Ge- 
weeke, A 1909, 366 218 ) 

Thallous hydrogen fluonde, TIF, HF 
Sol in 1 pt H2O (Buchner ) 

Thallous tungstyl fluonde, 

See Fluoxytungstate, thallous 

Thallous vanadium fluonde 
See Fluovanadate, thallous 

Thallous vanadyl fluonde 
See Fluoxyvanadate, thallous 

Thallous hydronde, TlOH 
Sol m H2O and alcohol 


Solubikty of TlOH in H2O at t° 


t° 

g equiv 

IlOH perl 

Sp gr 15®/4“ 

0 

1 151 

1 231 

18 5 

1 554 

1 317 

19 5 

1 582 

1 322 

29 

1 803 

1 342 

23 1 

1 861 

1 377 

33 1 i 

1 967 

1 400 

36 

2 075 

1 417 

40 

2 240 

1 446 

44 5 

2 442 


54 1 

2 940 


59 4 1 

3 281 


64 6 

3 601 


78 5 

4 673 


90 0 1 

5 705 


99 2 

6 708 



(Bahr, Z anorg 1911, 71 87 ) 


The solubihty of TI2O in H2O at these 
temperatures is the same as that of TlOH 
-fH20 (WiUm, Bull Soc (2) 6 354 ) 

Thallic hydroxide, TLOs, H20=T10(0H) 
Insol m H2O Sol m dil acids and am- 
momum salts +Aq Insol in caustic alkah 
solutions 

T1(0H)8 Easily sol m dil HCl or F2SO4 
+Aq (Carnegie, C N 60 113 ) 

Thallous iodide, Til 

Very si sol m H2O 

1 pt TII IS sol in pts H2O at t° C- ac- 
cording to Crookes, H = according to Hebber- 
Img, L=according to Lamy, W = according 
to Werther 

35° 15°, 16° 16-17° 19 4° 

20,000 4450 16,000 11,676 14,654 pts H2O, 
W C L H W 

20° 23 4° 45° 100° 100° 

11,954 10,482 5407 842 804 pts H2O 
W W W C H 

Sol m 17,000 pts H2O at 20° (Long, Z 
anal 30 342 ) 

Sat solution at 20 15° contiins f)5() ing 
or 1 92X10 4 g mol III per 1 (l^ottgcr, / 
phys Ch 1903,46 601) 

1 1 H2O dissolves 56 mg ill at 18° 
(Kohlrausch, Z phys Ch 1904, 60 I5t) ) 

36 2 mg are dissolved in 1 1 of sat solution 
at 9 90°, 56 mg at 18 1°, 84 7 mg at 26° 
(Kohlrausch, Z phys Ch 1908, 64 168 ) 
Solubility in H/) at 25° = 1 76X10'^ mol 
per litre (Spencer, Z phys Ch 1912, 80 
708 ) 

Not decomp bydil H2SO4, HCl, or alkalies 
+Aq Decomp by hot dil HNOs+Aq, and 
cold cone HNO3 Sol m aqua regia 
Also less sol in acetic acid than in H2O 
(Carstanjen ) 


THALLIUM TELLURIDE 
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Insol in NH40H+Aq (Werther ) Not 
bioUy insol m NH40H+Aq, and solubility 
increased by presence of (NH4)2S04 or 
H4CI (Baubigny, C R 113 544 ) 

Sol in 13,000 pts NH40H+Aq (SH or 
l^% NH3) Sol in 17,000 pts NH40H+Aq 
}4% NHs) (Long ) 

Insol in dll KI+Aq (1% KI) (Bau- 

^uch more insol m KI+Aq than m H2O, 
pt dissolves in 75,000 pts dil KI+Aq 
jamy ) 

Nearly insol in Na2S203+Aq, and abso- 
tely insol therem m presence of Pb salts 
ATerner C N 63 51 ) 

Sol in 56,336 pts 85% alcohol at 13° 
V'erther ) Sol in 18,934 pts 98% alcohol 
19° (Hebberhng ) 

AVLen TII is shaken with alcohol of 78°B 
vol H2O+3 vols 98% alcohol) at 22°, and 
t stand with TII for 24 hours, and then 
raporated to vol , there is shown no ppt 
y N‘H4SH+Aq (Baubigny ) 

Sol in 260,000 pts 90% alcohol, and 
r,000 pts 50% alcohol at 20° (Long ) 
Insol in methylene iodide (Retgers, Z 
lorg 3 343 ) 

Insol m acetone (Naumann, B 1904, 37 
529, Eidmann, C C , 1899, II 1014 ) 

Insol m pyridme (Naumann, B 1904, 
r 4601) 


hiallic iodide, TIL 
Sol m alcohol 

Decomp slowly m the air (Wells, Z 
lorg 1894, 6 313 ) 

Sol m ether 


Ixallothallic iodide, TLL^STII, TII3 
Sol m H2O (Jorgensen, J pr (2) 6 82 ) 


hLallmm mtnde 

Very unstable (Franz Fischer, B 1901, 
3 1470 ) 


Brown modification 

Easily sol m dil mineral acids on warm- 
mg, with shght reduction to thallous salt 
More sol m cone acid (Rabe ) 

Thallitun dioxide, TIO2 

Insol m H2O (Piccim, Gazz ch it 17 
450) 

Thallic oxide ammonia, TI2O3, ONHs 
Decomp by much H2O Insol m alcohol 
(Carstanjen ) 

Thallic oxyfluonde, TlOF 
Insol m H2O Slowly decomp by boilmg 
withHsO 

Sol m mmeral acids Almost msol m HF 
(Geweeke, A 1909, 366 226 ) 

Thallium phosphide (?) 

Ppt (Crookes ) 

Thallous selemde, TLSe 
Insol m H2O Scarcely attacked by cold 
dll H2S04+Aq, but dissolves when heated 
(Carstan]en ) 

Thallothallic selemde 
Not attacked by cold cone or boilmg dil 
H2S04+Aq Cone H2SO4 decomposes (Car- 
stanjen ) 

Thallous sulphide, TI2S 
Insol mHgO, (NH4)2S+Aq, NHiOH+Aq, 
KCN+Aq, and in alkali carbonates, and 
hydrates +Aq DiflScultly sol m a solution 
of oxahe acid or acetic acid (Crookes ) 
Easily sol m HNOs, and H2S04+Aq Diffi- 
cultly sol in HCl+Aq (Willm ) 

SI sol m H2O 

0 21X10^ g IS dissolved m 1 1 sat solu- 
tion at 20° (Bottger, Z phys Ch 1903, 46 
603) 

Insol m acetone (Naumann, B 1904, 37 
4329) 


liallous oxide, TbO 
Deliquescent Sol m H2O 
/See Thallous hydroxide 

liallic oxide, TLO3 

Insol m II2O Not attacked by cold 
E2SO4 Sol in hot H2SO4 Sol in cold HCl 
h-Aq 

Insol in alkalies +Aq (Werther, J pr 

1 385) 

flack modification 

Less sol in dil acids than the brown 
aodification Solution is accompamed by 
slight reduction to thallous salt 
More sol in 10% HCl than m 10% H2SO4 
r HNO3 

More sol m cone than m dil acids (Rabe, 
t anorg 1906, 48 431 ) 


Thalhc sulphide, TI2S3 

Insol in H2O Insol in cold, sol in warm 
dll H2S04+Aq without separation of S 
Sol in other dilute acids with separation of S 
(Carstanjen ) 

Thallium pentosulphide, TLSs 
Ppt (Hofmann, B 1903, 36 3092 ) 

Thallothalhc sulphide, 5TbS, 3TI2S3 

Very slowly decomp by cold dil H2SO4+ 

W, TI2S3 (Carstanjen ) 

TI2S, 2TI2S3 Decomp by dil acids 
(Schneider, J pr (2) 10 55 ) 

Thallium tellunde, TLTe 
(Fabre, C R 106 673 ) 
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THIOAISTTIMONIC ACID 


Thio- 

For compounds with prefix tibio-, see also 
xinder stilplio- 

Thioantimomc acid 
See Sulphantunomc acid 

Thioarsenic acid 
See Stilpharsemc acid 

Thiomolybdic acid 
See Sulphomolybdic acid. 

Thionamic acid, NH8S02=NH2S0(0H) 
Very deliquescent, and sol in HaO 
H 2 O solution decomp gradually (Eose, 
Pogg 33 275, 42 425 ) 

Ammomtun thionamate, NH2SO(ONH4) 
Deliquescent Sol in H 2 O, easily decomp 
when m solution (Rose ) 

Very sol m alcobol mtn decomp SI sol 
m dry ether (Divers and Ogawa, C C 1900, 
I 1259) 

Dzthionic acid 
See Ditbionic acid 

'Jld, 


acid 


X &/M.UflXJLLUJXAV/ aClU 

See Pentathiomc acid 

Thionyl bromide, SOBra 
Unstable 

Decomp by H 2 O (Besson, C R 1896, 
122 322) 

Thionyl bromochlonde, SOClBr 
Decomp slowly m the cold, rapidly at 115® 
Deccmp by H 2 O (Besson C R 1896, 
122 321 ) 

Thionyl chloride, SOCI 2 
Sol m CHCla, and CeHc (Oddo, Gazz ch 
It 1899, 29 (2) 318 ) 

Thionyl fiiuonde, SOF 2 
Decomp by H 2 O 

Sol m AsCls, CeEL ether and oil of turpen- 
tme (Moissan, C R 1900, 130 1439 ) 

Thiophosphamic acid, H 2 PNH 2 O 2 S (?) 

Known only m its salts (Gladstone and 
Holmes, Chem Soc (2) 3 1 ) 


Cadmium thiophosphamate, CdPJSTHaOai 
Sol m dll acids^ and NH 40 H+Aq 
and H) 

I^ead ^,PbPNH 202 S 

Ppt Sol m dll HNOs+Aq (Gladst 
and Holmes, Chem Soc (2) 3 1 ) 

Thiophosphodzamic acid, H 2 PN 2 H 4 OS 
Known only m solution, which soon 
composes (G and H ) 

Cadmium thlophosphod^amate, 
Cd(PN2H40S)2 

Insol m H 2 O, sol m dil acids, and NH 4 ( 
H-Aq (G and H ) 

Cupnc , Cu(PN 2 H 40 S )2 

Insol m H 2 O, (hi HCl, or NH 40 H-fiS 
Sol mKCN+Aq (Gladstone and Holm 
Chem Soc ( 2 ) 3 1 ) 

Lead Pb(PN 2 H 40 S )2 

Insol m H 2 O Sol m dil HNOs+Aq 

Nickel , Ni(PN 2 H 40 S )2 

Sol m dll acids, and NH 40 H+Aq (Gla 
stone and Holmes, Chem Soc ( 2 ) 3 1 ) 

Zmc Zn(PN 2 H 40 S )2 

Ppt Sol in dll acids, and NH 40 H+A( 
(Gladstone and Holmes ) 

Thiophosphonitnle, PSN 
Not decomp bycoldH 20 Slowly decomf 
by boilmg H 2 O Easily decomp by boilm, 
dll HCl (Stock, B 1906, 39 1974 ) 

Thiophosphonc acid, HaPSOs^PSCOHjs 
Known only in its salts 

Ammomum magnesium thiophosphate, 
NH4MgPS03-h9H20 
SI sol m cold H 2 O (Kul)ierschky, J pr 
(2) 31 100 ) 

Banum , Ba 3 (PS 03)2 

Insol in H 2 O (Wurtz, A ch (3) 20 473 ) 

Cobalt 

Insol m H 2 O, but partially decomp when 
boiled therewith (Wurt/ ) 

Cupnc 

Insol mH 20 , very easily decomp (Wurtz) 
Feme — ^ — 

Insol m H 2 O (Wurtz ) 

Magnesium , Mg 3 (PSO 3 ) 2 -{- 20 H 2 O 

SI sol m cold H 2 O (Kubierschky, J pr 
(2)31 99) 
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Nickel thiophosphate 

Insol in H 2 O, but decomp when boiled 
therewith (Wurtz ) 

Potassiimi — KaPSOg 

Very sol m H 2 O Known only m aqueous 
solution (Wurtz ) 

Sodium i Na 8 PS 03 + 12 H 20 

Kasily sol m boihng H 2 O Cryst out on 
coolmg (Wurtz, A ch (3) 20 472 ) 

Insol m alcohol 

Strontium 

Insol mH 20 (Wurtz) 

Dzthiometaphosphonc acid 

Ammomum d^thlome^aphosphate, 

NH4PS2O 

Decomp by II 2 O (Stock, B 1906, 39 
1990 ) 

Monotbioorlhophosphonc acid 

Jkfonoammomum monothioorihophosphate, 

O P(SNH4)(0H)2 
Sol in H 2 O 

Insol in alcohol (Stock, B 1906, 39 1990 

TVzammomum monothioori/iophosphate, 
SNH4 PO ( 0 NH 4)2 
(Stock ) 

Dzihioort/iophosphonc acid 

Ammonium dithiophospbate, (NH 4 ) 8 PS 202 + 
2 H 2 O 

SI efflorescent Sol m H 2 O (Kubier- 
3 chky, J pr ( 2 ) 31 93 ) 

Ammomum magnesium , NH 4 MgPS 202 

H- 6 H 20 

SI sol m cold, H 2 O (Kubierschky ) 

Sarium , Ba 3 (Pb 202 ) 2 + 8 H 20 

Precipitate (Kubierschky, J pr (2) 31 
LOS ) 

-f-18H20 As the Inthw compound 
Ephraim, B 1910, 43 287 ) 

Ualcium 

Very easily decomposed (Kubierschky ) 

sodium , Na-,I’b 202 -f IIH 2 O 

Veiy sol m H 2 O (Kubierschky, J pr 
2 ) 31 93) 

rrzthioorthophosphonc acid 

Vxomomum /nthioori/iophosphate, 
(NH 4 ) 3 PS 80 +H 20 
(Stock, B 1906, 39 1985 ) 


Banum inthioor^^ophosphate, Ba 3 (PS 30 ) 2 -f- 
2 OH 2 O 

Decomp by H 2 O and dil acids 
Sol m cone HNOs with oxidation of 
the sulphur to H 2 SO 4 (Ephraim, B 1910, 
43 286) 

Magnesium , Mg8(PS8O)2+20H2O 

Decomp byH 20 anddil acids (Ephraim 

Thiophosphorous acid 

Ammomum thiophosphite (?), (NH 4 ) 4 P 2 S 20 * 
4’3H20 

Sol m H 2 O (Lemome, C R 98 45) 
+ 6 H 2 O 

Sodium thiophosphite (?), Na 4 P 2 S 203 4 - 5 H 20 
-PaOa, 2Na2S-f5H20 
Sol m H 2 O (Lemome. C R 98 45 ) 
jN*a6P2S204--|-4H20 =!P2U3, 3N*a20, 2H2S"h 
2 H 2 O Sol m H 2 O (Lemome, Z c ) 


Thiophosphoryl Znamide, PS(N‘H2)3 



ikfeZathiophosphoryl bromide, PS 2 Br 
Decomp by H 2 O Insol in ether (Mich- 
aehs, A 164 9 ) 

Or'Aothiophosphoryl bromide, PSBrs 
Slowly decomp by cold, rapidly by hot H 2 O 
but volatile with only partial decomp with 
steam Easily sol m ether, CS 2 , PCI3, PBri 
Decomp by cold alcohol Forms hydrate 
PSBra+HaO (Michaehs, A 164 9 ) 

F^/rothiophosphoryl bromide, P 2 S 8 Br 4 
Decomp by H 2 O and alcohol Sol m CSi 
and ether (Michaehs ) 

Thiophosphoryl phosphorus bromide, 

PSBra, PBra 

Decomp by H 2 O into PSBrs (Michaehs ) 

Thiophosphoryl dibromochlonde, PSClBra 
Decomp by H 2 O and aUcahes 
Fumes in the air (Besson, C R 1896, 
122 1059) 

Thiophosphoryl bromodzchloride, PSCLBr 
Decomp by H 2 O and alkahes Reacts 
violently with HISTOs (Besson, C R 1896, 
120 1058) 

Thiophosphoryl chlonde, PSCI 3 
Very slowly decomp by H 2 O, and may 
be distilled with steam without much decomp 
Decomp by alcohol Miscible with CS 2 
(BaudrimonL J pr 87 301 ) 

Sol m CCI4 and CeHe (Oddo, Gazz ch 
It 1899, 29 (2) 318 ) 
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ThiopLasplioryl peniachlonde, PS 2 CI 6 (^) 
Decomp by H 2 O Sol m alkalies with 
residue of S Attacked violently by HNOs, 
alcohol, ethe^ oil of turpentme Miscible 
with CS 2 (Gladstone, Chem Soc 3 5) 

Thioi^osphoryl fluonde, PSFs 
Slowly sol in H 2 O with decomp SI sol 
m ether 

Insol in H 2 SO 4 , CS^ or benzene (Thorpe 
and Rodger, Chem Soc 66 306 ) 

More sol m KOH or NaOH+Aq than in 
H2O 

Thiophosphoryl iodide, P 2 SI 2 
Very sol m CS 2 Unstable when heated i 
Fumes in the air (Besson, C R 1896, 122 
1201 ) 

Thiosulplitiric {formerly Hyposulphur- 
ous) acid, H2SaOs 

Known only m aqueous solution, which is 
extremely linjstable, and decomposes very 
quickly after its formation The time before 
decomposition i^ exactly proportional to the 
ratio of the weight of H 2 O to the weight of 
H 2 S 2 O 8 presen^i e , if one solution contains 
twice as much H 2 O for a given amt of H 2 S 2 O 8 
as a second solution, the first solution will 
decompose m twice the length of time The 
length of time is about 20 secs at 10®, and 
2 secs at 50® for cone solutions, to 120 secs 
at 10® and 12 secs at 50® for very dilute solu- 
tions (See Landolt (B 16 2958) for further 
figures, also Winkelmann (B 18 406) 

Thiosulphates 

The thiosulphates of the alkahes and of 
Ca and Sr are easily sol m H 2 O, Ba and Sr 
salts are si sol and the other salts insol The 
salts of the metals dissolve in alkah thiosul- 
phates + Aq AU are msol m alcohol 

Double Salts of Thiosulphuric acid It is 
impossible to determine whether substances 
of this class are true chem individuals Manv 
described by Svensson and others are doubt 
less isomorphic mixtures, whose comp de- 
pends on the temp and cone of the solution 
m which pptd (Rosenheim, Z anorg 1900 


Ammonium cadmium thiosulphate, 

3(NH4)2S203, CdSsOa+SHaO 
Can be recryst from warm H2O (Fock 
and Kluss, B 23 1758 ) 

-f-H20 (F and K ) 

(NH4)2S203, CdSgOa (F and K ) 

Ammonium cuprous thiosulphate, 

(NH4)2S203, CU2S2O3+2H2O 
Less sol in H2O than 2(NH4)2Ss03, 
CU2S2O3+IHH2O (Rosenheim and Stem- 
hauser Z anorg 1900, 26 91 ) 

2(NH4)2S208, CuaSaOs+l^^HaO Very 
sol in H2O Insol m alcohol (Rosenheim 
and Stemhauser ) 

Ammomum cuprous thiosulphate cuprous 
iodide, 7 (NH 4 ) 2 S 208 , CU2S2O8, 8(5ul-h 
4H2O 

Insol in H2O (Brun, C R 1892, 114 668 ) 
Could not be obtained (Rosenheim and 
Stemhauser, Z anorg 1900, 26 107 ) 

Ammomum cuprous sodium thiosulphate 
ammonia, 3CU2S2OS, 4Na2S203, 
(NH4)2S208, 6NH8 

Ppt When drv is fairly stable in the air 
Partially decomp by H2O 
Sol in dll H2SO4 or acetic acid (Shinn, 
J Am Chem Soc 1904, 26 948 ) 

Ammomum lead thiosulphate, 2 (]SrH 4 ) 2 S 20 s, 
PbS203 -f-3H20 

Easily and completely sol m cold H2O, but 
deposits PbS203 by standing or wirmmg 
(Rammelsberg, Pogg 66 312 ) 

Ammomum magnesium thiosulphate, 

rNH4)2Mg(S203)2+6H20 
Very deliquescent, and sol in 1L() (Kess- 
ler, Pogg 74 283 ) 

Not deliquescent (lock iiid Kluss B 
23 540 ) 

Ammomum mercunc thiosulphate, 

4(NH4)2S208, HgS203+21l20 
Sol in EliO, from winch it is picdpititcd 
by alcohol I \trc.incly c isily clc < oinp (Run 
inelsberg, Pogg 66 US ) 


Ammomum thiosulphate, (NH 4 ) 2 S 203 
Very deliquescent Very sol in H 2 O 
Not deliquescent (Fock and Kluss, B 
1889,22 3099 ) 

Crystallises with V 3 H 2 O (Rammelsberg 
Pogg 66 298 ) Anhydrous (Arppe, A 96 
113 ) 

Insol in alcohol (Arppe ) 

acetone (Eidmann, C C 1899, 

Difiicultlv sol m acetone (Naumann. B 
1904, 37 4328 ) 


Ammomum potassium thiosulphate, 

NH4KS2O3 

Sol in II 2 O (hock ind Kluss, B 23 530) 

Ammomum silver thiosulphate, 2 (^ 14 ) 28203 , 
Ag 2 S 203 -1-3:H20 

Fasily sol in H2O Somewhat sol in alco- 
hol (Herschel, Ldinb Phil J 1 iPS ) 
(NH4)28203, Ag 2 S/) 3 +rH 20 Nearly in- 
sol in H2O, sol in NH40H+Aq, from which 
it IS repptd by an acid (Herschel ) 
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Anunomtun zmc thiostilphate, 

(NH4)2S208, ZnSaOs+HjiO 
Very sol m HjO (Rosenheim and David- 
sohn, Z anorg 1904, 41 238 ) 


Ammomtim thiosiilphate ammomum cuprous 
bromide, CuBr, NH^r, 4 (NH 4 ) 2 S 208 
Sol in H 2 O (Rosenheim, Z anorg 1900, 
26 107) 

The double salts of ammonium thiosul- 
phate with silver and copper haloids are true 
chemical compounds and may be recryst 
from H 2 O without decomp (Ros^iheim, Z 
anorg 1900, 26 100 ) 

Ammomum thiosulphate ammomum silver 
bromide, AgBr, NH 4 Br, 4 (NH 4)28205 
Sol in H 2 O (Rosenheim ) 

Ammomum thiosulphate ammomum cuprous 
chloride, CuCl, NH4CI, 4 (NH 4 ) 2 S 208 
Sol m H 2 O and m NH 40 H- 1 -Aq (Rosen- 
heim ) 

Ammomum thiosulphate ammomum silver 
chloride, AgCl, NH4CI, 4 (^ 4)28203 
Sol in cold H 2 O and NH 40 H- 1 -Aq 
Decomp by boiling with H 2 O and by dil 
acids (Rosenheim ) 

Ammomum thiosulphate ammomum cuprous 
cyamde 

Composition not constant (Rosenheim ) 

Ammomum thiosulphate ammomum silver 
cyamde 

Composition not constant (Rosenheim ) 

Ammomum thiosulphate ammomum cuprous 
iodide, Cul, NH 4 I, 4 (NH 4)28203 
Sol in H 2 O (Itosenheirn ) 

Ammomum thiosulphate ammomum cuprous 
iodide, 4(NH4)2S208, NH 4 I, Cul 
Very sol in H 2 O Decomp by boiling 
(Brun, C K 1S92, 114 f)()8 ) 

Ammomum thiosulphate ammomum silver 
iodide, Agl, NH 4 I, 4(NH4)2S208 
Sol in H 2 O (Rosenheim ) 

Ammomum thiosulphate ammomum cuprous 
sulphocyamde, CuSCN, NH4SCN, 
4(NH4)2S203 

Sol in H 2 O (Rosenheim ) 

Ammomum thiosulphate ammomum silver 
sulphocyamde, AgSCN, NH4SCN, 
4(NH4)2S208 

Sol in H 2 O (Rosenheim ) 


Ammomum thiosulphate cuprous iodide, 
2C5:+H20 

Insol in H 2 O (Brun, C R 1892, 114 
668 ) 

Could not be obtamed (Rosenheim and 
Stemhauser ) 

Banum thiosulphate, BaS208+H20 
81 sol m H 2 O (Rose, Pogg 21 437 ) 
Insol m alcohol 

1 pt cannot be dissolved m 2000 pts H 2 O 
Sol in dll HCl+Aq without decomposition 
(Herschel, 1819 ) 

Pptd from BaS 203 +Aq by dil alcohol 
(Sobrero and Selmi, A ch (3) 28 211 ) 

Insol m acetone (Naumann, B 1904, 37 
4329) 

Banum bismuth thiosulphate, Ba8[Bi(S20j) Jj 
Sol in H 2 O with decomp (Hauser, Z 
anorg 1903, 36 9 ) 

Banuin cadmium thiosulphate, 2BaS20i, 
CdS208-f8H20 

SI sol m H 2 O (Fock and Kliiss, B 23 
1761) 

3BaS208, CdSaOs+SHaO SI sol m H 2 O 

Banum cuprous thiosulphate 
Easily sol in hot, difficultly sol m cold 
H 2 O (Cohen, Chem Soc 61 38 ) 

2BaS208, CU 2 S 2 O 8 + 7 H 2 O Nearly msol 
in H 2 O (Vortmann, M 9 165 ) 

Banum gold thiosulphate 

SI sol m H 2 O Insol m alcohol (Fordos 
and G 4 I 1 S ) 

Banum lead thiosulphate 

Difficultly sol in H 2 O (Rammelsberg, 
Pogg 66 313 ) 

Barium thiosulphate chlonde, BaS20s, 
BaCl2~f"2H20 

Sol m H 2 O (Fock and Kluss, B 23 3001 ) 

Bismuth caesium thiosulphate, Cs3Bi(S208)8 
bol inHaO 

Insol in alcohol (Hauser, Z anorg 1903, 
36 8 ) 

Bismuth potassium thiosulphate, K8Bi(S208)8 
+MH 2 O 

Solubility in H 2 O 

100 cc of the sit solution contain 3 5 g 
at 2°, 7 0 g at 1H° At 18° the solution 
decomposes 

More sol in ]S]a 2 S 203 +Aq than in pure 
H 2 O 

Insol in alcohol (Hauser, Z anorg 1903, 
36 5 ) 

-hH20 Sol in H 2 O Insol in alcohol 
(Carnot, C R 83 390 ) 
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Bismuth rubidium thiosulphate, 

(S2O8) 8 *4" /^^H.20 

Sol in H2O 

Insol in acid alcohol (Hauser, Z anorg 
1903,36 7) 

+JB[20 Sol m H2O (Hauser, Z anorg 
1903, 36 8 ) 

Bismuth sodium thiosulphate, 

Very sol m H2O, and also in alcohol 
(Carnot, C R 83 338 ) 

Na8Bi(S208)8 Decomp by H2O Easily 
sol in 50% alcohol (Hauser, Z anorg 1903, 
36 3 ) 

Cadmium thiosulphate, CdS 208 + 2 H 20 
Sol mH20 Insol in alcohol (Vortmann 
and Padberg, B 22 2638 ) 

Cadmium potassium thiosulphate, 3 CdS 208 , 
5IC2S2O8 

Cannot be recryst without decomp * (Fock 
and Kltiss, B 23 1753 ) 

CdS208, 3K2S2O8+2H2O Can be crystal- 
lised from H2O without decomp (F and K ) 

Cadmium sodium thiosulphate, CdS 208 ; 
3Na2S203+16Ha0 

Not dehquescent Sol m H2O (Jochum, 
C C 1886 , 642 ) 

-I-9H2O (Vortmann and Padberg, B 22 
2639) 

-h3H20 Dehquescent (Fock and Kluss, 
B 23 1157) 

2CdS20s, Na2S203+7H20 (V and P ) 
3CdS208, NaaSaOs+OHaO (V and P ) 

Cadmium strontium thiosulphate, CdS 20 s, 
3SrS2O8"f-10H2O 
(Fock and Kluss, B 23 1763 ) 

Csesium thiosulphate, CS2S2O8 
Easily sol m H2O (Chabrid, C R 1901, 
133 297) 

4-2H20 Very hydroscopic (J Meyer, 
B 1907,40 1360) 

Csesium cuprous thiosulphate, CS2S2O8, 
CU2S2OS+2H2O 

Easily sol m H2O with decomp (J 
Meyer, B 1907, 40 1361 ) 

Caesium lead thiosulphate, CS2S2OS, PbS 208 
"|-2H20 

Not hydroscopic 

2CS2S2O3, PbS203+3H20 Hydroscopic 
(J Meyer ) 

Cmsium magnesium thiosulphate, CS2S2OS, 
MgSjO.+eHsO 
Easily sol m H2O (Meyer ) 


Caesium silver thiosulphate, 2CS2S2O8, 
Ag2S203 -f"3H20 
Not hydroscopic 

Decomp by hot H2O (J Meyer ) 

Calcium thiosulphate, CaS 208 + 6 H 20 
Sol in 1 pt H2O at 3° 

Aqueous solution saturated at 10° has sp 
gr 1 300 Solution with sp gr 1 11437 at 
15 5° contains 0 2081 of its weight in CaS203 
Decomp on heatmg Insol in alcohol 
(sp gr 0 8234) (Herschel, A ch 14 355 ) 
100 g sat solution contams 29 4 g CaS20s 
at 9°, and 34 7 g CaS208 at 25° (Kremann 
and Kodemund, M 1914, 36 1065 ) 


Solubility of CaS203+Na2S08 m H2O 


t® 

NaaSaOa 

CaS^Os 

Solid phase 

9 

0 

29 4 

CaSjOjj 6 H 3 O 


11 04 

22 64 


25 21 

15 84 

“ +Na2S30s, SHsO 


31 01 

7 70 

Na 2 S 203 , 5 H 2 O 

25 

0 

34 7 

CaS 208 , 6 H 2 O 


9 24 

29 69 

it 


15 67 

21 41 

(t 


18 34 

25 18 

tt 


28 24 

21 14 

tt 


30 19 

20 33 

“ -bNaaSaOs, 5 H 2 O 


31 24 

18 43 

Na2S208, 5 H 2 O 


35 04 

11 61 

(t 


(Kremann and Rodemund, M 1914, 36 1065 ) 


Calcium lead thiosulphate, 2CaS208, PbS203 
4-4H20 

Decomp by H 2 O (Rammelsberg ) 

Calcium potassium thiosulphate, CaS208. 
3K2S2O8+5H2O 

So] in H 2 O (Fock and Kluss, B 24 3016 ) 

Calcium silver thiosulphate, 2CaS203, Ag2S203 
-f-a;H20 

Easily sol in H 2 O, less sol in ikohol 
CabaOa, ~ ^ SI sol in 11,0, 

abundantly m i\ii 40 H-|-Aq (Jlcisditl, 

1819 ) 

Calcium sodium thiosulphate nitrate, 

CaNa 3 (S 203 ) 2 N 03 + 1 IH 2 O 
(Kremann and Rothemund, M 1914, 36 
1065) 

Cobaltous thiosulphate, C0S2O34-6H2O 
Sol in H 2 O (Rammelsberg ) 

Cobaltous sodium thiosulphate, 2C0S2O3, 
5Na2S208+25H20 

Efflorescent Sol in H 2 O (Jochum ) 
Could not be obtained by Vortmann and 
Padberg 
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C0S2O3, SNaaSaOs+lSHaO Sol m H2O 
(Vortmann and Padberg, B 22 2641 ) 

Cuprous thiosulphate, CuaO, 3S2O2+2H2O ~ 

CU2H4(S208)2 


SI sol inH20 Abundantly sol mNa2S208 
+ Aq, NH4C1 + Aq, NH4OH + Aq, or 
(NH4)2C03+Aq Sol in HCl or HNOs+Aq 
(v Hauer, A B 13 443 ) 


Cuprous hydrazine thiosulphate, 

CU 2 S 2 O 8 , (N2H4)2H2S208-|*-3^H20 
Insol m H2O, sol in NH40H-|-Aq and in 
dll acids (Ferratim, C C 1912, 1 1281 ) 

Cupnc lead thiosulphate, Pb(CuS203)2 

+3H2O (?) 

Very sol in H2O and quickly deconap 
(Girard, C C 1904, I 253 ) 

Cuprous mercurous thiosulphate, 5CU2S2O8, 
SHgaSjOa 

Insol or si sol in cold, decomp by boilmg 
H2O HNOa+Aq dissolves out Cu (Ram- 
melsberg, Pogg 66 319 ) 

Cuprous potassium thiosulphate, CU2S2O8, 

IC2S2O8 +2H2O 

SI sol m H2O, decomp on heating with 
pptn of CuS Easily sol in K2S208+Aq 
CHammelsberg, Pogg 66 321 ) 

CU2S2O3, 21^2^20 3 Very sol m cold H2O, 
nsol in K2S203+Aq (Cohen, Chem Soc 
>1 39 ) 

-}-SH20 Scarcely sol m cold, sol with si 
iecomp m hot H^O Sol in HCl-|-Aq with 
evolution of SO 2 

CU2S2O3, 3K2S2O3+3H2O More sol m 
F>20 than Cu2b203, K2S2O3-I-2H0O Solution 
s not decomp by boiling Sol m excess of 
N"H40H-f-Aq (Rammelsberg ) 


IJuprous rubidium thiosulphate, Rb2S203, 
CU2S2O8+2H2O 

Ppt (J Meyer, B 1907,40 1357 ) 
2Rb2S203, CU2S2O3+2H2O Ppt (J 

Vleyer ) 

SilhjhjOi, Cu 2S2()3+2H2() Ppt (J 

Vleyer ) 

I^uprous silver sodium thiosulphate am- 
monia, CU2S2O3, 2Ag2S208, 5Na2S208, 
6NH3 

Ppt Becomes dark when exposed to light 
Decomp by H O Sol in NH40H+Aq 
fehinn, J Arn Chem Soc 1904, 26 949 ) 

I^tiprous sodium thiosulphate, 2CU2S2O8, 
7N a2S203 4-21120 

Ppt from aqueous solution by alcohol 
Jochum, C C 1886 642) 

4-I2H2O Sol in very dil HCl4“Aq 
Jochum ) 


CU2S2O3, 3Na2S203 4"2H20 Sol in H2O, 
msol m alcohol (Rammelsberg ) 

4-6H2O (Jochum ) 

3CU2S2O8, 2Na2S203 4-8H20 Decomp by 
H2C (V ortmann ) 

4-5H2O (Lenz, A 40 99 ) Formula ac- 
cording to Jochum is — 

5CU2S2O8, 4Na2S203 4-8H20 Insol in H2O 
or alcohol Sol m HCl4-Aq vnthout evolu- 
tion of SO2, also m dll H2SO4 or HN03 4“Aq 
Sol in NH40H4*Aq (Jochum ) 

4-6H2O As above (Jochum ) 

CU2S2O3, Na2S203-f-Il20 Insol in H2O, 
sol in Na2S208 4-Aq (Russell, Ch 25 tg 9 
233 ) 

4-2H2O Insol m H2O and alcohol 
Decomp by dil acids (Rosenheim and 
Steinhausen Z anorg 1900, 26 84 ) 

4-23^H20 Sol m H2O Pptd by alcohol 
(Bhadurn Z anorg 1898, 17 1 ) 

4-3H2O Decomp by H2O (Vortmann, 
M 1888, 9 168 ) 

3CU2S2O8, 2Na2S203 (Gerard, C C 1904, 
I 253 ) 

+5H2O Sol m 352 pts H2O (Russell, 
Ch Z 1885, 9 223 ) 

100 cc 5% Na2S208 4-Aq dissolve 12 28 g 

7 5% « “ 17 46 g 

« «10% 22 54g 

(Russell, Ch Z 1885, 9 223 ) 


4CU2S2O3, 3]Sra2S203 4“6H20 Insol inH20 
and alcohol 

Decomp by dil acids (Rosenheim and 
Stemhauser, 7 anorg 1900, 26 84 ) 

4-9H2O Sol in H2O Pptd by alcohol 
(Bhaduri, Z anorg 1898, 17 1 ) 

7CU2S2OS, 5Na2S203 4-16H20 Decomp 
by H2O and by alcohol (Bhaduri, Z anorg 
1898,17 1 ) 

It 18 impossible to determine whether any 
of these compds are complex or double salts 
A.S a class they are not easily sol and decomp 
in solution They may therefore be mixtures 
whose comp depended upon the temp and 
cone of the solution in which they were pptd 
(Rosenheim, Z anorg 1900, 26 81 ) 


Cuprocupnc sodium thiosulphate anunoma, 
CU2S2O8, CUS2O8, 2 Na 2 S 203 , 4NH3 
Insol in, but decomp bv hot H2O Sol 
in HC2H302 4-Aq Sol in NH40H4-Aq 01 
Na2S203 4-Aq (Schutte, C P 42 12b7 ) 


Cuprous sodium thiosulphate cuprous chlor- 
ide, CU2S2O8, 2Na2S20s, 2CuCl 
(Rosenheim and Stemhauser, Z anorg 
1900, 26 86 ) 

Cupnc sodium thiosulphate cupnc sulphide, 
CU 2 S 2 O 3 , Na2S203, CuS4“4H20 
SI sol m H2O, easily sol in Na2b20i-1-Aq, 
and NH40H4'Aq, insol m alcohol (Lenz, 
A 40 99 ) 

CU2S2O3, Na2^203, 2CuS Sol in IliO or 
dll HC14-Aq (Kessel, B 11 1585 ) 
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Cuprous sodium thiosulphate sodium chlor- 
ide^ 3 CU 2 S 2 O 8 , 2!Nra2S20s, 4NaCl"l~8H20 
Sol in Na 2 S 203 H-Aq (Siewert, Zeit ges 
JSTaturwiss 26 486 ) 

Ppt (Bhaduri, Z anorg 1898, 17 3 ) 

Cupnc thiosulphate ammonia, CuS 20 s, 

4 NH 3 

100 pts H 2 O dissolve 21 79 pts at 25° 
(Pudschies, Dissert) 

Cuprocupnc thiosulphate ammomum chlor- 
ide, GU 2 O, CuO, 3 S 2 O 2 , 2 NH 4 CI 
Sol in HNOs+Aq with separation of S 
(v Hauer, W A B 13 447 ) 

Glucmum thiosulphate, GIS 2 OS+IIH 2 O 
(Faktor, C C 1901 , II 878 ) 


Lead sodium thiosulphate, PbS20j, 2Ha2S208 
SI sol mH20 Very easily sol inNaC2H302 
and Na 2 S 2034 -Aq (Lenz, A 40 98 ) 

Insol m alcohol 

2 PbS 203 , 5Na2S2O3+60H2O Easily de- 
comp (Jochum, C C 1886 642 ) 

PbS203, 3 NaoS 203 + 12 H 20 Decomp m 
boilmg aqueous solution (Vortmann and 
Padberg, B 22 2637 ) 

Lead strontium thiosulphate 

Sol in H 2 O Precipitated as a syrup by 
alcohol (Rammelsberg ) 

Lithium thiosulphate, L 12 S 2 O 8 + 3 H 2 O 
Very deliquescent, and sol m H 2 O and 
absolute alcohol (rock and Kluss, B 22 
3099) 


Gold (aurous) hydrogen thiosulphate, 
AU2S2O3, 3H2S2OS 

Known only m solution (Fordos and G4hs, 
A ch (3) 13 394 ) 

Gold (aurous) sodium thiosulphate, AU 2 S 2 O 8 , 
3Na2S20s4~4H20 

Sol m H 2 O, solution decomp on heatmg 
Insol m absolute, si sol in dil alcohol 
(Fordos and G^lis ) 

AU2S2O3, 6Na2S2O3+10H2O Very sol 

« TT i, X boiling (Jochum, C 


sulphate, FeS 208 + 5 H 20 
^ VfXJk ^ ery sol in H 2 O or alcohol 

, Pogg 63 241 ) 


Lithium silver thiosulphate, L 12 S 2 O 3 , Ag 2 S 20 s 
+H 2 O 
Hygroscopic 

Decomp by boilmg H 2 O and by acids 
(Meyer and Eggelmg, B 1907, 40 1355 ) 

Magnesium thiosulphate, MgS 208 + 6 H 20 
Very easily sol in H 2 O Precipitated from 
cone solution by alcohol (Rammelsberg, 
Pogg 66 303 ) 


Magnesium potassium thiosulphate, 

. MgK2(S208)2"f'6H20 
Deliquescent, and sol m H 2 O Less sol 
thanK 2 S 203 (Rammelsberg, Pogg 66 304) 
Not deliquescent (Fock and Kluss, B 
23 539) 


JJ.VJL 1 (.ferrous) sodium thiosulphate, FeS 208 , 
3N a2S2Q8~{~8H20 

Very sol m H 2 O, and easily decomp 
(Vortmann and Padberg, B 22 2641 ) 

Lead thiosulphate, PbS208 
1^ Sol in 3266 pts H 2 O Sol in alkali thio- 
sulphates +Aq (Rammelsberg, Pogg 66 
308) 

Lead hthium thiosulphate, PbS 203 , L 12 S 2 O 8 
Very hydroscopic 

Decomp by H 2 O with separation of PbS 
(J Meyer, B 1907, 40 1355 ) 

Lead potassium thiosulphate, PbS208, 

3 K 2 S 2 O 8 + 2 H 2 O 

Sol in H 2 O with partial separation of 
PbS 203 Sol in K2S20d-hAq (Rammels- 
berg, Pogg 66 310 ) 

Lead rubidium thiosulphate, 2Rb2S208, 
PbS208+2H20 
Difficultly sol in cold H 2 O 
Decomp by H 2 O (J Meyer, B 1907, 
40 1358) 


Magnesium rubidium thiosulphate, MgS 208 , 

Rb2S208 “I-6H2O 

Easily sol m H 2 O (Meyer B 1907, 40 
1358 ) 

Manganous thiosulphate, MnS 203 

Sol m H 2 O, from which it is pptd by 
alcohol (Rammelsberg, Pogg 66 305 ) 
H- 5 H 20 Decomp very easily (Vort 
mann and Padberg^ B 322 26)11 ) 

Manganous sodium thiosulphate, MnS 20 s, 
2N a 2 S 203 “h I 6 H 2 O 

Sol in H 2 O Insol or but si sol in alcohol 
(Jochum, C C 1886 642 ) 

Mercunc potassium thiosulphate, 3 HgS 203 , 
5 K 2 S 2 O 3 

Sol in 10 pts H 2 O at 15°, and Yz pt at 
100° Aqueous solution decomp on stand 
mg or heating 

Insol in alcohlol (Kirchhoff, Sc her J 
2 30 ) 

HgS 203 3 K 2 S 203 H- 3 H 20 (Fock and 
Kluss, B 24 1353 ) 

H^ 203 , 5 K 2 S 2 O 3 +H 2 O (F and K ) 
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19 'ickel thiosuli^te, N1S2O8+6H2O 

Permanent Sol in H2O (Rammelsberg, 
Pogg 66 306 ) 

Kickel soditxm thiosulphate, 2N1S2O8, 
6Na2S208+25H20 

Efflorescent Sol in H2O (Jochum ) 

Nickel thiosulrfiate ammonia, N1S2O8, 4NHs 
+ 6 H 2 O 

Decomp on air Sol m NH40H+Aq 
(Rammelsberg. Pogg 66 306 ) 

N1S2O3, 5NH8-i-H20 (Ephraim, B 1913 , 
46 3108 ) 

N1S2OS, 6NH3+3H2O (Vortmann and 
Padberg, B 22 2641 ) 

Platmous sodium thiosulphate 
Bte Platothiosulphate, sodium 

Potassium thiosulphate, K2S20a+V8, 1 , 

iVaHaO, and 2H2O 

Very deliquescent Very sol in H2O with 
absorption of heat Solution is stable on the 
air Insol m alcohol 


100 pts H2O dissolve pts K2S2O8 at t° 


t° 

Pts 

K2S2O3 

Solid phase 

0 

96 1 

K2S2O3 2H2O 

17 

150 5 

3K2S2O3 5H2O 

20 

155 4 

{( 

25 

165 0 

C ( 

30 

175 7 

<( 

35 

202 4 

3IC2S2O3 5H20-f~K 2S2O3 H2O 

40 

204 7 

K2S2O3 H2O 

45 

208 7 

( 

50 

215 2 

(( 

55 

227 7 

li 

60 

238 3 

C ( 

56 1 

234 5 

K2S203 H20-S3K2&2O3 H20 

65 

245 8 

31^28203 H20 

70 

255 2 

a 

75 

268 0 

n 

78 3 

292 0 

3K2S2O3 ir20+l<2S203 

80 

293 1 

K 2S 2O { 

85 

298 5 

Cl 

90 

312 0 

Cl 


(Inohiko Jo, Mem Coll S< Kioto, 1911, 3 
212 ) 


Sol in dll HCiHaO^+Aq without decomp 
(Mathieu-Plcssy, C R 101 59 ) 

Insol 111 ethyl k ( t itc (C is isec i C R 

30 821 ) 

Potassium silver thiosulphate, 2K2S2O8, 
Ag2S203 

Sol m H2O (Cohen ) 

K2S2O3, Ag2S2()3 bl sol in H2C (Her- 
schel ) 

3IV2S2O3, Ag2S203+2H20 Rather si sol 
in H2O (Rosenheim and Steinhauser, Z 
anorg 1900 , 26 76 ) 

SI sol in H2O (Rosenheim ) 


Potassium silver thiosulphate ammoma, 
EAgS 203 , 2 NH 8 

Very si sol m H2O Easily sol in hot 
NH40H+Aq (Schwicker, B 22 1735 ) 

5K2S2O8, 3Ag2S203, NHs Difficultly sol 
m H2O with decomp 

Sol m hot NH40H+Aq with partial de- 
comp (J Meyer, B 1907,40 1359 ) 

Potassium sodium thiosulphate 

(а) KNaS203+2H20 Very sol m H2O 
100 pts H2O dissolve 213 7 pts salt at 15 ° 
(Schwicker, B 22 1733 ) 

( б ) NaKS203“l-2H20 100 pts H2O dis- 

solve 205 3 pts salt at 15 ° (Schwicker ) 

Potassimn strontium thiosulphate, K2S2O8, 
SrSaOg+SHgO 

Sol m H2O (Fock and Kluss, B 24 3017 ) 

Potassium 2anc thiosulphate, K2S2O8, 

ZnS20 3 -f-H 20 

Very sol m H2O (Rosenheim and David- 
sohn, Z anorg 1904 , 41 238 ) 

Potassium thiosulphate sodium chloride, 
K2S2O8, NaCl 

Sol in H2O (Pape, Pogg 139 238 ) 

Rubidium thiosulphate, Rb2S2034-2H20 
Very hydroscopic, easily sol in H2O (J 
Meyer, B 1907 , 40 1356 ) 

Rubidium silver thiosulphate, 2 Rb 2 S 208 , 
Ag2S203+2H20 

Ppt Not hydioscopic Difficultly sol m 
cold H2O Decomp by warm H2O (J 
Mever ) 

Rubidium silver thiosulphate ammoma, 
Rb2S203, Ag2S203, NHs 
Ppt (J Meyer ) 

3Rb2S203, 4Ag2S203, NH3 Ppt Decomp 
in the air () Meyer ) 

Samanum thiosulphate 

(Clove ) 

Scandium thiosulphate, basic, Sc(0H)S203 
Ppt (R J Meyer, Z anorg 1914 , 86 
282 ) 

Silver thiosulphate, Ag2S203 

SI bol in HiO Sol in NH4OH or alkali 
thiobulphatcs+Aq (Hcrschel, Pdmb Phil 
J 1 26 ) 

Silver sodium thiosulphate, Ag2S208, 

Na 2 S 203 +H 20 

SI sol in H2O Easily sol in NH4OH4- 
Aq, also in NaiSiOs+Aq to form 

Ag2S203, 2Na2b203+2H20 K isily sol in 
H2O or NH40H-1-Aq, somweh it sol m al- 
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cohol, especially if warm or dilute (Lenz, 
A 40 94) 

AgaSaOs, 6Na2S203+21H20 Sol in HgO 
(Jochum, C C 1886 642 ) 

Sliver sodium thiosulphate acetyhde acety- 
lene, 2Na2S208, 7 Ag 2 S 208 , 18Ag2C2, 

32C2H2 

Decomp by H2O Sol in NBr40H+Aq 
Insol in alkalies (Bhaduri. Z anorg 1913, 
79 356) 

7Na2S208j 5Ag2S203, 86Ag2C2, I 3 C 2 H 2 
(Bhaduri ) 

Silver sodium thiosulphate ammonia, 

]SraAgS20s, NHs 

Very unstable (Schwicker, B 22 1736 ) 

Silver strontium thiosulphate, Ag2S203, 
SrS20s 

Nearly insol m H2O Very si sol m 
SrS203+Aq, easily sol m NH40H4-Aq 
(Herschel ) 

Sodium thiosulphate, Na 2 S 208 and +11 2 
and 5H2O 

100 pts H 2 O dissolve 

At 16°, 65 pts Na2S208 

*'20°, 69 " 

“25°, 75 “ “ 

ft Qn® QO <( 


114 “ “ 

(Mulder ) 

100 pts HaO dissolve at 0°, 47 6 pts 
NaaSaOs, at 20°, 69 5 pts , at 40*^, 104 pts , 
at 60°, 192 3 pts (Kremers, Pogg 99 50) 

100 pts H2O dissolve 171 pts cryst 
( = 108 9 pts anhydrous )salt at 19 5° to form 
a solution of 1 3875 sp gr (Schiff, A 113 
350) 

By supersaturation 100 pts H2O may dis- 
solve 217 4 pts Na2S203 at 0° (Kremers ) 


Solubility in H2O 



% Na2S203 

Solid phase 

0 

34 43 

N a2S203 -I-5H2O 

10 

37 89 

tt 

20 

41 17 

{( 

30 

45 86 


40 

50 65 

tt 

45 

54 49 

tt 

50 

62 92 

]SIaS203+2H20 

60 

67 39 

tt 

72 

70 39 

ft 

80 5 

71 33 

tt 

90 5 

71 76 

tt 

100 

72 68 

tt 


(Taylor, Proc Edinburgh Soc 1898, 22 49 ) 


Solubihty of anhydrous NaaSaOs in H2O at t° 



g Na S2O3 per 100 g 

t 

Solution 

HO 

1 

40 

67 40 

206 70 

45 

67 60 

208 60 

50 

67 76 

210 20 

55 

68 15 

214 00 

60 

68 48 

217 30 

65 

68 80 

220 50 

70 1 

69 05 

223 10 

76 

69 35 

226 30 

80 1 

69 80 

231 80 


(Young and Burke, J Am Chem Soc 1906, 
^ 28 327) 


The solubility of the hydrates of NaaSaOt 
are exceedmgly complicated There are five 
groups of hydrates, (I) primary, (11) second- 
ary, (III) tertiary, (IV) quaternary, and (V), 
qumtary, and transitions occur between mem- 
bers of the same and different groups 
Na2S208+5H20(I) is the commercial thio- 
sulphate The relations and solubility of the 
various hydrates is shown in the following 
table 


Solubihty of Na2S203 m H2O at t° 


I Primary hydrates 


t® 

z 

Na2S203 per 
100 g 

Solid phase 

Solution 

H.0 

0 

33 

40 

50 

15 

Na&Oa, 5HjO(I) 

5 

35 

33 

64 

64 

tt 

10 

37 

37 

69 

69 

tt 

15 

39 

11 

64 

22 

tt 

20 

41 

20 

70 

07 

tt 

25 

43 

15 

75 

90 

tt 

30 

45 

19 

82 

45 

tt 

35 

47 

71 

91 

24 

cc 

40 

50 

83 

105 

37 

tt 

45 

55 

33 

123 

87 

It 

48 17 





** +NaS On, 2rrO(I) 

0 

52 

73 

111 

60 

NaaSaOa, 2H2()(I) 

5 

53 

45 

114 

90 

it 

10 

53 

94 

117 

10 

It 

20 

55 

15 

122 

68 

It 

25 

56 

03 

]27 

43 

it 

30 

57 

13 

133 

27 

tt 

40 

59 

38 

146 

20 

tt 

45 

60 

73 

154 

70 

tt 

50 

62 

28 

165 

11 

it 

55 

63 

85 

176 

60 

it 

60 

65 

68 

191 

30 

It 

66 

68 

04 

212 

90 

tt 

66 5 





“ d-NaaS^Oa 


imubULriiAlJii, bUJDlLJM 


lOby 


Solubility of Na2S208 m H2O at t® 
Continued 

II Secondary hydrates 


0 
5 

10 
16 
20 
25 
30 
30 22| 


g Na S 2 O 3 per 

100 g 


Solu 

tion 


41 96 
43 56 
|45 25 
47 27 
149 38 
|52 16 
56 671 


33 5 
36 2 
38 6 
40 651 


58 59 
160 51 
62 801 


0 

5 

10 

16 

20 

25 

30 


H 2 O 


72 30 
77 17 
82 65 
89 36 
97 55 
108 98| 
130 26 


141 48 
153 23| 
168 82 


Solid phase 


NaaSaOa, 6H20(II) 


NaaSaOa, 4H20(II) 


Na2S203, 4H20(II) 


H-NaaSsOs, HaOCII) 


60 47 
160 74 

61 04 

61 57 

62 11 
i62 73| 
63 56 


153 00 

154 70 
156 70 
160 20 
163 90 
168 30 
174 40 


NaaSaOs, HaOClI) 



g NaaSaOs per 

100 g 

* 

Solid phase 

t° 

Solu 

tion 

HaO 

0 

57 63 

136 00 

NasSsO,, V.HsO(IV) 

5 

58 08 

138 60 


10 

58 49 

140 90 

et 

15 

59 00 

143 90 

(C 

20 

59 57 

147 30 

cc 

25 

50 35 

152 30 

ec 

30 

61 03 

156 60 

tc 

35 

61 94 

162 80 

It 

40 

62 95 

169 90 

te 

45 

64 22 

179 50 

tc 

50 

65 45 

189 50 

tc 

55 

58 

67 07 

203 70 

tc 

d“N8'2S203 


35 


64 

32 

180 

20 

a 

40 


65 

22 

187 

60 

it 

45 


66 

02 

194 

30 

a 

60 


66 

82 

201 

40 

tt 

55 


67 

90 

211 

50 

t( 

56 

5 





d-NaaSaOs 

III Tertiary hydrates 

0 


46 

14 

85 

67 

NaaSaOa, 6H2O (III and 







IV) 

5 


48 

44 

93 

95 

cc 

10 


51 

66 

106 

80 

tt 

13 


54 

96 

122 

00 

tt 

14 

35 





'‘+Na2S20a, VjHaOCIV) 

14 

3 





'‘+NaaS203, VaHjOClII) 

0 


57 

42 

134 

80 

NaaSaOa, VaHsO(III) 

5 


57 

84 

137 

20 

tt 

10 


58 

28 

139 

70 

tt 

15 


58 

80 

142 

70 

tt 

20 


59 

28 

145 

60 

tt 

25 


60 

18 

151 

10 

(C 

30 


60 

78 

155 

00 

tt 

35 


61 

57 

160 

20 

tt 

40 


62 

60 

167 

40 

it 

45 


63 

97 

177 

50 

tt 

47 

5 

64 

68 

183 

00 

tt 

48 

5 





“bNaaSaOs, H20(III) 

47 

5 

64 

78 

;i83 

90 

NaaSaOs, HaO (HI) 

50 


65 

3C 

1188 

20 

It 

52 

5 

66 

89 

H93 

20 

tt 

55 


66 

45 

; 198 

10 

tt 

60 


68 

07 

'213 

10 

tt 

63 






“ -f-NaaSaOa 


Solubihty of NaaSaOs in HoO at t° 
Continued 

IV Quaternary hydrate 


V Quintary hydrates 


30 

35 

40 

45 

50 

55 

43 


0 

57 

63 

136 

00 

5 

58 

23 

139 

40 

10 

59 

05 

144 

20 

15 

60 

02 

150 

10 

20 

61 

02 

156 

50 

25 

62 

30 

165 

30 

30 

63 

56 

174 

40 

35 

65 

27 

188 

00 

27 5 






l63 34 
64 07 

64 75 

65 58 

66 58 

67 59 


NaaSaOs, 2H20(V) 


d-NaaSaOs, H20(V) 


172 80 
178 40 
183 70 
190 50 
199 20 
208 50 


NaaSaOs, HaOCV) 


“+Na2S208, V2H20(V) 


25 

64 

21 

179 

40 

Na^SjOs, J^HjOCV) 

35 

64 

60 

182 

50 

it 

40 

64 

99 

185 

60 

tt 

45 

65 

61 

190 

82 

it 

50 

66 

02 

194 

30 


55 

66 

57 

199 

10 

tt 

60 

67 

40 

206 

70 

tt 

65 

68 

24 

214 

90 

tt 

70 

69 

06 



tt 

70 





“ NajSsOs 


I j. V/UJLIK. - - ^ 

28 321) 

Heat IS absorbed bv dissolving in H2O 
110 pts NaaSaOs+SHaO + lOO pts H2O 
lower temp from 10 7° to 8° (Rudorff, B 

68) , T. 1 T A 

d-^HaO (Young and Burke, J Am 

Chem Soc 1906, 28 321 ) 

d-HaO 1 -n 1 \ 

d-VsHaO (Young and Burke ) 
d" V2H2O (Y oung and Burke ) 
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Thonum hydroxide, Th(OH )4 
Insol m H 2 O 

Sol in acids, except oxalic, molybdic, and 
hydrofluoric acids 

Insol in alkah hydroxides, but easily sol 
in alkah carbonates +Aq More sol in 
NH 40 H+(NH 4 ) 2 C 03 +Aqthanin (NH4)2C08 
+Aq alone (Berzehus ) Not pptd m 
presence of tartaric and citric acids (Chyde- 
nius, Pogg 119 43 ) 

4 Th 02 H 2 O Insol in water and acids at 
boiling temp 

Thontun hydroxybxomide, Th(OH) 2 Br 2 + 
IIH 2 O 

Sol in alcohol (Rosenheim, B 1900, 33 
979) 

Thonum hydroxychlonde, (OH)ThCl 3 + 
IIH 2 O 

Sol in alcohol (Rosenheim, B 1900, 33 
978) 

Th( 0 H) 2 Cl 2 + 5 H 20 Slowly takes up H 2 O 
from the air 

Sol m H 2 O without decomp 
Sol m alcohol Pptd from solution m 
alcohol by ether (Rosenheim, Z anorg 
1903, 36 425 ) 

+ 8 H 2 O Hydroscopic, sol m alcohol 
(Rosenheim, B 1900, 33 978 ) 

Thonum hydroxyiodide, Th(OH)l 8 + 10 H 2 O 
Evolves iodine m the light (Rosenheim, 
Z anorg 1903,36 430) 

Thonum iodide 

Sol in H 2 O 

Thonum mtnde, ThjN 4 

Decomp by H 2 O (Matignon, C R 1901, 

132 37) 

Thonum oxide, Th 02 

When Ignited is insol m HCl, and HNO3+ 
Aq Sol in H2SO4 by heatmg to boiling and 
subsequent addition of H 2 O Insol in alkali 
hydrates or carbonates -fAq 

Thonum me^oxide, Th 306 +H 20 
SI sol in HCl (Locke, Z anorg 1894, 7 
348) 

+ 2 H 2 O Loses 1 H 2 O at 100 ® Sol m 
H 2 O, insol m NH 40 H+Aq (Locke) 

ilfetothonum oxide 

Sol m H 2 O after having been treated v ith 
cone HNO3 or HCl+Aq, even if previously 
Ignited 

Th 02 , a;Th(OH )4 Compare ThsOs (Locke) 
(Stevens, Z anorg 1901, 27 42 ) 

Thonum peroxide, Th 207 ] 

Precipitate (Cleve, C R 100 605 ) | 


Thonum oxychlonde 

Decomp by H 2 O mto ThCL and ThOs 
ThOCL Sol in H 2 O 
Insol m abs alcohol (Matignon, A ch 
1907, (8) 10 133 ) 

+ 3 H 2 O 

+ 5 H 2 O (Matignon, A ch 1907, (8) 10 
135) 

ATetothonum oxychlonde, Th 02 , icThCL 
Hydroscopic, sol m H 2 O, msol m abs 
alcohol (Stevens, Z anorg 1901, 27 47 ) 

Thonum oxyfluonde, ThOF 2 
Insol m H 2 O 

Sol m H 2 SO 4 with decomp (Chauvenet, 
C R 1908, 146 974 ) 

Thonum oxysulphide, ThS 2 , 2Th02 
(Chydenius ) 

Thonum phosidude 

Insol m H 2 O (Berzelius ) 

Thonum silicide, ThSi 2 
Sol m aq mm acids, insol m aq alkalies 
Decomp by fusion with NaOH or KOH 
(Homgschmid, C R 1906, 142 158 ) 

Thonum sulphide, ThS 2 
Insol in warm H 2 SO 4 Very shghtly at- 
tacked by HNO 3 or HCl-hAq Sol in hot 
aqua regia (Berzelius ) 

Thoromolybdic acid 

Ammomum thoromolybdate, 
(NH4)8Th(Mo207)fl+8H20 
Insol m H 2 O, sol in dil acids (Barbieri, 
C A 1913 3724 ) 

fNH 4 ) 6 H 2 Th(M 0207 ) 6 +llH 20 Insol in 
H 2 O, sol m dll acids (Barbieri ) 

Silver thoromolybdate, Ag 8 Th(Mo 207)6 
Insol in H 2 O, si sol m HNOs+Aq, but 
nearly msol m presence of AgNOs (Bar- 
bieri ) 

Sodium thoromolybdate, Na 8 Th(Mo 207 ) 6 + 
I 5 H 2 O 

Insol in H 2 O, sol m dil acids (Barbien ) 
Na6H2Th(Mo207)c+17H20 Insol inHaO, 
sol in dll acids (Barbieri ) 

Thulitttn, Tm 

Thuhum chloride, Tm2Cl6-l-14H20 
Very sol in H 2 O and in alcohol (James, 
J Am Chem Soc 1911, 33 1342 ) 

Thuhum hydroxide 

Easily sol in dil acids (James, J Am 
Chem Soc 1911, 33 1342 ) 
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riLulitmi oxide, Tm 208 
Slowly sol in hot cone acids (James, 
Am Chem Soc 1911, 33 1342 ) 

Pm, Sn 

Insol m H 2 O Tin is not atacked by dis- 
illed H 2 O when air is passed through it for a 
v^eek 

Slowly sol m dil cold HCl+Aq, but 
apidly sol if hot and cone Slowly sol m 
10 1 dll H 2 S 04 +Aq, but decomp by hot 
one H2SO4 

Readily sol m cold aqua regia Attacked 
nolently by cone HNOs+Aq with pptn of 
3 n ,02 Completely sol m dil cold IINOj+ 
?Lq (1 pt SNO 3 1 pt H 2 O) at 22° (Hay, 
I! N 22 298 ) Not attacked by pure cone 
3IN08+Aq of 1612-1419 sp but vio- 
ently attacked by less cone acid Also at- 
tacked by most cone acid if it contains NO 2 
MiUon, A ch (3) 6 95 ) 

If Sn IS placed m dil HNOa+Aq of 1 15 sp 
p: it IS si dissolved, but soon pptd again as 
3 n 02 If a small amt of NH 4 CI is added, the 
3n. remams permanently m solution, HCl-h 
has a similar action (Ordway, Am J 
3 Cl ( 2 ) 23 220 ) Easily sol m the cold m 
mxture of 1 vol H 2 SO 4 , 2 vols HNO 3 , and 3 
^'ols H 2 O (Basset, C N 63 172 ) 
HNOa+Aq containmg less than 12 % HNOs 
ittacks Sn and forms a stannous salt, which 
le composes, giving a turbid solution HNOa 
d-Aq (12-45% HNO 3 ) completely dissolves 
3n, but solution becomes turbid on standing 
dCNOs+Aq containing more than 45% HNO 3 
loes not dissolve Sn, but forms a white sub- 
itance, which is sol in H 2 O if over 70% acid 
s used, this solution soon becomes turbid 
Montemartmi, Gazz ch it 22 384 ) 

Sn dissolves m HNOa+Aq at low temps 
0--21°) When very dil HNOa+Aq (14% 
HJNOa) IS used, the amount of stannous salt 
ormed decreases only slightly with mcrease 
>f temp while with 30-40% acid it falls to 
ero at 21° (Walker, J Soc Chem Ind 
L893 845; 

In presence of Fe, Cr or Al, HNOa+Aq 
lets on Sn to form soluble products, from 
vh-ich cone HNO 3 ppts all Sn as meta- 
itannic acid (van 1 eent, C C 1899 I 101 ) 
Much more sol in acids when small quanti- 
fies of metallic salts have been added This 
s most noticeable when PtCh or tartar emetic 
s added to HCl+Aq HCl+Aq with tartar 
smetic exerts 11 times, and with PtCU 13 
imes the action exhibited by pure acid 
Millon, C R 21 47 ) 

Sol m 2N HClOs+Aq (Hendnxson, J 
Am Chem Soc 1904,26 755 ) 

Pyrosulphuric acid dissolves Sn on warm- 
ng (Divers, Chem Soc 1885, 47 639 ) 
Hot telluric acid attacks Sn (Hutchins, 
T Am Chem Soc 1905,27 1183 ) 

Sn IS attacked by 17% HNs+Aq (Cur- 
bius and Rissom, J pr 1898, (2) 68 299 ) 
Sol in a solution of Na in hqmd NHs 


(Kraus, J Am Chem Soc 1907, 29 1562 ) 
Insol m hquid NHs (Gore, Am Ch J 
1898,20 830) 

Sol m boiling alum+Aq (1 pt alum to 4 
pts HaO) 

Sol mKHSOa, NH 4 CI (1 4), andK 2 C 4 H 406 
+Aq SI sol m KC 2 H 302 +Aq, but not at- 
tacked by MgS 04 , K 2 SO 4 , KNO 3 , or Na2S04 
+Aq (Cludius, J pr 9 161 ) 

Sol m alkahes+Aq 

Attacked easily by cone NaCl, KCl, or 
NH 4 N 08 +Aq, not attacked by NH 4 C 1 +Aq 
(HaUock, Am Ch J 6 52 ) 

Sol m Fe(N08)8+Aq m presence of HNOa 
+Aq in proportion of 1 atom Sn to 1 atom Fe 
(Lej^z and Stordh, W A B 98, 2b 268 ) 
Solubihty m dil sahne solutions 
100 cem H 2 O contaupng 05 g NaCl or 
KCl dissolve 6 mg Sn from 11 8 sq cm m one 
week when aor without CO 2 is passed through 
the solution, but none at aU when the air con- 
thms CO 2 

100 cem H 2 O containmg 1 g NH 4 CI dis- 
solve 5 mg Sn imder above conditions with- 
out CO 2 , and none with CO 2 
With 1 g MgCl 2 , 1 mg Sn was dissolved 
without CO 2 , and none with CO 2 
With 1 g K 2 SO 4 , 2 mg Sn were dissolved 
without CO 2 , and none with CO 2 
With 1 g KNO 3 , 3 mg Sn were dissolved 
without CO 2 , and 1 mg with CO 2 
With 1 g Na2C08, 7 mg Sn were dissolved 
without CO 2 

With 1 g NaOH, 220 mg Sn were dis- 
solved without CO 2 

Ca 02 H 2 +Aq did not dissolve (Wagner, 
Dmgl 221 260) 

Not attacked by sugar+Aq (Klein, C R 
102 1170) 

cem oleic acid dissolves 0 0134 g Sn 
in 6 days (Gates, J phys Chem 1911, 16 
143) 

Tin antimonide, SnSb 

(Stead, J Soc Chem Ind 1897, 16 205 ) 

Tin ajsemde, SnaAsa 

(Stead, J Soc Chem Ind 1897, 16 206 ) 

Tin (stannous) bronude, SnBra 
Sol in H 2 O 

Sol m pyridine (Naumann, B 1904, 37 
4609 ) 

Mol weight determined in pyridine and 
ethyl sulphide (Werner, Z anorg 1897, 16 
23) 

Tin (stanmc) bromide, basic, SrBr 30 H+ 
3H2O 

Sol in H 2 O Decomp in aq solution when 
warmed 

Sol in ether, methyl alcohol ethyl alcohol, 
acetone, acetic acid and esters of orgamc 
acids Nearly insol in benzene, ligrom and 
CHCla (Pfeiffer, Z anorg 1914, 87 242 ) 
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Tin (stannic) bromide, SnBr4 
Deliquescent Sol in H2O without evolu- 
tion of heat (Balard ) 

Decomp by H2O much more quickly than 
SnCl4 (Loren25, Z anorg 1895, 9 378 ) 
Easily sol m AsBrs (Walden, Z anorg 
1902, 29 374 ), PCI 3 , PBrs and S 2 CI 2 (Wal- 
den, Z anorg 1900, 26 217 ) 

Sol in acetone (Naumann, B 1904, 37 
4328 ) 

+4H2O (Preis and Raymann, C C 1882 
773) 


Stannic hydrogen bromide, SnBr4, 2HBr 
See Bromostanmc acid. 


Stanmc bromide vMh MBr 
See Bromostanoate, M 


Tin (stannic) bromochlonde, SnCLBra 
Fumes m moist air, decomp byH20 (Bes- 
son, C R 1897, 124 685 ) 

SnCl2Br2 Fumes m moist air Decomp by 
H2O (Besson ) 

SnClsBr Fumes m moist air Decomp by 
H2O (Besson ) 


Loiodide, SnBrJa 
Decomp in aq solution 


(Lenormand, C C 1899, II 521, 
. 1899,10 114) 


(stannous) chloride, SnCb, and +2H2O 
Not deliquescent 100 pts H2O dissolve 
83 9 pts SnCb at 0° (Engel, A ch (6) 17 
347 ) 100 pts H2O dissolve 269 8 pts SnCb 
at 15°, and sat solution has sp gr 1 827 
(Michel and Krafft, A ch (3) 41 478 ) Sol 
m a certain amount of H2O without decomp , 
but more H2O causes pptn of SnO, SnCb 
SnCb+Aq absorbs O from air 
Melts in crystal H2O at 46° (Ordway ) 
Sat solution boils at 121 7® 

Sp gr of SnCb+Aq at 15° containing 
5 10 15 20 %SnCl2+2H20, 

1 0331 1 0684 1 1050 1 1442 

25 30 35 40 % SnCl2+2H20, 

1 1855 1 2300 1 2779 1 3298 

45 50 55 60 %SnCl2-f2H20, 

1 3850 1 4451 15106 1 5823 

65 70 76 %SnCl2-f2H20 

1 6598 1 7452 1 8399 

(Gerlach, Dmgl 186 131 ) 


Solubility of SnCla in HCl+Aq 

molecules SnCb in milligrammes ir 
10 com solution, HC1= molecules HCl ir 
milligrammes in ditto, H20 = amt H2C 
present in grammes 


SnCl 2 

2 

HCl 

Sum of 
equiv 

Sp gr 
of solu- 
tion 

HjO 

74 

0 

74 

1 532 

8 33 

66 7 

6 6 

73 3 

1 489 

8 35 

63 75 

13 54 

77 29 

1 472 

8 198 

68 4 

24 8 

93 2 

1 524 

7 869 

81 2 

34 9 

116 1 

1 625 

7 305 

94 2 

40 0 

134 2 

1 724 

6 880 

117 6 

44 

161 6 

1 883 

6 108 

147 6 

49 4 

197 0 

2 114 

5 387 

156 4 

66 

222 4 

2 190 

4 715 

157 

78 

235 

2 199 

4 309 


(Engel, A ch (6) 17 347 ) 


Solubihty IS thus diminished by HCl+Aq 
while there are less than 8-10 mols HCl foi 
1 mol SnCl2 When that limit is passed the 
solubihty rapidly increases (Engel ) 

Sol m very dil HCl or tartaric acid +Aq 
Sol mKOH+Aq Sol mconc SnOCU+Aq 
(Gerlach ) Sol m NH4C1+Aq 
Anhydrous SnCh is partially sol m hqmd 
NHs (Gore, Am Ch J 1898, 20 830 ) 

Sol m absolute alcohol Insol in oil oi 
turpentine 

11 41 pts SnCh are sol in 100 pts ether at 

0 ° 

11 38 pts SnCl2 are sol in 100 pts ether 
at 16° 

11 38 pts SnCl2 are sol in 100 pts ether at 
35 5° (Laszczynski, B 1894, 27 2286 ) 
Anhydrous SnCh is sol in ether (de 
Jong, Z anal 1902, 41 596 ) 

1 g anhydrous SnCb is sol in 1 8 g acetone 
at 18° Sp gr of sat solution 18°/4° = 16 
(Naumann, B 1904, 37 433b ) 

Sol in acetone and in me thy la 1 (Eid 

mann, C C 1899, II 1014 ) 

Anhydrous SnCb is sol in methyl acetate 
to the extent of 15 7% (Schroder and 
Steiner, J pr 1909, (2) 79 63 ) 

31 20 pts SnCl2+2H20 are sol 111 100 pts 
ethyl acetate at — 2° 

35 53 pts SnCl2+2H20 are sol in 100 pts 
ethyl acetate at +22° 

73 44 pts SnCl2+2H20 are sol in 100 pts 
ethyl acetate at 82° (Laszczynski, B 1894, 
27 2286 ) 

1 pt anhydrous SnCL is sol in 22 40 pts 
ethyl acetate at 18° D18°/4°=0 9215 

(Naumann, B 1910, 43 319 ) 

Insol in ethyl amino (Shinn, J ph}s 
Ch 1907 11 538), pyridine (Naumann, 

B 1904, 37 4609), benzonitnle (Naumann, 
B 1914, 47 1369 ) 
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Insol m CS2 (Arctowski, Z anorg 1894, 
6 257 ) 

Sol m urethane (Castoro, Z anorg 1899, 
20 61) 

Mol weight determined in pyridine and 
ethyl sulphide (Werner, Z anorg 1897, 
16 22 ) 

Tin (stannic) chlonde, basic, SnClaOH +3H2O 
Hydroscopic 
Sol in H2O 

Sol in ether, alcohol, acetone, acetic acid 
Nearly insol m hgroin and benzene (Pfeiffer 
Z anorg, 1914, 87 241 ) 

Tin (stannic) chlonde, SnCU 

(a) Ordinary modification — Dehquescent 
Sol m H2O On dilutmg SnCU+Aq and 
boiling, Sn02 separates out SnOi44'Aq is 
not pptd by HNO3, HCl, or H2S04+Aq, 
H[3P04-|-’Aq ppts m a few days, and H8As04-f 
Aq in a short time No ppt is formed bv 
K2SO4, Na2S04, KCl, NaCl, NH4CI, KNOa, 
etc + Aq 


Sp gr of SnCL+Aq at 15° 


S 1 S 14 

-hSHaO 

Sp gr 

Sn^U 

+ 5 H 2 O 

Sp gr 

SnOU 

-f'5H20 

Sp gr 

2 

1 012 

34 

1 

226 

66 

1 

538 

4 

1 024 

36 

1 

242 

68 

1 

563 

6 

1 036 

38 

1 

259 

70 

1 

587 

8 

1 048 

40 

1 

276 

72 

1 

614 

10 

1 059 

42 

1 

293 

74 

1 

641 

12 

1 072 

44 

1 

310 

76 

1 

669 

14 

1 084 

46 

1 

329 

70 

1 

698 

16 

1 097 

4S 

1 

347 

80 

1 

727 

18 

1 110 

50 

1 

366 

82 

1 

759 

20 

. 1 124 

52 

1 

386 

84 

1 

791 

22 

1 137 

54 

1 

40b 

86 

1 

824 

24 

1 151 

5() 

1 

426 

88 

1 

859 

26 

1 165 

58 

1 

447 

90 

1 

894 

28 

1 ISO 

60 

1 

168 

02 

1 

932 

30 

1 105 

()2 

1 

401 

04 

1 

969 

32 

1 210 

()4 

1 

514 

05 

1 

988 


((urluh Dingl 178 49 ) 


Sp gr of SnCh+Aq 


I>eg 

3a,uiii6 

Vu Sn 

Deg 

HuuniC 

'/( Sn 

Deg 

liuUllK' 

/t Su 

65 7 

29 45 

55 

24 47 

34 

14 90 

65 

29 12 

54 

24 02 

33 

14 45 

64 

28 64 

55 

23 56 

32 

14 00 

63 

28 17 

52 

23 11 

31 

13 56 

62 

27 70 

51 

22 65 

30 

13 11 

61 

27 24 

50 

22 20 

29 

12 67 

60 

26 77 

49 

21 74 

28 

12 23 

59 

26 30 

48 

21 29 

27 

11 79 

58 

25 84 

47 

20 83 

26 

11 35 

57 

56 

25 38 
24 93 

46 

20 38 

25 

10 91 


(Heermann, Ch Z 1907, 31 680 ) 


! Sol in S2CI2 (Walden, Z anorg 1900, 25 
I 217) 

Easily sol m PCI3 and PBra (Walden, 
Z anorg 1900, 26 211 ) 

Very sol in hquid NH3 (Gore, Am Ch 
J 1899, 20 830 ) 

Ver> sol m absolute alcohol, from which 
it is pptd by H2O Easily sol in ether, de- 
comp by oil of turpentme Miscible with 
CS2 and Br2 

Sol m acetone (Naumann, B 1904, 37 
4328 ) 

Sol in acetone and m methylal (Eid- 
mann, C C 1899, II 1014 ) 

Sol m ethyl acetone (Naumann, B 1904, 
37 3601 ) 

Distribution of SnCU between H2O and 
xylene 

n=pts by wt of Cl m 100 pts of H2O 
layer 

m=pts by wt of Cl in 100 pts of xylene 
layer 

k = partition coefficient 


50 cc xylene +60 g SnCL 5H2O 


t® 

n 

m 

k 

66° 

40 35 

0 08 

504 4 

80° 1 

39 95 

0 175 

228 5 

97 5° 

40 24 

0 33 

122 1 

111° 

40 27 

0 68 

59 3 


(Smirnoff, Z phys Ch 1907, 68 377 ) 


50 cc xylene +60 g SnCU 4H2O ^ 


t° 

n 

m 

k 

66° 

41 905 

0 925 

45 3 

80° 

41 915 

1 555 

27 0 

100° 

41 845 

2 515 

16 7 

111° 

41 68 

3 235 

12 9 


(Smirnoff ) 


50 cc xylene +60 g SnCU SHiO 


t 

n 

m 1 

k 

80° 

45 205 

9 95 

4 4 

94° 

42 545 

9 325 

4 6 

100° 

42 645 

10 56 

5 1 

111° 

42 51 

10 05 

4 2 


(Smirnoff ) 


+2H2O Sol in H2O 
+3H2O Tr pt 83° (Meyerhoffer, Bull 
Soc 1891 (3) 6, 85 ) 

+4H2O Tr pt 63° (Meyerhoffer ) 
+5H2O Very deliquescent, and sol in 
H2O Decomp by alcohol Sol in HCl+Aq 
Tr pt 66° (Meyerhoffer ) 

+8H2O More deliquescent than the 5H2O 
salt Tr pt 19° (Meyerhoffer) 

+9H2O (Nollner, Z Ch 1866 45 ) 
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TIN HYDROGEN CHLORIDE 


(6) Metastanmc Monde — Sol m cold H 2 O, 
solution coagulates on boiling Cone HCl-f 
Aq ppts from SnCL+Aq When solution 
does not contain HCl, the addition of HCIH- 
Aq causes a ppt , which dissolves in H 2 O 
HNO 3 , and H 2 S 04 -fAq also ppt iC2S04, 
Na 2 S 04 , and NaCl+Aq produce ppts insol 
in H^O, but sol in HCl+Aq NH 4 CI or 
KCl-f-Aq do not ppt KNOa+Aq ppts 
slowly (Rose ) 

Tin f stannous) hydrogen chloride, SnCL, 
HCH3H2O 
Decomp by H 2 O 

Melts at -25® (Engel, C R 106 1398 ) 

Tin (stannic) hydrogen chloride 
See Chlorostanmc acid 

Tin (stannous) hydrazine chloride, SnCL, 
2 N 2 H 4 , HCl 
Very hydroscopic 

Sol m H 2 O and abs alcohol (Curtius J 
pr 1894, (2) 60 341 ) 

Tin (stannic) chloride with MCI 
See Chlorostannate, M 

Tin (stannous) chlonde ammonia, SnCL, 
NHa 

(Berzehus ) 

SnCL, 4NHs Ppt (Naumann B 1904, 
37 43^3b) 

Tm (stannic) chlonde ammonia, SnCL, 
2NH8 

Sol in cold H 2 O without decomp , but 
decomposes by heating 

Tm (stannous) chlonde arsenate 
See Arsenate chlonde, stannous 


Tm (stanmc) chlonde phosphme, SSnCL, 
2 PH 3 

Decomp by H 2 O (Rose, Fogg 24 159 ) 

Tm (stannous) chlonde potassium stannous 
stdj^ate 

See Sulphate, potassium stannous stannous 
chlonde 

Tm (stanmc) chlonde sulphur tetrachloride, 
SnCl 4 , 2 SCI 4 
Very hygroscopic 

Sol m CHCls, ligrom. petroleum ether, 
CS 2 , POCI3, very sol in completely dry 
absolute ether, in benzene, acetacetic ester 
and m SCI 2 (Ruff, B 1904, 37 4517 ) 

Tm (stannic) chlonde sulphide, 2SnCl4, SnS 2 
See Stanmc sulphodilonde 

Tm (stanmc) chlorohromide, SnClBrs 
Decomp by H 2 O (Ladenburg, A suppl 
S 60 ) , 

SnCl 2 Br 2 Decomp by H 2 O (Laden- 

burg) 

Tm (stannous) chloroiodide, SnClI 
Decomp immediately by H 2 O (Henry, 

Phil Trans 1846 363 ) 

Tm (stanmc) chloroiodide, SrCl 2 l 2 
Fumes m the air 

Decomp by H 2 O (Lenormand, J Pharm 

1898 8) 

SnCUs fLenormand, J Pharm 1899, 10 
114) 

Tm (staimous) fluonde, SnF 2 
Easily sol in H 2 O (Berzelius, Pogg 1 34 ) 


Tm (stanmc) chlonde cyanhydne acid, SnCL, 
2HCN 

Decomp on moist air or with H 2 O (Klein, 
A 74 85 ) 

Tm (stannous) chlonde hydrazme, SnCL, 
2N2H4 

Decomp by H 2 O 

Insol in NH 40 H+Aq (Franzen, Z 

anorg 1908, 60 286 ) 

Tm (stanmc) chlonde mtrogen sulphide, 
SnCL, 2 N 4 S 4 
Insol in most solvents 
Decomp by warm NH 40 H+Aq 
Decomposes in the air (Wolbling, Z 

anorg 1908, 67 284 ) 

Decomp by H 2 O (Davis, Chem Soc, 
1906,89 1576) 


Tm (stanmc) fluonde, SnF 4 
Very hydroscopic 

Sol in H 2 O Slowly decomp m aq solu- 
tion with separation of SnO 2 (Ruff, B 1004, 
37 681 ) 


Tm (stanmc) fluonde with MF 
See Fluostannate, M 

Tm (stannous) hydroxide, 2SnO, H 2 O 
Decomp to SnO when boiled with II 
More easily sol in acids than Sn or bnO 
Sol in NaOH, and KOH+Aq, even when 
dll Insol or very si sol in NH4OH, 
(NH 4 ) 2 C 03 , and KaCOs+Aq, sol in cold 
Ca 02 H 2 , and Ba 02 H 2 with decomposition 
on boiling (Fremy, A ch (3) 12 460 ) Only 
si sol in NH 4 C 1 +Aq hot or cold (Brett ) 
SI sol in NaC 2 H 302 -i-Aq (Mercer ) 
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Solubility in KaOH+Aq 


G Na m 20 cem 

G Sn in 20 com 

0 2480 

0 1904 

0 3680 

0 2614 

0 6394 

0 4304 

0 8326 

0 5560 

0 9661 

0 7849 

2 1234 

1 8934 


(Rubenbauer, Z anorg 1002, 30 335 ) 


Not pptd in presence of Na citrate 
SpiUer ) 

Sol in water-glass +Aq (Ordway) 
Sn02H2 Solubility in 1 1 H 20 = 

> 0000135 g mol at 25° (Goldschmidt, Z 
>hys Ch 1906, 66 389 ) 

'm hydroxide, SnO, 6Sn02+5H20 
-hOHgO (Schiff, A 120 153 

'm aesgw^liydroxide, Sn 203 , a;H 20 
Insol in H 2 O Sol in NH^OH+Aq 
Fuchs, J pr 6 318 ) 

m (stannic) hydroxide 
** a'" modification 

Obtained by pptn by alkali m stannic 
hloride solution 

F'reshly pptd substance when air dried 
ontains 73 5% H 2 O, when dried over H2SO4 
r in a vaccum for 1 month 12 6% H 2 O 
leated to glowing loses all H 2 O and passes 
nto the anhydride 1 he '' a ” form is capable 
f existing in all degrees of hydration (Lorenz, 
r anorg 1895, 9 372-375 ) 

stannic hydrate is a white amor- 
phous substance which is very sol m HNO 3 
T-lien moist, sol in H 2 S ()4 even dil , sol in 
ICl and not pptd by an excess Very sol 
T. NaOH-hAq ind is not pptd by an 
xcess 

A. solution of a st innic acid in HCl is iden- 
Lcal with a solution of freshly prep ired ique- 
us stannic chloride and gives no ppt with dil 
ICl, H2SO4, HNOj or arsenic loid even on 
yiifr btanding 

modification 

Obtained by oxiiing ind dissolving Sn m 
IJSrOa, and from solution of sodium stannate 
y pptn Freshly pptd from HNO3 when air 
Tied fontiins 21 5% H/), and when dried 
ver Il 2 SC )4 or in a vacuum 11 i%, corre ] 
ponding to bn(()H )4 and bn()(OH }2 respec- 
ively 

I reshly pptd fiom sodium stannate solu- 
10 n and air dried contains 22 5% H 2 O and 
rh.en dried over H2S()4 or in a vacuum con- 
ains 12 1%, — corresponding to Sn(OH)4 and 
hO(OH ;)2 Passes into the anhydride when 
eated to glowing 

The form is capable of existing in all 

egrees of hydration It is a white araor- 
lious substance which is insol in HNOs, m- 


sol in H 2 SO 4 even when cone , insol in HCl 
but changed by contact with the acid m 
that when the acid has been removed the 
ppt IS readily sol m H 2 O, though pptd 
a^m from solution by addition of HCl 
When freshly prepared the form is sol 
m NaOH-f-Aq but is pptd by an excess of 
NaOH 

A solution of stanmc acid in HCl be- 
haves quite differently from an aq solution 
of stanmc chloride m that it ppts metas- 
tanme sulphate when treated with H 2 SO 4 

This ppt dissolves when heated with dilute 
HNOs or HCl, but the solution on standing 
spontaneously forms another ppt A solution 
of “/3 ^ stannic acid in HCl gives a ppt 
when treated with arsemc acid (Lorenz, 
Z anorg 1895, 9 372 ) 

See also Stannic acid 


Tin hydroxyl chlonde, SnO (OH) Cl 
See Cblorostannic acid 


Tin (stannous) iodide, Snl 2 , and + 2 H 2 O 
SI sol in cold, more abundantly in hot 
H 2 O, without decomp 


Solubility m H 2 O 


t° 

Pts Snis m 
100 pts 
solution 


Pts Snia in 
100 pts 
solution 

98 5 

3 43 

97 3 

3 70 

84 9 

3 05 

87 4 

3 24 

73 9 

2 56 

77 6 

2 75 

60 1 

2 09 

67 5 

2 34 

51 5 

1 79 

59 7 

2 03 

41 0 

1 50 

49 5 

1 72 

30 5 

1 21 

39 4 

1 38 

20 8 

1 03 

29 6 

19 8 

1 11 

0 96 


(Young, J Am Chem Soc 1897, 19 846 ) 


Solubility of Snl 2 m HI -|-Aq at t° 


Pts Snb per 100 pts solvent 



hi: 

> 1 

h? 1 


J:? 





t° 

oSQ 

0 

<0 

VH 

w 

83 

3!3 

O'-* 

00 a 


oow 



05 

lO 


s 



0 

CO 


20 

0 

98 

0 

20 

0 

60 

1 81 

4 20 

10 86 

25 

31 

30 

1 

16 

0 

23 

0 

64 

1 81 

4 06 

10 28 

23 

46 

40 

1 

40 

0 

33 

0 

71 

1 90 

4 12 

10 Ob 

23 

15 

50 

1 

69 

0 

46 

0 

82 

2 12 

4 34 

10 35 

23 

76 

60 

2 

07 

0 

66 

1 

11 

2 51 

4 78 

11 03 

24 

64 

70 

2 

48 

0 

91 

1 

37 

2 92 

5 43 

11 97 

25 

72 

80 

2 

95 

1 

23 

1 

83 

3 70 

6 38 

13 30 

27 

23 

90 

3 

4b 

1 

65 

2 

40 

4 08 

7 82 

15 52 

>9 

84 

100 

4 

03 

2 

23 

3 

63 

5 82 

9 60 


34 

05 


(Young, J Am Chem f Soc 3|1897, 19 851 ) 






1076 


TIN HYDROGEN CHLORIDE 


( 6 ) Metastanmc Monde — Sol in cold H 2 O, 
solution coagulates on boiling Cone HCIH- 
Aq ppts from SnCL+Aq When solution 
does not contain HCl, the addition of HCH- 
Aq causes a ppt , which dissolves in H 2 O 
HNOs, and H 2 S 04 +Aq also ppt K 2 SO 4 , 
Na 2 S 04 j and NaCl+Aq produce ppts, insol 
in H^O, but sol in HCl-fAq NH 4 CI or 
KCl-hAq do not ppt KNOs+Aq ppts 
slowly (Rose ) 


Tin ('stannous) hydrogen chloride, SnCL, 
HCI+ 3 H 2 O 
Decomp byH20 

Melts at -25° (Engel, C R 106 1398 ) 

Tin (stannic) hydrogen chloride 
See Chlorostannic acid 


Tin (stannous) hydrazme dilonde, SnCL, 
2 N 2 H 4 , HCl 
Very hydroscopic 

Sol in H 2 O and abs alcohol (Curtius J 
pr 1894, (2) 60 341 ) 

Tin (stannic) chlonde with MCI 
See Chlorostannate, M 

Tin (stannous) chlonde ammonia, SnCL, 
NHs 

(Berzehus ) 

SnCL, 4 NH 3 Ppt (Naumann B 1904, 
37 433b) 

Tm (stanmc) chloride ammonia, SnCL, 
2NH3 

Sol in cold H 2 O without decomp , but 
decomposes by heatmg 

Tin (stannous) chlonde arsenate 
See Arsenate chlonde, stannous 

Tm (stannic) chlonde cyanhydne acid, SnCL, 
2 HCN 

Decomp on moist air or with H 2 O (Klein, 
A 74 85) 

Tm (stannous) chlonde hydrazme, SnCL, 
2N2H4 

Decomp by H 2 O 

Insol in NH 40 H+Aq (Franzen, Z 

anorg 1908, 60 286 ) 

Tm (stanmc) chlonde mtrogen sulphide, 
SnCL, 2 N 4 S 4 
Insol in most solvents 
Decomp by warm NH 40 H+Aq 
Decomposes in the air (Wolblmg, Z 

anorg 1908, 67 284 ) 

Decomp by H 2 O (Davis, Chem Soc, 
1906,89 1576 ) 


Tm (stanmc) chlonde phosphme, 3SnCL, 
2 PH 3 

Decomp by H 2 O (Rose, Pogg 24 159 ) 

Tm (stannous) chlonde potassium stannous 
sulphate 

See Sulphate, potassium stannous stannous 
chlonde 

Tm (stanmc) chlonde sulphur ^e/rachlonde, 
SnCL, 2SCL 
Very hygroscopic 

Sol m CHCI 3 , hgrom^ petroleum ether, 
CS 2 , POCls, very sol in completely dry 
absolute ether, in benzene, acetacetic ester 
and m SCL (Ruif, B 1904, 37 4517 ) 

Tm (stanmc) chlonde sulphide, 2SnCL, SnS 2 
See Stanmc sulphochlonde 

Tm (stanmc) chlorobromide, SnClBrs 
Decomp by H 2 O (Ladenburg, A suppl 
8 60 ) 

SnCl 2 Br 2 Decomp by H 2 O (Laden- 
burg ) 

Tm (stannous) chloroiodide, SnClI 
Decomp immediately by H 2 O (Henry, 
Phil Trans 1846 363) 

Tm (stanmc) chloroiodide, SrCl 2 l 2 
Fumes m the air 

Decomp by H 2 O (Lenormand, J Pharm 

1898 8) 

SnClIs ('Lenormand, J Pharm 1899, 10 
114) 

Tm (stannous) fluonde, SnF 2 

Easily sol in H 2 O (Berzelius, Pogg 1 34 ) 

Tm (stanmc) fluonde, SnF 4 
Very hydroscopic 

Sol in H 2 O Slowly decomp m aq solu- 
tion with separation 01 Sn02 (Ruff, B 1904, 
37 681 ) 

Tin (stanmc) fluonde with MF 
See Fluostannate, M 

Tm (stannous) hydroxide, 2SnO, H 2 O 

Decomp to SnO when boiled with H 2 O 
More easily sol in acids than Sn or SnO 
Sol in NaOH, and KOH+Aq, even when 
dll Insol or very si sol in NH 4 OH, 
(NH 4 ) 2 C 03 , and K 2 C 03 -fAq, sol in cold 
Ca 02 H 2 , and Ba 02 H 2 with decomposition 
on boiling (Fremy, A ch (3) 12 460 ) Only 
si sol in NHiCl+Aq hot or cold (Brett ) 
SI sol in NaC32H302-i-Aq (Mercer) 
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Solubility m NaOH+Aq 


G Na in 20 cem 

G Sn in 20 eem. 

0 2480 

0 1904 

0 3680 

0 2614 

0 6394 

0 4304 

0 8326 

0 5560 

0 9661 

0 7849 

2 1234 

1 8934 


(Rubenbauer, Z anorg 1002, 30 335 ) 


Not pptd in presence of Na citrate 
piller ) 

Sol in water-glass +Aq (Ordway ) 
Sn02H2 Solubility m 1 1 H 20 = 
XX)0135 g mol at 25® (Goldschmidt, Z 
lys Ch 1906, 66 389 ) 

XL hydroxide, SnO, 6Sn02+5H20 
+ 9 H 2 O (Schiff, A 120 153 

n sesgwthydroxide, Sn 208 , a5H20 

Insol m H 2 O Sol m ]SrH 40 H+Aq 

'uchs, J pr 6 318 ) 

a (stannic) hydroxide 
a modification 

Obtained by pptn by alkali m stannic 
londe solution 

Freshly pptd substance when air dried 
ntains 73 5% H2O, when dried over H2SO4 
in a vaccum for 1 month 12 6% H 2 O 
eated to glowing loses all H 2 O and passes 
to the anhydride The ‘‘a” form is capable 
existing in all degrees of hydration (Lorenz, 
anorg 1895, 9 372-375 ) 

stannic hydrate is a white amor- 
lous substance which is very sol m HNO3 
len moist, sol in H 2 SO 4 even dil , sol in 
Cl and not pptd by an excess Very sol 
NaOH-|-Aq and is not pptd by an 
cess 

A solution of a stannic acid in HCl is iden- 
al with a solution of freshly prepared aque- 
is stannic chloride and gives no ppt with dil 
Cl, H 2 SO 4 , HNO 3 or arsenic acid even on 
ng standing 
“ /3 ” modification 

Obtained by oxiiing and dissolving Sn m 
NO 3 , and from solution of sodium stannate 
r pptn Freshly pptd from HNO 3 when air 
led contains 21 3% H^O, and when dried 
rer H 2 SO 4 or in a vacuum 11 3%, — corre 
konding to Sn(OH )4 and bnO(OIi )2 respec- 
vely 

Freshly pptd from sodium stannate solu- 
on and air dried contains 22 5% H 2 O and 
ben dried over H 2 SO 4 or in a vacuum con- 
ms 12 1%, — corresponding to Sn(OH)4 and 
iO(OH )2 Passes into the anhydride when 
ated to glowing 

The “/S’" form is capable of existmg in all 
grees of hydration It is a white amor- 
lous substance which is insol m HNO 3 , in- 


sol m H 2 SO 4 even when cone , msol m HCl 
but changed by contact with the acid in 
that when the acid has been removed the 
ppt IS readily sol m H 2 O, though pptd 
again from solution by addition of HCl 
When freshly prepared the form is sol 
in NaOH+Aq but is pptd by an excess of 
NaOH 

A solution of stannic acid in HCl be- 
haves qiute differently from an aq solution 
of stanmc chloride m that it ppts metas- 
tanme sulphate when treated with H2SO4 

This ppt dissolves when heated with dilute 
HNOs or HCl, but the solution on standing 
spontaneously forms another ppt A solution 
of “jS ’ stanmc acid in HCl gives a ppt 
when treated with arsenic acid (Lorenz, 
Z anorg 1895, 9 372 ) 

See also Stamuc acid 


Tin hydroxyl chloride, SnO (OH) Cl 
See Chlorostannic acid 


Tm (stannous) iodide, Snl 2 , and + 2 H 2 O 
SI sol in cold, more abundantly m hot 
H 2 O, without decomp 


Solubihty m H 2 O 


t® 

Pts Snis in 
100 pts 
solution 


Pts Snia m 
100 pts 
solution 

98 5 

3 43 

97 3 

3 70 

84 9 

3 05 

87 4 

3 24 

73 9 

2 56 

77 6 

2 75 

60 1 

2 09 

67 5 

2 34 

51 5 

1 79 

59 7 

2 03 

41 0 

1 50 

49 5 

1 72 

30 5 

1 21 

39 4 

1 38 

20 8 

1 03 

29 6 

19 8 

1 11 

0 96 


(Young, J Am Chem Soc 1897, 19 846 ) 


Solubility of Snl 2 in HI+Aq at t° 
Pts Snl 2 per 100 pts solvent 


t° 

Sw 

o> 


20 44% 
HI 


30 40% 
HI 

36 82% 
HI 

20 

0 98 

0 20 

0 60 

1 81 

4 20 

10 86 

25 31 

30 

1 16 

0 23 

0 64 

1 81 

4 06 

10 28 

23 46 

40 

1 40 

0 33 

0 71 

1 90 

4 12 

10 06 

23 15 

50 

1 69 

0 46 

0 82 

2 12 

4 34 

10 35 

23 76 

60 

2 07 

0 66 

1 11 

2 51 

4 78 

11 03 

24 64 

70 

2 48 

0 91 

1 37 

2 92 

5 43 

11 97 

25 72 

80 

2 95 

1 23 

1 83 

3 70 

6 38 

13 30 

27 23 

90 

3 46 

1 65 

2 40 

4 d8 

7 82 

15 52 

^9 84 

100 

4 03 

2 23 

3 63 

5 82 

9 60 


34 05 


(Young, J Am Chem JSoc S1897, 19 851 ) 
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Solubility of Snl 2 at low temp in 29 95% 
HI+Aq 


Temp 

Pts in 100 pts 
solution 

Pts in 100 pts 
solvent 

1 5 

12 96 

14 89 

1 5 

13 15 

15 14 

6 0 

12 35 

14 09 

10 5 

11 01 

12 36 

15 2 

10 48 

11 70 

24 8 

9 36 

10 33 

30 7 

8 78 

9 62 

34 8 

8 70 

9 50 

40 3 

9 61 

10 50 


(Young, J Am Chem Soc 1897, 19 854 ) 


Solubility of Snl 2 at low temp m 39 6% 
HI+Aq 


Temp 

j Pts in 100 pts of solution 

Pts m 100 pts 
of solvent 

I 

II 

0° 

13 52 

13 56 

15 66 

5 7° 

16 44 

16 37 

19 71 

10 5° 

19 47 

19 60 

24 27 

15 7° 

23 56 

23 68 

30 92 

20 3° 

25 50 

25 60 

. 34 30 


(Young, J Am Chem Soc 1897, 19 852- 
853) 


Sol in SnCb+Aq Sol in warm alkali 
chlorides or iodides + Aq, also in dil HCl-f- 
Aq Very si sol in CHCls, CS 2 , or CeHe 
(Personne, C P 64 216 ) 

Sol inIC0H4-Aq (Rose) 

Sol m acetone (Naumann, B 1904, 37 
4328) 


Tm (stannic) iodide, Snl4 
Decomp by H 2 O mto Sn02 and HI 
Very sol m PCI3 (Beckmann, Z anorg 
1906, 61 110 ) 

Sol in POCI 3 (Walden, Z anorg 1900, 
26 212) 

Easily sol in PCk and PBrs (Walden, 
Z anorg 1900, 26 211 ) 

Sol in liquid AsBra forming a solution 
with sp gr=3 731 at 15° (Retgers, Z 
phys Ch 1893, 11 342 ) 

Sol m SOOI 2 , baCla and SO 2 CI 2 (Walden, 
Z anorg 1900, 26 215 ) 

Sol in SnCl 4 (Walden ) 

Sol in anhydrous alcohol, ether, and 
benzene 1 pt CS 2 dissolves 1 45 pts Snl 4 
at ordmary temp (Schneider, Pogg 127 
624) 

100 pts methylene iodide, CH 2 I 2 , dissolve 
22 9 pts Snl 4 at 10° Sp gr of solution = 
3 481 (Retgers, Z anorg 3 343 ) 


Solubility m organic solvents at t° 


Solvent 


G Snl4 in 100 
g of the sat 
solution 

Sp gr of the 
sat solution 

CCI4 

22 4 

5 25 

1 59 

CCI4 

Kimiw 

12 50 

1 63 

CHCls 

EAfl 

8 21 


CeHe 

bUM 

12 65 



(McDermott, J Am Chem Soc 1911, 33 
1964) 


Sol m methyl acetate (Naumann, B 
1909, 42 3790) 

Sol m acetone (Eidman, C C 1899, 
II 1014 ) 

Solubility m CS 2 

100 g of the sat solution contain at 
—58° -84° —89° -94° -114 5° 

16 27 10 22 9 68 10 65 9 41 g[Snl4 

(Arctowski, Z anorg 1896, 11 274 ) 

Sol in allyl mustard oil (Mathews, J 
phys Ch 1905, 9 647 ) 

Tm (stannous) hydrogen iodide, Snl2, HI 
Not obtained m pure state (Young, J 
Am Chem Soc 1897, 19 856 ) 

Tm (stannous) iodide ammonia, Snl2, 2 NH 8 
(Ephraim and Schmidt, B 1909, 42 3857 ) 
Snl 4 , SNHs (Ephraim and Schmidt ) 

Tm (stannic) iodide ammonia, Snl4, 3NH3 
(Personne, C R 64 218 ) 

Snl 4 , 4 NH 3 (Personne ) 

Snl 4 , SNH3 (Rammelsberg, Pogg 48 


Tm lodosulphide, 

See Tm sulphoidide 

Tm morz oxide (Stannous oxide), SnO 

Insol in H 2 O Sol m acids Very si sol 
in boiling NH 4 C 1 - 1 -Aq (Rose ) Insol in 
NaOH or K(;H+Aq 
Insol in liquid NH3 (Gore, Am Ch J 
1898, 20 830 ) 

Insol in acetone (Naumann, B 1904, 37 
4329) 

Tm dioxide (Stanmc oxide), Sn02 

Insol in H 2 O or cone acids except cone 
H 2 b 04 Insol in cone alkalies or NH4OH + 
\q 

Not absolutely insol m dil HNOs+Aq 
(Mulder ) 

Insol in liquid NH 3 (Gore, Am Ch J 
1898, 20 830 ) 

Min Cassitente (Tin stone) Not attacked 
by acids 
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rin SnaOa 

Wlule moist, easily sol m NH 40 H+Aq 
31 sol m dll , more easily m cone HCl-j-Aq 
Berzelius ) 

£m f'stamuc) oxybromide, Sn 8 Br 60 + 12 H 20 
Decomp by H 2 O into SnBr 2 and HaSnOs 
SnsBrsOa As above (Preis and Rav- 
naiin, C C 1882 773 ) 

Cm (stannic) oxybromide mtrogen penir 
oxide, SnOa, SBra, NaOs 
Decomp by H 2 O (Thomas, C R 1896, 
22 33) 

Cm (stannous) oxychlonde, SnO, SnCLd- 
3jE[20 

Wol m H 2 O Sol in HCl, HC 2 H 3 O 2 , and 
ill HNO3, or H 2 S 044 -Aq (J Davy, Schw 
r 10 325) 

Sn 8 Cli 4 O 8 + 10 H 2 O Easily sol m H 2 O or 
blcohol 

Can be recrystallized from alcohol but 
lot from H 2 O (Tschermak, W A B 44 
\ 736) 

SSnOa, 2 SnCl 2 4 ' 6 H 20 Very si sol m 
J 2 O Sol in dll acids (Ditte, A ch 1882, 
5) 27 146 ) 

4SnO, SnCL+dHaO (Ditte) 

Vm (stannic) oxychlonde, SnOa, SnCL 
Sol in H 2 O (Scheurer-Kestner, A ch 
3) 47 (3 ) 

Tin (me/astanmc) oxychlonde, 3Sn02, SnCL 
+ 3 H 2 O 

Sol in little, dccomp by much H 2 O 
Weber, Pos^^; 122 m ) 

4 SnO , biiCl 4 + 7 JI() (Weber) 

Metastannyl (hlonde SusOaCb De- 
iquescent Sol without dccomp m a small 
unount of II jO or in a large amount of H 2 O 
ontainmg a few drops TlCl 
Sol in lbs iholiol (hrigd, C K 1897, 
l24 767) 

+ 4 H 2 O and +9IT O Sol iii 11 O uidified 
vith one drop ol IK 1 bpid by exeess HCl 
Enfi.el, C K IS97, 124 7()S ) 

PaiaUannyl (hlondej^ Sn609Cl2+2H20 
Decomp by cxer ss H 2 O 
Sol in HiO, jiptd by llCl (bngel, C H 
L8Q7, 126 4()5 ) 

Tm (stanmc) oxychlonde mtrogen pmt- 
oxide, SnOCb, SSnCL, N 2 O 6 
Hydroseopie, sol m H 2 O 
Decoinp by heat (ihomas, C K 1896, 
L22 32 ) 

Tm (staimous) oxyiodide, SnO, 3 Snl 2 , 
2 SnO, 3 Snl 2 , SnO, Snl 2 , and 2 SnO, SnL 
Decomp by much H 2 O (Personne, C R 
>4 216) 


Tm oxysulphide, Sn2S80H-llH20 
Veiy sol m (NH4)2C08+Aq, slowly sol 
H 2 U (Schnudt, B 1894, 27 2739 ) 


in 


Tin phosphide, Sn 2 P 

(Ragg, C C 1898, II 170 ) 

SnP Sol m HCl+Aq Insol m HNOs 
+Aq 

SnP2 Not attacked by HCl Easily at- 
tack^by aqua regia (Enomerlmg, B 1879, 

s5pa Insol in HCl Slowly attacked by 
dll HNOs at 60® Oxidized by fummg HNOj 
with igmtion (Johbois, C R 1909, 148 
638) 

Sn8P2 Insol m mercury 
Decomp by HCl (Stead, J Soo Ohem 
Ind 1897, 16 206 ) 

Sn4pa Attacked by HCl, HNO3 and al- 
kahes (Jobilois, C R 1909, 148 637 ) 

The only true compounds are Sn4p3 and 
SnPs (Johbois, C R 1909, 148 637 ) 


Tm phosphochlonde, SnsPaCL 
(Mahn, Jena Zeit 6 1660 ) 


Tm (stannous) selemde, SnSe 
Decomp by boilmg HCl+Aq Slowly 
oxidised by boilmg HNOs+Aq, and easily 
dissolved m aqua regia (Schneider, Pogg 
127 624) Easily sol m alkahes+Aq 

(Uelsmann, A 116 122), or scarcely even on 
boding (Schneider), according to method 
of preparation Sol m alkah sulphides or 
selemdes +Aq 


Tm (stanmc) selemde, SnSe2 
Not attacked by H2O or dd acids, scarcely 
attacked by boding cone HCl+Aq, gradu- 
ally decomp by hot HNOs+Aq, easdy dis- 
solved by warm aqua regia, ana hot cone 
H2&O4 

Sol in cold, more easily in warm KOH, 
NiOH, or ]S1H40H+Aq (Uelsmann, A 
116 122) 

Tm (stannous) sulphide, SnS 

1 1 H2O dissolves 0 14 X 10 ° mols SnS 
at 18° (Weigel, Z phys Ch 1907, 68 294 ) 
Insol m dd , sol m cone IICl+Aq SI 
sol m hot cone HN03+\q Insol in KOH 
+Aq 

+H2O Insol in H2O, 1128+ Aq, 01 dil 
acids, sol with docomp in cone acids, 
easily sol in hot cone HCl+Aq Insol 
in fcSOs+Aq Insol m NH40H+Aq 
i Insol m NH4CI, or NH4N03+Aq Scarcely 
I sol in (NH4)2S+Aq, but easdy sol in the 
same on addition of S (Rose ) 

10% NaOH+Aq dissolves SnS by violent 
boding 

Insol in cold, si sol in hot Na2S08+Aq 
(Materne, C C 1906, II 557 ) 

Sol in alkali polysulphides+Aq 

Insol m acetone (Eidmann, C C 1899, 
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II 1014), (Naumann, B 1904, 37 4329), 
efcliyl acetate (Naumann, B 1910, 43 314 ) 

Tin (stamuc) sulphide, SnSz 

Anhydrma {Mosaic gold ) Insol m HCl 
or HNOa+Aq, but decomp by aqua regia 
Sol m hot KOH+Aq or K2C03+Aq, iso 
m hot K 2 S, Na 2 S+Aq, and (NH 4 ) 2 S-fAq 
1 1 H 2 O dissolves 1 13X1(H mols SnS 2 
at 18° (Weigel, Z phys Ch 1907, 68 294 ) 
-ha;H20 SI sol m NH 40 H 4 "Aq, but 
readily m KOH, K2S, or Na2S+Aq, also m 
hot cone HCl+Aq Decomp by hot HNO3 
+Aq Insol mKHSOs+Aq SolmKaCOa 
-f-Aq Insol m NH4CI, and NH4N03-f Aq 
(Brett ) 

Pptd SnS 2 is msol m cold, sol m hot 
Na 2 B 407 +Aq Sol m Na2C08+Aq Very 
sol in NaOH-j-Aq (Materne, C C 1906, 

II 557) 

Sol mboilmgconc H 2 C 204 +Aq (Clarke, 
C N 21 124) 

Insol m methyl acetate (Naumann, B 
1909, 42 3790), ethyl acetate (Naumann, 
B 1910, 43 314), acetone (Naumann, B 
1904, 37 4329, Eidmann, C C 1899, II 
1014) 

Tin ees^asulidude, SnaSt 
Sol m moderately cone HCl (Antony 
and Niccoli, Gazz ch it 1892, 22 (2) 408 ) | 

Iphochlonde, SnSs, 2 SnCl 4 

J dissolves out SnCL (Dumas, Schw j 
409 ) 

mS2Cli2=SnCl4, 2 SCI 4 Sol m H 2 O with; 
separation of S 

Gradually sol m dil HNOa-l-Aq 

Sol m POCI3 (Cassehnann, A 83 267 ) 

Tin sulphoiodide, SnS 2 l 4 

Decomp by H 2 O into Sn02, S, and HI, 1 
by cold cone HCl+Aq with separation of &, I 
also by aqua regia, and HNOa+Aq 
Cold KOH+Aq separates S and Sn02 
Completely sol in hot KOH+Aq 
Sol in cold, more easily in hot CS 2 or 
CHCls 

Decomp by alcohol (Schneider, Pogg 

III 249 ) 

Tm sulphophosphide, Sn 8 p 2 S 
Insol m HCl, HNOj and aqua regia 
Sol m aq alkali hydroxides, containing 
CI 2 or Br 2 m solution (Granger, C R 1896, 
122 322) 

Tm (stannous) tellunde, SnTe 
Not attacked by cone HCl+Aq (Ditte, 
C R 97 42) 

Titanic acid, T 1 O 2 , rH20 

or-Titamc amd — Insol m H 2 O or alcohol 
When dried m the cold, is completely sol m 


; acids, especially HCl, or dil H 2 S 04 +Aq, but 
when the solution in acids is boiled, it is con- 
verted mto jS-titamc acid Very si sol even 
when moist m H 2 S 03 +Aq (Berthier ) SI 
sol m alkah carbonates +Aq A complete 
solution m an alkah carbonate +Aq can only 
be obtamed by addmg a Ti salt drop by drop 
to the alkalme solution, and allowing the 
ppt to dissolve entirely before adding more 
i Ti salt On boihng the solution in (NH4)2C08 
+Aq (or m K2CO3 or Na 2 C 02 +Aq with 
NH4CI) the titanic acid is pptd 
Relatively easily sol m mmeral acids, de- 
creasmg in the following order HCl, HNO3, 
H 2 SO 4 Insol in perchloric acid (Lan- 
decker, Z anorg 1909, 64 67 ) 

Sol m dll H 2 SO 4 40 g H 2 O + 70 g 
H 2 SO 4 (sp gr 1 145) dissolves 0 33 g T 1 O 2 
m 15 min (HaU and Smith, Proc Atn 
Phil Soc 1905, 44 193 ) 

Insol m hqmd NHs (Gore, Am Ch J 
1898,20 830) 

^-Titanic acfidy Metatitamc acid — Insol 
m H 2 O, acids except HP, or alkali hydrates or 
carbonates +Aq When digested with cone 
H 2 SO 4 until acid is evaporated, the residue 
IS sol m H 2 O (Berzehus ) 
y-Titanic aad — Sol m pure H 2 O, but 
jS-acid IS pptd bv boiling (Knop, A 123 
351) 

Colloidal T 1 O 2 rrHaO+Aq has been pre- 
pared by Graham (Chem Soc 17 325 ) 

Banuin htanate, 2BaO, 3 T 1 O 2 
(Bourgeois, C R 103 141 ) 

Banum pertitanate peroxide 
See Perhtanate, banum peroxide 

Calcium htanate, CaTiOs 

(Ebelmen, C R 32 711 ) 

Mm Perofskite Scarcely attacked by 
HCl +Aq or other acids, except hot H &O 4 , 
which decomposes it 

CaO, 2 T 1 O 2 Min Titanomorphite Par- 
tially decomp by HCl+Aq, completely by 
H 2 SO 4 

Cobaltous htanate, CoTiOs 
(Bourgeois, C C 1893 , I 226 ) 

Ferrous or^/wtitanate, Fe 2 Ti 04 
(Hautefeuille, C R 69 733 ) 

Ferrofemc htanate, FeTiOs, a;Fe20s 

Min Menaccamte Very si sol m HCl or 
aqua regia with separation of T 1 O 2 

Feme titanate 

Not attacked by boihng H 2 SO 4 or cone 
HCl+Aq (Wohler and Liebig, Pogg 21 
578) 
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M!agxiesitun titanate, MgTiOs 
Insol m H 2 O and acids (HautefeuiUe, A 
h (4)4 169) 

Mm Geikiehte 

Wlien finely powdered, is easily sol in hot 
31C1, or m cold HF in a few hours (Dick, 
Miner, Mag 1894, 10 146 ) 

Mg 2 Ti 04 Slowly decomp by boilmg 
jsTLth HNOa+Aq (HautefeuiUe, A ch (4) 

L 169) 

Potassium titanate, K 2 T 1 O 8 

Anhydrous Decomp with H 2 O 
-I- 4 H 2 O Deliquescent Very sol m H 2 O 
Precipitated from aqueous solution by alcohol 
Demolv, Compt chim 1849 325 ) 

Potassium titanate, acid, K 2 O, 3 T 1 O 2 + 2 H 2 O 
Insol m H 2 O (Demoly ) 

K 2 O, 6Ti 02H“2H20 (Demoly ) 

K 2 O, 3 T 1 O 2 -I- 3 H 2 O Insol in H 2 O Com- 
Dletely sol m HCl+Aq if only cold H 2 O is 
ised for washing When heated to 100°, no 
onger completely sol in HCl+Aq (Rose, 
Pogg 74 563 ) 

K 2 O, 12 T 1 O 2 (Rose, Glib Ann 73 78 ) 

Sodium titanate, Na2Ti08 
Anhydrous Decomp by H 2 O into NaOH, 
ind an acid titanate, msol in H 2 O 

+ 4 H 2 O Deliquescent Very sol m H 2 O 
Precipitated from aqueous solution by alcohol 
Demoly ) 

Sodium titanate, acid, 2Na20, 9 T 1 O 2 + 5 H 2 O 
If not heated to 100°, is sol in cold HC1+ 
Aq (Rose, Gilb Ann 73 78 ) 

2Na20, 3 T 1 O 2 Insol in H 2 O, slowly sol 
n. cold, easily in hot HCl+Aq (Cormim- 
Doeuf, C R 115 ^23 ) 

Na20, 2 T 1 O 2 As above (C ) 

Na20, 3 I 1 O 2 Insol in H 2 O, and nearly 
30 in boiling HCl+Aq (C ) 

Strontium titanate, 2SrO, 3T1O2 
(Bourgeois, C R 103 141 ) 

Zmc titanate, ZnO, Ti02(?) 

(I^vy, A ch (6) 24 456 ) 

2ZnO, liO2(0 (Uvy) 

3ZnO, 2 T 1 O 2 Slowly attacked by warm 
E[ 2 S 04 or H]\Oi+Aq, and by H2SO4+HF 
Wholly sol in cold HCl+Aq (L6vv ) 

4ZnO, 5 I 1 O 2 Not attacked by cold cone 
acids, but sol bv boiling except in HCl+Aq 
CL4vy ) 

ZnO, 3 T 1 O 2 Insol in H 2 O, alcohol, or 
ether Dil HNO3, H2SO4, or HCl+Aq do 
not attack even on boiling, boiling H 2 SO 4 dis- 
solves with difficulty, not attacked by cone 
boiling alkalies +Aq (lAvy A ch (6) 26 
171 ) 

Pertitamc acid 
See Pertitamc acid 


Titanium, Ti 

Decomp H 2 O even under 100 ° (Whhler), 
notattackedbyH 20 under 500° (Kern, C N 
33 57) 

Does not decomp H 2 O at 100 ° 
(Schneider, Z anorg 1894, 8 85 ) 

Sol m HCl+Aq if warmed Rapidly sol 
m BDF+Aq Sol m cold dil H 2 § 04 +Aq, 
HNOs+Aq, or HC 2 H 802 +Aq Dissolves 
almost mstantaneously m HF+Aq (Merz ) 
Sol m molten lead and iron, sol m HCl, 
HNOs and aqua regia (Moissan, C R 1895, 
120 293) 

Amorphous Loses its spontaneous m- 
flammabihty when left for a time m contact 
with H 2 O tSchneider, Z anorg 1895, 8 85 ) 

Titanium amide, Ti(NH 2)4 
Violently attacked by H 2 O (Stabler, B 
1905, 38 2629 ) 

Titanium ^rabromide, TiBra+6H20 
Very hydroscopic (Stabler, B 1904, 37 
4409) 

Titanium ie^mbromide, TiBr 4 

Dehquescent Decomp byH 20 (Duppa, 
C R 42 352 ) 

Sol m absolute alcohol and m dry ether 
(Rosenheim and Schutte, Z anorg 1900, 
24 238 ) 

Titanium bromonitnde, TiNBr 
Decomp by a small amount of H 2 O On 
addition of more H 2 O, a part dissolves form- 
ing a solution which decomp on warming 
with separation of titanic acid It behaves 
similarly toward dil HNOs, dil HCl and dil 
H 2 SO 4 Completely sol in warm dil H 2 SO 4 
(Ruff, B 1908, 41 2262 ) 

Titanium carbide, TiC 

Sol in HNOs+Aq (Shimer, C N 66 71 ) 
Insol in HCl Slowlv sol in aqua regia 
(Moissan, C R 1895, 120 295 ) 

Titanium carbide mtnde, T 110 C 2 N 8 =Ti(CN) 2 , 
STisNa 

Insol in, and not attacked by boiling HNOs 
or H2SO4 (Wollaston), but sol in HNOs+HF 
(Berzelius) 

Titamum dichlonde, T 1 CI 2 
Very deliquescent Decomposes H 2 O with 
violence Insol in ether, CS 2 , or CHCI 3 
Decomp by 99 5% alcohol 

Titamum ^nchlonde, T 1 CI 3 
Deliquescent Sol in H 2 O with evolution 
of heat 

+ 4 H 2 O (Glatzel, B 9 1829 ) 

-i- 6 H 20 Veiv sol in H 2 O (Polidori, Z 
anorg 1898, 19 307 ) 
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Titanimn tetrachlonde, TiCL 
Anhydrous Sol in H 2 O with evolution of 
much heat 

4 ‘ 5 H 20 Deliquescent 

Titanium sulphuryl chlonde, T1CI4SO8 =* 
TiClsOSOaCl 

Dehquesces gradually m moist air (Claus- 
nitzer, B 11 2011 ) 

Titanium chloride ammonia, TiGL, 4NH8 
Dehquescent Solution m H 2 O is not 
quite clear (Rose ) 

According to Persoz (A ch 46 315), is 
T 1 CI 4 , 6 NH 3 

Tia 4 , 6 JSH 3 and TiCU, 4 NH 3 
Both compds are unstable in moist air, 
msol in ether (Rosenheim, Z anorg 1901, 
26 245 ) 

T 1 CI 4 , SNHs Violently decomp by H 2 O 
(Stabler, B 1905,38 2627) 

Titanium ^eimchlonde cyanobromide, 

TiCL, NCCIBr 

(Schneider, Z anorg 1894, 8 92 ) 

Titanium chloride cyanhydnc acid, T1CI4, 
2 HCN 

Deliquescent Sol in H 2 O with evolution 
of heat (Wohler, A 73 228 ) 

Titanium inchlonde mtrogen sulphide, 
2TiCls, N4S4 

Decomp rapidly in air (Davis, Chem 
Soc 1908, 89 ( 2 ) 1576 ) 

Titanium ^cimchlonde mtrogen sulphide, 
T1CI4, N484 
Hydroscopic 

Decomp by H 2 O, HNO 3 , HCl, KOH and 
alcohol (Wolbling, Z anorg 1908, 67 282 ) 

Titanium chlonde phosphme 

Deeomp by H 2 O, HCl+Aq, KOH+Aq, 
K 2 C 03 +Aq, or (NH 4 ) 2 C 03 +Aq (Rose ) 

Titanium ^e^rachlonde phosphoryl chlonde, 
T 1 CI 4 , 2POC18 
(Ruff, B 1903,36 1783) 

Titamum chloromtnde, TiNCl 
Decomp by small amount cold H 2 O On 
the addition of more H 2 O it is only partially 
decomp For complete solution, the addition 
of dll HCl or a mixture of warm dil H 2 SO 4 
and HF is necessary Easily sol in cone 
HNO 3 and m cone H2SO4 (Rufi, B 1908, 
41 2259 ) 

Titanium d^f[uonde 

(^utefeuille, C R 67 151 ) 

Probably sesgw^^iuo^lde 


Titamum sesgmfluonde, T 12 F 6 
Appears to be two modifications, one sol 
m H 2 O, and the other insol m H 2 O (Haute- 
femUe, C R 69 189 ) 

Insol in H 2 O (Weber, Pogg 120 292 ) 

Titamum reimfluonde, T1F4 
Decomp by H 2 O (Unverdorben ) 

Sol m H 2 O, but solution decomp upon 
evaporation (Marignac, Ann Mm (5) 16 
258) 

Sol in H 2 O (Emich, M 1904, 26 910 ) 
Very hydroscopic 

Sol m H2O SI sol in cone HF+Aq 
Sol m cold POCI3 without decomp De- 
comp m warm POCI3 
Sol in alcohol and dry pyridme 
Insol in ether, CSa, CCI4, SiCL, SiBr4, 
SO2CI2, SOCI2, SCI2, AsCla, SO3, CrOs, PCI3 
(Ruff, B 1903, 36 1780 ) 

-f2H20 Sol in H 2 O (Ruff, B 1903, 36 
1780) 

Titamum hydrogen fluonde, 2BQF, TiF 4 = 
HsTiFe 

Sol in HoO with decomposition and separa- 
tion of a basic salt Corresponds to fluosihcic 
acid, and may be considered as fluotitamc 
acid H 2 T 1 F 6 

Titamum fluonde mth MF 
See Fluotitanate, M 

Titamum ^etofluonde ammoma, T1F4, 2NH8 
Sol m H 2 O, decomp m aq solution on 
boilmg (Ruff, B 1003, 36 1781) 

Titamum wcwohydroxide, T 1 O 2 H 2 
Ppt (Wohler, A 73 49 ) 

T 13 O 4 II Not attacked by cold cone acids, 
si attacked on warming Insol m cold or 
hot KOH-f-Aq (Winkler, B 1890, 23 2659 ) 

Titamum scg^ihydroxide, T 12 O 8 , a;H20 
Decomposes very quickly with H 2 O, form- 
ing titanium rAhvdroxide 
TiOsHs (Polidori, Z anorg 1899, 19 306 ) 

Titamum dihydroxide 
See Titamc acid 

Titamum hydroxychlonde, TiCl 3 (OH) 
Deliquescent Easily sol in HaO and il- 
cohol bol in ether 

1 iCLlOH) 2+1 /^H20 Deliquescent Sol 
in HiO, alcohol, ind ether Aqueous solution 
decomp l)y boiling 

TiC 1(0H)3+H20 Nearly insol m II 2 O 
Insol in alcohol and ether (Konig and v 
der Pfordten, B 21 1708 ) 

See also Titamum oxychlonde 

Titamum diiodide, T 1 I 2 
Very hydroscopic, msol m organic solvents, 
sol in cone HF and boiling HCl, decomp by 
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BCaO, alkalies, H2SO4 and BDSTOa (Defacqz, ' 
C R 1908, 147 66 ) 

ritamtun iruodide, T 1 I 8 + 6 H 2 O 
Very hydroscopic (Stabler, B 1904, 37 
4410) 

litamum ife^raiodide, T 1 I 4 
Fumes on air, and dissolves rapidly m H 2 O 
with, evolution of heat Solution decomposes 
on standmg (Weber ) 

ritanium nitnde, T 18 N 4 

Difficultly sol m warm HNOs+Aq More 
easily sol m aqua regia (Rose ) 

Insol in dll acids Decomp by hot cone 
H 2 SO 4 and by cone HNOs, especially when 
HI IS added, and by boilmg KOH+Aq 
(Ruff and Eisner, B 1908, 41 2252 ) 

Decomp by II 2 O and dil acids 
Insol in ^ ordinary indifferent orgamc 
solvents (Ruff, B 1912, 45 1369 ) 

T 1 N 2 Insol m H 2 O (Wohler ) 

Is TiN, accordmg to Guerin (C R 82 972 ) 

Titammn mowomde, TiO 

(Moissan, C R 1895, 120 290 ) 

Titamtun sasgmoxide, T 12 O 8 

Insol in HCl or HNOa+Aq Difficultly 
sol m H 2 &O 4 (Ebehnen, A ch (3) 20 392 ) 
When moist, insol m H 2 O or NH 40 H+Aq, 
but quickly decomp to T 1 O 2 Sol in oxygen 
acids, but quickly decomp (Berzelius ) 

Titanium d^ox^de, T 1 O 2 

Amorphous Insol in H 2 O, HCl, or dil 
H 2 S 04 +Aq, even when heated for a long 
time 

Sol in cone ilibOi by long digestion 
T 1 O 2 , strongly ignited at 1000 , is practi- 
cally iiibol in cone H 2 SO 4 and HI 

When less strongly ignited (by heating 
ortho or metatitaiiK acid to 700°) it is easily 
sol therein (lioriu niaiin and Sehirrmeister, 
C C 1910 , II 1870 ) 

Ignited TiOi is very difficultly sol in HI 
(Penmngton, J Am Chem Soc 1896, 18 
56 ) 

The solubility ot ignited Ii ()2 in H 2 b 04 
IS helped by H 2 O 2 (Weiss and Landecker, 
Z anorg 1909, 64 71 ) 

The solubility in H 2 SO 4 is increased by 
addition of H2(52 H 2()2 brings I 1 O 2 quickly 
and completely into solution in the presence 
of NH4OH, NH 4 CI, NaOH, NaaCOa and 
ISra 2 HP 04 (Weiss and Landecker, Z anorg 
1909, 64 71 ) 

Insol in liquid NHa (Gore, Am Ch J 
1898, 20 830 ) 

Crystalline Mm Rutile, Brookite, and 
jAnatase Solubility as above 
See also Titamc acid 


Xitamum oxide, TisOs 
(DeviUe, C R 63 163 ) 

True formula is Ti 70]2 (v der Pfordten* 
A 237 201) 

Titanium peroxide, TiOj 
Sol m acids Solution m H2SO4 is very 
stable, but the HCl solution decomposes very 
easily (Weber, B 16 2599, Piccmi, B 16 
2221 , Classen, B 21 370 ) 

Titanium oxychlonde, T1O2, Ti 0 Cl 2 -f 8 H 2 O 
Sol m much H 2 O (Merz, Bull Soc 1867 
401) 

T 12 O 2 CI 2 Insol mH 20 Sol mNH 40 H-{- 
Aq with separation of T 1 O 2 
See also Titanium hydroxychlonde 

Titanium oxyfluonde 
Insol m H 2 O (Berzehus ) 

Titamum oxyfluonde with MF 
See Fluoxypertitanate, M 

Titanium phosphide, TiP 
SI sol in boding aqua regia 
Insol m dd or cone acids and alkalies 
SI attacked by fuming HNO 3 m sealed 
tube at 250°-300° (Geweeke, A 1908, 361 
84) 

Titanium phosphochlonde 
See Phosphorus titamum chlonde 

Titanium sdicide, T 1 S 12 
Sol in HF, insol in other mm acids 
Slowly sol in 10% KOH+Aq (Honig- 
schmid, C R 1906, 143 226 ) 

Titanium 77 io?iosulphide, TiS 

Insol in alkalies Difficultly sol in mtric 
acid and aqua regia 

Insol in HF (v der Pfoidten, A 234 
257) 

Titanium dzsulphide, T 1 S 2 

Decomp slowly on moist air Insol in 
HCl or dll HS 04 +Aq (Ebehnen) 

Sol in aqua regia or HNOa+Aq Decomp 
by KOH-i-Aq or NaOH+-Aq Insol in 
^ KSH+Aq (Rose) 

Sol in HF at 100° (v der Pfordten, A 
. 234 257) 

Titamum sesgwzsulphide, T12S8 
I Insol m ciubtic alkalies +Aq Sol in HF 
at a high temp Insol m aqua regia (v der 
Pfordten, A 234 257 ) 

Titanomolybdic acid, Ti 02 , I 2 M 0 O 3 + 22 H 2 O 
[ Very sol in H 2 O 

Sol in ether (Pochard, C R 1893, 117 
790) 
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Ammomtiin titanomolybdate, 

2(NH4)20, TiOs, I 2 M 0 OS+IOH 2 O 
Sol in H 2 O and acids, completely insol 
in solutions of ammonium salts (Pochard ) 

Potassium titanomolybdate, 

2 EI 2 O, T 1 O 2 , 12Mo 03H“16B’20 
Efflorescent 

Sol m H 2 O (Pochard ) 

Titanodeatungstic acid, H8TiWio0864- 
a;H20 

(Lecarme, Bull Soc (2) 36 17 ) 

Titanotimgstic acid or Titznoduodect- 
tungstic acid, H 8 TiWi 2042 +iijH 20 
(Lecarme, Bull Soc (2) 36 17 ) 

Titanous acid 

Sodium titamte, Na 8 Ti 03 = 3 Na 20 , TiaOa 
Sol m dll acids (Koemg and v der 
Pfordten, B 22 2075 ) 

Titanyl compounds 
See Titamum oxy- compounds 

Tnamine cobaltic compounds 
See Didirocobaltic compounds 

Trithiomc acid, HaSsOe 
Known only in aqueous solution 
Solution m H 2 O gradually decomposes m 
the cold, rapidly at 80° Not decomp if verv 
dilute or m presence of acids, except HNOs, 
BEClOs, and HIO3 (Fordos and G^lis, A ch 
(3) 28 451 ) 

Tnthionates 

The tnthionates are all sol in H 2 O, and 
very easily decomposed 

Ammomum tnthionate, (NH4)2S806 
Very deliquescent and unstable 
Very sol in H 2 O 

Insol in abs alcohol (Divers and Ogawa, 
Chem Soc 1900,77 337) 

Banum tnthionate, BaS306“f-2H20 
Very sol m H 2 O Precipitated fiom 
aqueous solution by large excess of alcohol 
Aqueous solution is very unstable (Kessler, 
Pogg 74 250) 

Lead tnthionate, PbSaOe 
Very si sol in H 2 O Sol in Na 2 S 203 +Aq 
(Fogh, C R 110 524 ) 

Potassium tnthionate, KaSsOe 
Sol in H 2 O Insol in alcohol (Kessler, 
Pogg 74 270 ) 

Sol in H 2 O with decomp 
Insol in alcohol (Langlois, A 1841, 40 
102 ) 


Sodium tnthionate, Na2S306 
Very sol m H 2 O 

-fSHaO (ViUiers, C R 106 1356 ) 
Thallous tnthionate, TLSjOe 
Sol m H 2 O (Bevan, C N 38 294 ) 

Zmc tnthionate 

Sol m H 2 O, but decomposes upon warmmg 
the solution (Fordos and G4hs, C R 16 
1070) 

Tungsten, W 

Metallic Not attacked by heatmg with 
fummg HNOs, aqua regia, or other acids, or 
by boihng KOH-f-Aq Sol inKOH+Aqand 
NaClO-fAq (v Uslar, A 94 255 ) 

Not easily acted upon by moist air, if no 
CO 2 present Sol in a mixture of HF and 
HNOs Very slowly sol in H2SO4, HCl and 
HF (Moissan, C K 1896, 123 15 ) 

Very slowly attacked by HNOs, H2SO4. 
HCl and even CrOs A mixture of CrOs ana 
H2SO4 dissolved 1 67 g m 16 hrs from a fine 
wire and 1 36 g in 14 hours (Fink, Met 
Chem Eng 1910, 8 341 ) 

Compact tungsten is not attacked by dil , 
and only si dissolved by cone H 2 SO 4 Not 
attacked by dil or cone HCl HNOs and 
HNOs+HCl attack slowly by long heating, 
forming thm layer of WO 3 Slowly ^ol in 
HNOs+HF (Weiss Z anorg 1910, 66 339 ) 
Alummothermic tungsten is insol in 
acids and m aqua regia Sol m fused KOH 
(Stavenhagen, B 1899, 32 1515 ) 

Insol in HCl of any concentration at room 
temp and only very si sol at 110° After 
bemg m contact with hot cone HCl (sp gr 
1 15) for 175 hrs the metal lost 0 5% of its 
wei^t SI sol m dd HCl at 110° 

Insol m cone H 2 SO 4 at room temp and 
in dll H 2 SO 4 at 110° Somewhat sol m cone 
H 2 SO 4 at high temp 

Insol in cone HNO3, and hot or cold HF 
SI sol m aqua regia 

Very sol m HF+HNOs (Ruder, J Am 
Chem Soc 1912, 34 387 ) 

Insol in aqua regia and acids sol in fused 
KOH (Stavenhagen, B 1899, 32 1514 ) 
Insol in KOH+Aq 
Sol in fused KOH 

Slowly sol m fused Na 2 C 03 , K2CO3 or 
mixture of the two 

Somewhat sol in NaOCl+Aq (Ruder, J 
Am Chem Soc 1912, 34 388 ) 

Insol in liquid NHa (Gore, Am Ch J 
1898 20 830 ) 

Crystalline Insol m H 2 O, HCl, or H 2 SO 4 
Oxidised by HNO3 or aqua regia (D’Llhu- 
jar ) 

Sol in boiling KOH+Aq (Riche, A ch 
(3) 60 5 ) 

Amorphous Easily oxidised by HNO 3 + 
Aq (Zettnow ) 

Tungsten amide 
See Tungsten mtnde 
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'"ungsten arsenide, WAs2 
Insol in H 2 O and other solvents Not 
ttacked by boiling HF or HNOs Sol m 
old. HF +HNO3 and m hot aqua regia Not 
ttacked by hot KOH+Aq or NaOH-}-Aq 
)econap by fused KOH or NaOH (De- 
acqz, C R 1901, 132 139 ) 

tungsten bonde, WB2 

Slowly attacked by cone acids, vigorously 
ttacked by aqua regia (Tucker and Moody, 
Dhem Soc 1902, 81 16 ) 

tungsten dzbromide, WBr2 
Partly sol in H 2 O, the rest decomposing to 
VO 2 and HBr 

Dungsten pcntobromide, WBrs 
Decomp by moist air or H 2 O Sol m 
austic alkalies +Aq 
Very hydroscopic Fumes m the air 
Decomp by H 2 O 

Sol m HF, or cone HCl SI sol in fummg 
TBr Decomp by dil HCl, cone HNO 3 or 
Ul H 2 SO 4 Readily attacked by fused 
Jkalies or alkalies +Aq Sol in CCI 4 , CHCls, 
UHBrs, abs alcohol, ether, essence of tere- 
>eiithme and benzene (Defacqz, C R. 
899, 128 1232 ) 

Ctmgsten /ietcabronude, WBre 
Decomp by H 2 O and in the air 
Sol m NH 40 H+Aq (Smith, J Am 
Uhem Soc 1897, 18 1100 ) 

'^tmgsten bromochlonde, WCle, WBre 
Decomp by H 2 O Sol in HF Decomp 
►y HNO3 or H 2 SO 4 Violently attacked by 
used alkali or ilk ili + Aq bol in most 

rrganic solvents 

WCle, 3WHr( Properties like those of 
VCle, WBre (Defacqz, C R 1899, 129 516 ) 
Decomp by H 2 () Sol in 40% +Aq 
2° B HCl +Aq gives a si ppt of WO 3 
)ecomp by HiVO^ iiid by H 2 S ()4 Sol in 
bs alcohol, ether, CS , CrHe and glycerine 
)ol m CCI 4 only on w irming Nearly insol 
a oil of tur])cntiii( (Defacqz ) 

'‘tingsten bronze 
See — 

Tungstate tungsten oxide, barium 
Ttmgstate tungsten oxide, barium potas- 
lum 

Tungstate timgsten oxide, banum sodium 
Tungstate tungsten oxide, calcium potas- 
lum 

Tungstate tungsten oxide, calcium sodium 
Tungstate tungsten oxide, lithium 
Tungstate tungsten oxide, lithium potas- 
luxn 

Tungstate tungsten oxide, potassium 
Tungstate tungsten oxide, potassium so- 
lium 


Tungstate tungsten oxide, potassium stron- 
tium 

Tungstate tungsten oxide, sodium 
Tungstate tungsten oxide, sodium stron- 
tiunn 

Tungjten carbide, W2C 

Sol in boihng HNO 3 , very slowly acted 
upon by other acids (Moissan, C R- 1896, 

123 16) 

WC Insol in dil acids, only si sol m 
H 2 SO 4 and cone HNOs, sol m fused KClOs 
and KNO 3 (Wilhams, C R 198, 126 1724 ) 

Tungsten d^dllonde, WCI 2 
Decomp on the air or with H 2 O (Roscoe ) 

Tungsten feirachlonde, WCI 4 
Dehquescent Partly sol m H 2 O, with sub- 
sequent decomposition (Roscoe ) 

I Tungsten pen/achlonde, WCls 

Very dehquescent Decomp with H 2 O 
with hissmg and evolution of heat and separa- 
tion of W 2 O 6 

Very si sol m CS 2 (Roscoe ) 

Tungsten Aeaiachlonde, WCle 
Not decomp by moist air or H 2 O De- 
comp by alcohol Very sol in CS 2 (Ros- 
coe ) 

Easily sol in PCCI 3 (Teclu, A 187 255 ) 

Tungsten chlonde mtrogen sulphide, WCI 4 , 
N 4 S 4 

(Davis, Chem Soc 1906, 89 (2) 1575 ) 

Tungsten chloroarsenide, W2ASCI9 

Hydroscopic, decomp by H 2 O and acids, 
sol in aq solution of alk^ies, insol in an- 
hydrous organic solvents (Defacqz, C R 
1901, 132 139 ) 

Timgsten chlorosulphide, W2S7CI8 
Decomp by H 2 O 

Sol in S 2 CI 2 (Smith and Oberholtzer, Z 
anorg 1894 6 68 ) 

WClf, SWSs Decomp by H 2 O Insol in 
CS 2 alcohol and CeHe (Defacqz, A ch 1901, 
(7) 22 266 ) 

Tungsten /lerafluonde, WFe 
Fumes in the air 

Decomp byH 20 Easily sol inaq alkalies 
(Ruif, B 1905, 38 747 ) 

Tungsten d^^odlde, WI 2 

Not decomp by H 2 O (Roscoe, A 162 
366) 

Insol m H 2 O, CS 2 and alcohol Decomp 
by boiling H 2 O, HNO 3 , H 2 SO 4 and aqua 
regia, sol in fused KOH, and alkah carbon- 
ates (Defacqz, C R 1898, 126 936 ) 
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Tungsten Mmiodide, WT4 
Insol m H 2 O, ether, chloroform and tur- 
pentine, sol in abs alcohol, decomp when 
boiled with H 2 O, sol with decomp in dil 
HCl and H 2 SO 4 , m HNO 3 and aqua regia, and 
m alkah hydroxides and carbonates fused or 
m aq solution (Defacqz, C R 1898, 127 
511 ) 

rntungsten mtnde, W8N2 
(Uhrlaub ) 

WsNs Insol m HNOs, dil H2SO4 and 
NaOH+Aq (Rideal, Chem Soc 1889, 66 
44 ) 

Ttm^en^tnde amide, W8N6H4=2WN2, 

Not attacked by acids or caustic alkalies + 
Aq (Wohler, A 73 191 ) 

Tungsten mtnde amide oxide, W7N8H404 = 
aWNs, W2(NH2)2, 2W08 
Not attacked by acids or alkalies (Woh- 
ler ) 

Tungsten wowoxide, WO 

Insol in H 2 O Not attacked by HCl, 
HF, H 2 SO 4 , or KOH+Aq HNOs+Aq or 
aqua regia convert it into WO 3 (Headden, 
Sill Am J 146 280 ) 


WsOs Insol in acids and alkahes (Desi, 
J Am Chem Soc 1897, 19 228 ) 

+H 20 Like Wfi 0 i 44 -H 20 (Allen and 
Gottschalk, Am Ch J 1902, 27 336 ) 

W4O3 (Desi, J Am Chem Soc 1897, 19 
219) 

WsOg (Desi ) 

W 6 O 144 -H 2 O Insol in H 2 O containmg a 
httle HCl 

Slowly attacked by cold, cone MOH-f Aq 
(Allen and GottSch^, Am Ch J 1902, 27 
333) 

Tungsten inoxide ammoma, WOa, 3NHa 
(Rosenheim and Jacobsohn, Z anorg 
1906, 60 306 ) 

Tungsten oxybromide, etc 
See Tungstyl bromide, etc 

Tungsten monophosplude, WP 
Not attacked by HF or HCl 
Sol m warm HNO3+HF Slowly attached 
by hot HNOs 

Not attacked by KOH+Aq or NaOH-f-Aq 
(Defacqz, C R 1901, 132 34 ) 

Tungsten dtphosphide, WP2 
Insol m H 2 O and in most orgamc solvents, 
insol m HCl and HF, sol in a mixture of 
HF and HNOs m the cold, and in aqua regia 
onwarmmg (Defacqz, C R 1900,130 916 ) 


vx lu the dry way, is at- 
a regia, which oxidises to 

hen moist, is sol in HCl or H2SO4+ 
0 m KOH+Aq Insol in NH4OH+ 
^Riche, A ch (3) 60 5 ) 

Insol in HCl, H2SO4 and cone aq 
, sol m HNOs (Hallopeau, C R 
27 135) 


Tungsten oxide, blue 

W 2 O 6 (Riche, A ch (3) 60 33), WgOg (v 
Uslar), W4O11 (Gmehn) 

All are probably the same substance Not 
attacked by boiling HNO 3 or aqua regia 
Slowly sol in boilmg KOH+Aq 


Tungsten inoxide, WO3 
Insol in H 2 O or acids SI sol in dil KOH 
+Aq, NaOH+Aq, Na 2 C 03 +Aq, or H 2 CO 3 + 
Aq, but easily sol in cone boiling solutions 
of same NH 40 H+Aq when boiling has a 
solvent action 

Insol in cone and dil H 2 SO 4 (Desi, J 
Am Chem Soc 1897, 19 214 ) 

Mm Tungstite Insol in acids Sol in 
NH 40 H+Aq 


Tungsten oxide, W2O8 

Sol in aLkalies (Desi, J Am Chem Soc 
1897, 19 214 ) 


Tungsten phosphide, W4P2 
Not attacked by any acid, not even by 
aqua regia (Wohler and Wright, A 79 244 ) 
W3P4 (Wohler and Wright ) 

Tungsten dzselemde, WSe2 
(Uelsmann ) 

Tungsten inselemde, WSes 
Easily sol in alkah sulphides or selenides 
+Aq (Uelsmann, Jahrb f Ch 1860 92 ) 

Timgsten sihcide 
Sol in HF 

Only very si sol in other acids (Warren, 
C N 1898, 78 319 ) 

WS 12 Not attacked by ordinary acids and 
scarcely by warm aqua regia, but violently 
attacked by HNO 3 +HI SI attacked by 
10% alkalies +Aq (Honigschmid, M 1907, 
28 1017) 

Not attacked by dil or cone HCl, HI, 
HNO3 or H 2 SO 4 , nor by not aqua regia 
Attacked by HNO3+HF or b> fused 
alkalies (Defacqz, C R 1907, 144 850 ) 
WS13 Violently attacked by HNO3+HF 
Not attacked by HNOs, H 2 SO 4 , HCl or HF 
(Frilley, Rev Mdt 1911, 8 509 ) 

W 2 S 18 Insol in acids including HF. sol 
m a mixture of HF and HNOs, sol m fused 
alkali hydroxides and carbonates (Vigour- 
oux, C R 1898, 127 394 ) 
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lungstea disulphide, WS2 

Oxidised by HNOs+Aq (Berzelius ) 

Insol in mm acids 

Sol in a mixture of HF and HNOs and m 
used alkalies and alkali carbonates (De- 
acqz, C R 1899, 128 611 ) 

Tmigstea insulphide, WSa 

Somewhat sol in cold, abundantly m hot 
BL 2 O, but separated out by the addition of 
jalts, especially NH 4 CI, or acids Sol in 
dkali sulphides, and hydrosulphides +Aq 
3ol m caustic alkahes, and alkah carbonates 
+-Aq Slowly sol in NH40HH-Aq m the 
sold 

Fungstic acid, H2WO4 

Insol m HoO Sol in HF Insol m tung- 
jtates+Aq 

44 7% H2WO4 IS sol m 50% HF+Aq at 
15^ 

55 3% H 2 WO 4 IS sol m 50% HF +Aq at 
50° 

100 g sat H2W04+HCl+Aq contam 
) 68 g H2WO4 at 80° 

9 8 % H 2 WO 4 IS sol in sat alcohohc HCl 
It 75° 

Insol in alcoholic solutions of HBr and HI 
Rosenheim, Chem Soc 1911 100 (2) 402 ) 

Freshly pptd tungstic acid dissolves m 
H2O2 (Kellner, Dissert 1909 ) 

Insol in liquid NH3 (Gore, Am Ch J 
L898, 20 830 ) 

II4WO6 Precipitate SI sol in H2O and 
iqueous solutions of the tungstates Sol in 
^50-300 pts H2O When freshly pptd , sol 
n alkah hydrites 01 carbonates 4- Aq (An- 
hon, J pr 9 () ) 


Sp gr of aqueous solution calculated by 
M=Mendelejeff, and G=(Gerladi (Z anal 
27 300), containing 


5 10 15 20 25% WOa, 

M 1047 1 098 1153 1 214 1 285 

G 1 0469 1 0980 1 1544 1 2172 1 2873 

30 35 40 45 50% WO, 

M 1366 1458 1555 1 581 (?) 

G 1 3660 1 4540 1 5527 1 6630 1 7860 


Solubility in ether at t° 



100 cem ether dissolve 


g of the cryst acid 

0 

83 456 

7 8 

88 389 

18 2 

99 66 

24 3 

110 76 


(Soboleff, Z anorg 1896, 12 32 ) 

Colloidal Sol m H2O Not precipitated 
by acids or alcohol Can be evaporated to 
dryness and heated to 200°, and stiU remams 
sol mH20 Sol m J^pt ofH20 

Sp gr of aqueous solution containmg 
5 20 50 66 5 79 8% WO, 

10475 12168 18001 2 596 3 243 
(Graham, Chem Soc 17 318 ) 

Perhaps paratungstic acid, H10W12O41 
(Klem, Bull Soc (2) 36 547 ) 

Tungstates 

Few normal tungstates are sol in H2O, 
even some of the K and NH4 salts are very 
si sol Most of the metatungstates hovever, 
are easily sol in H2O 

Tungstates msol m H2O are usually insol 
m dll acids 


VretatungstLC acid, H2W4O1S+9H2O 
Sol in H2O Solution may be boiled and 
vaporated to a syrujiy (onsistency, when it 
uddenly gelitinises and ordinary tungstic 
LCid IS pic (ipit lU d 

Sol m H2O When heated to 50°, it be- 
omes msol m H2O (Soboloff, Z anorg 
896, 12 28 ) 


Solubility in H2O at t° 



100 fdll 111) (llS 
solv( of the tr>st 

i( 1(1 

bp fer of the 
solution 

0 

41 46 

1 6025 

22 

88 57 

2 5239 

43 5 

111 87 

3 6503 


(Soboleff ) 


Sp gr of solution of metatungstic acid at 
7 6° containmg 

2 79 12 68 27 61 43 75% WO, 

1 0257 1 1275 1 3274 1 6343 
(Scheibler, J pr 83 273 ) 


Aluminum tungstate, Al 2 (W 04 ) 8 + 8 H 20 
Precipitate Insol m H 2 O anci Na 2 W 04 + 
Aq Sol m (NH 4 ) 2 Al 2 (S 04 ) 4 +Aq, NaOH+ 
Aq, NH 40 H+Aq 

Easily sol in H3PO4, H 2 C 2 O 4 , and 
H2C4H406+Aq (Lotz, A 83 65 ) 
feol m 1500 pts H 2 O at 15° (Lefort, C R 
87 748 ) 

AI 2 O 3 , 4 WO 3 -I- 9 H 2 O Sol in 400 pts H 2 O 
at 15° (Lefort, C R 87 748) 

AI2O3, 5 W 03 H- 6 H 20 Sol in H 2 O, from 
which it IS pptd by alcohol (Lefort ) 

Formula according to Lefort is AI2O3, 3WOs 
+3H2O, 2WO3 

See aho Alummicotungstic acid 

Alummum pamttmgstate, SALO,, 36WO,4- 
46H20=Al208, 7 WO 8 + 9 H 2 O (?) 

Easily sol in an alum solution (Lotz, A 
83 65 ) 

Aluminum ammomum tungstate, 3(NH4)20, 
AI2O8, 9WO8+4H2O 

Sol in cone HNO 3 and m cone HCl 
(Balke and Smith, J Am Chem Soc 1903, 
26 1230) 
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Altunmtun ammonium antimony tungstate 

See ALummicoantimomotungstate, ammon- 
ium 

Aluminum, antimony tungstate 
See Alummicoantunomotungstic acid 

Aluminum zmc tungstate, Al20fi, ZnO, 9WOa 
+ 2 OH 2 O 

Very sol m H 2 O (Daniels, J Am Chem 
Soc 1908, 30 1850 ) 

2 AI 2 O 8 , 3ZnO, I 8 WOS+I 6 H 2 O Sol m 
much H 2 O 

Sol in very dil mineral acids or m acetic 
acid (Darnels ) 

Ammomum tungstate, (NE[4)2W04 
Known only in solution 
(NH4)4 Ws0u-1-3H20=2(NH4)20, 3 WO 3 -I- 
3 H 2 O Sol m H 2 O with decomp Decomp 
on air with evolution of NHa, and formation 
of 2 ?amtungstate Sol in NH 40 HH-Aq 
(Mangnac, A ch (3) 69 23 ) 
(NH4)4WfiOi7+5H20=2(NH4)20, 5 WO 3 + 
5 H 2 O Sol at ordmary temp in 26-29 pts 
H 2 O with partial decomposition (Marignac ) 
-f-2HH20, + 3 H 2 O, + 4 H 2 O, + 4 HH 2 O, 
and -f 5 H 2 O (Pmagel, Dissert, 1904 ) 
(NH4)6W*8027+8H20«3(NH4)20, 8WO3 + 
8 H 2 O Sol m H 2 O (Mangnac ) 

Colloidal (NH 4 ) 20 , 6 WO 3 -I -4 or 6 H 2 O 
Miscible with water m nearly all propor- 
tions (Taylor, J Am Chem Soc 1902, 24 
632) 

Ammomum wetotungstate, (NH 4 ) 2 W 40 i 8 
-f- 6 H 20 (Mangnac, A ch (4) 3 74) 
-i- 8 H 20 Efflorescent Very sol in H 2 O 
Ipt dissolves at 15° in 0 84 pt H 2 O (Lotz) 
1 pt dissolves at ordmary temp in 0 35 
pt H 2 O (Riche ) 

Solubihty increases rapidly with the tem- 
perature 

Saturated solution at 40° is solid on cooling 
SI sol in ordinary, insol in absolute alco- 
hol (Lotz ) Insol m ether (Riche ) 
[(NH 4 ) 2 W 30 io- 1 - 5 H 20 of ^Tarprn„ri-"tc ’ 
(NH4)3 Wio06i-|-17H20 = 3uN H 4hO, IbWOa 
-I-I 7 H 2 O Verv eihorescent Decomp by dis- 
solving in pure H 2 O (Marignac, A ch (4) 
3 75) 

Ammomum pamtungstate, (NH4)ioWi204i = 
5(NH4)20, I 2 WO 3 
(Marignac, A ch (3) 69 25 ) 

According to Lotz (A 91 49) and Scheibler 
(J pr 80 208), formula is (NH4)6W7024 = 
3(NH4)20, 7 WO 3 

-I- 5 H 2 O (Scheibler J pr 48 232 ) 
-f-llH20 Sol m 25-28 pts cold H 2 O 
(Anthon ) 

Sol in 2 b 1 pts H 2 O at 10 7°, and 5 S pts 
at 100° (Lotz ) 

Sol in 33 3 pts cold H 2 O, and 9 6 pts at 
100° (Riche ) 


Sol m 22-38 pts H 2 O at 15-18° The 
solution gradually decomposes, with the 
formation or a more soluble salt (Marignac ) 
Not much more sol in NH 40 H 4 'Aq than 
m H 2 O Insol in alcohol (Anthon ) 

Sol in H 2 O 2 (Kellner Dissert, 1909 ) 

Ammomum bismuth tungstate 
See Bismuthicotungstate, ammonium 

Ammomum cadmium paratungstate, 
3(NH4)20, 12CdO, 35 WO 8 + 35 H 2 O 
Ppt Sol in H 2 O acidulated with HNO 3 
(Lotz, A 91 49 ) 

Ammomum cenum tungstate 
See Cencotungstate, ammomum 

Ammomum cobaltous tungstate, 8(NH4)20, 
2CoO, I 6 WO 8 + 3 H 2 O 
(Carnot, C R 109 147 ) 

Ammomum hydroxylamme tungstate, 
NH 4 OWO 4 NH 4 

Sol in H 2 O (Hofmann, Z anorg 1898, 
16 465) 

Ammomum (feme) tungstate, 5(NH4)20, 
Fe208, ^V'084’5H20 
Sol in H 2 O (Borck ) 

Ammomum lanthanum tungstate 
See Lanthamcotungstate, ammonium 

Ammomum magnesium paratungstate, 
2(NH4)20, 3MgO, I 2 WO 8 + 24 H 2 O 
Very slightly sol in H 2 O (Mangnac, A 
ch (3) 69 58 ) 

(NH4)20, 2MgO, rWOs+lOHaO Very 
si sol in H 2 O , sol in H 2 O acidulated with 
HNO3 (Lotz ) 

Ammomum mercunc timgstate, (NH4)2W04, 
HgW 04 +H 20 

Insol in H 2 O Decomp by acids or al- 
kalies (Anthon ) 

Ammomum neodjnmum tungstate 
See Neodymicotungstate, ammomum 

Ammomum mckel tungstate 
See Nickelicotungstate, ammomum 

Amm onium potassium pnratungstate, 
6 K(NH4)0, 12 WO 3 +IIH 2 O 
Sol in boiling H 2 O, si sol in cold H 2 O 
(Hallopeau, C K 1896, 123 180 ) 

Ammomum potassimn sodium paratungstate, 
5 (K, Na, NH4)20, I 2 WO 3 +I 3 H 2 O, where 
K Na NH4=3 3 4 
10 (K, Na, NH4)20, 24 WO 3 + 26 H 2 O, where 
K Na NH4==3 3 14 (Laurent) 
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Ammommn sodium pat atuugstate, 4(NH4)20 
Na 20 , I2WO8+5H2O ^ ' 

Can be crystallised from H 2 O without 
decomp (Lotz, A 91 57 ) 

4*14H20 Sol mwarmH20 (Hallopeau, 

C R 1896, 123 181 ) ' 

(NH4)20, 4]SIa20, I 2 WO 8 + 25 H 2 O SI sol 
in H 2 O (Hallopeau, C R 1895, 120 1344 ) 
SNasO, 15(NH4)20, 48 WO 3 + 48 H 2 O 

(Marignac, A ch (3) 69 53) 

2Na20, 3(NH4)20, I 2 WO 34 -I 5 H 2 O 

(Marignac ) 

3(NH4)20, 2Na20, I 2 WO 3 +I 5 H 2 O 
3(NH4)20, 3Na20, I 6 WO 8 + 22 H 2 O Sol 
m H 2 O without decomp (Hallopeau, C R 
1896,123 181 ) 

3 Na 20 , 4 (NH 4 ) 20 , I 6 WO 8 +I 8 H 2 O 

(Gibbs, Am Ch J 7 236 ) 

Is 2 Na 2 q, 3(NH4)20, I 2 WO 3 +I 3 H 2 O, ac- 
cordmg to Knorre (B 19 823) 

Very sol m hot H 2 O (Knorre, B 1886, 
19 823 ) 

(NH 4 ) 20 , SNaaO, I 6 WO 8 + 38 H 2 O (Wy- 
rouboff, Biill Soc Min 1892, 16 85 ) 

6(NH4)20, 2Na20, 2 OWO 3 + 24 H 2 O Can 
be cryst from boiling H 2 O (Baragiola, Dis- 
sert, 1902 ) 

^a20, 16(NH4)20, 5 OWO 3 + 5 OH 2 O SI 
sol in cold H 2 O (Gibbs, Proc Am Acad 
15 12) 


Ammonium zmc paratungstate, (NH4)20, 
2ZnO, 7 WO 8 + 13 H 2 O 
SI sol m boiling H 2 O, but more easily on 
addition of oxalic tartaric, phosphoric, or 
dll nitric acids, or of ammonium tungstate 
(Lotz, \ 91 49 ) 

Ammomum zircomum timgstate 
See Zirconotungstate, ammomum 

Ammomum nie^atungstate mtrate 

See Nitrate meiatungstate, ammomum 


Banum d^tungstate, BaW 207 +H 20 (?) 

Nearly msol in H 2 O 100 ccm H 2 O dis- 
solve about 0 05 g at 15® (Lefort, A ch 
(5) 16 325 ) 


Banum ^tungstate, BaW30io+4H20 (?) 

Sol m about 300 pts H2O at 15° Decomp 
^ boilmg H2O mto an msol salt (Lefort, 
Cf R 88 798 ) 

-I-6H2O (Scheibler ) 

Banum meiatungstate, BaW40i8+9H20 
Efflorescent Quite sol m hot H2O 
Partly decomp by coldH20mtoBa’W80ioand 
WO 3 , which recombme on heatmg (Schei- 
bler, J pr 80 204 ) 

Banum tungstate, BaW8026-f8H20 
Insol m H2O or HCl-l-Aq (Zettnow ) 
BaWsOis Banum bronze (Hallopeau, 
A ch 1900, (7) 19 121 ) 

Banum paratungstate, Ba6Wi204i+14H20, 
or Ba8W7024+8H20 

Insol in cold H2O, when freshly pptd is 
si sol in HiNOs+Aq (Lotz, A 91 60 ) 
Sol m NH4CH-Aq (Wackenroder ) 

+27H2O =Ba3W7024“l“16H20 Insol m 
cold, si sol m hot H2O (Knorre, B 18 327 ) 

Banum potassium tungstate tungsten oxide, 
BaW 40 i 2 , 5K2W4O12 
(Engels, Z anorg 1903, 37 136 ) 

Banum silver mciatimgstate 

(Scheibler ) 

Banum sodium para tungstate, 2BaO, 3Na20, 
12 WO8+24H2O (Marignac), or BaO, 
2Na20, 7WO8+I4H2O (Scheibler) 

Insol m H2O 


Ammomum timgstate vanadate 
See Vanadiotungstate, ammomum 

Antimony tungstate, Sb 203 , 5 WO 8 + 4 H 2 O 
Sol m H 2 O without decomp (Lefort ) 
Sb203, owe. +8110 Ppt 
See also Antimomo tungstic acid 

Banum tungstate, BaW 04 

Anhydrous Insol in H 2 O Decomp by 
boiling HNOs+Aq (Geuther and Forsberg, 
A 120 270 ) 

- 1 - J^H 20 Insol in H 2 O or boilmg H 3 PO 4 + 
Aq Sol m boiling, less sol in cold H 2 C 2 O 4 + 
Aq (Anthon ) 

-f2J^H20 Insol precipitate (Scheibler ) 
Pptd BaW04 is attacked by dil acids 
More sol in NH 4 N 03 +Aq than m H 2 O 
(Smith and Bradbury, B 24 2930 ) 


Banum sodium tungstate tungsten onde, 
2BaW40i2, SNajWsOis 
BaW 40 i 2 , 5 Na 2 'W 309 (Engels, Z anorg 
1903 37 131 ) 

Bismuth tungstate, Bi208, 6 WO 3 + 8 H 2 O 
Very sol in H 2 O with decomp Pptd by 
alcohol from aqueous solution (Lefort, C R 
87 748) 

Cadmium tungstate, CdW 04 

Anhydrous 

+H 2 O Sol m about 2000 pts H 2 O 
(Lefort ) 

+ 2 H 2 O Insol in H 2 O Sol in hot phos- 
phoric or oxalic acids, or m NH 40 H+Aq 
(Anthon, J pr 9 341 ) 

Sol in KCN + Aq (Smith and Bradbury„ 
iB 24 2390) 
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Lead tungstate, PbW04 
Insol m H 2 O or cold HNOs+Aq Sol in 
KOH-fAq Deeomp by hot HNOs+Aq 
(Anthon, J pr 9 342 ) 

Sol in about 4000 pts H 2 O (Lefort ) 
Min Scheelemte, Stolzute Sol in KOH+ 
Aq, decomp by BtNOs 
Absolutely msol in NH 4 N 03 +Aq (Smith 
and Bradbury, B 24 2930 ) 

Lead d^tungstate, PbW207+2H20 (?) 

Sol m about 80 pts H 2 O at 15® (Lefort ) 

Lead ^ttungstate, PbW 80 io+ 2 H 20 (?) 

Ppt (Lefort ) 

Lead wetotungstate, PbW40i8+5H20 

SI sol in cold, more in hot H 2 O Sol in 
hot HNOs+Aq (Scheibler, J pr 83 318 ) 

Lead pamtungstate, Pb 8 W 7024 
Insol in H 2 O, dll HNOa+Aq, (NH 4 ) 2 W 04 
+Aq, or Pb(NOs) 2 +Aq Sol m NaOH+ 
Aq or boihng H 3 P 04 +Aq (Lotz, A 91 49 ) 

Lead sodium paratungstate, PbO, 4 Na 20 , 
I 2 WO 8 + 28 H 2 O 
(Gonzalez ) 

Lithium tungstate, L 12 WO 4 
Rather easily sol in H 2 O (Gmelin ) 

Lithium wetotungstate, L12W4O13 

Insol in H 2 O (Knorre, J pr ( 2 ) 27 94 ) 
+XH 2 O Syrup (Scheibler ) 

Lithium paratungstate, LiioWi204i+33H20 
(or L 16 W 7 O 24 +I 9 H 2 O) 

According to Scheibler, more sol than the 
paratungstates of the other alkali metals 

Lithium tungstate tungsten oxide, L12W6O16 
Liikium bronze Insol in H 2 O 

Lithium potassium tungstate ttmgsten oxide, 
Ll 2 W 60 ifi, 3K2W40i2 

L%th%um potassium bronze Insol m H 2 O 
(Feit, B 21 135 ) 

Lithium sodium tungstate, L12WO4+3H2O, 
3(Na2W04+3H20) 

(Traube, N Jahrb Miner, 1894, I 190 ) 

Magnesium tungstate, Mg WO 4 

Anhydrous Insol in H 2 O Gradually de- 
comp by boiling cone HNOs+Aq (Geuther 
and Forsberg, A 120 272 ) 

+ 3 H 2 O Very sol in H 2 O, nearly msol 
in alcohol (Lefort, A ch (5) 15 329 ) 

+ 7 H 2 O Slowly sol in cold, very easily in 
hot H 2 O (Ullik, W A B 66 2 152 ) 


Magnesium ditungstate, MgW 207 + 8 H 20 (?) 
Sol m about 100 pts H 2 O (Lefort ) 

Magnesium ^rztungstate, MgW 80 io+ 4 H 20 (?) 

Easily sol in H 2 O with gradual decomp 
(Lefort ) 

Magnesium me atungstate, MgW 40 is+ 8 H 20 
Sol in H 2 O (Scheibler ) 

Magnesium para tungstate, Mg 3 W 7024 + 

24 H 2 O 

Very difficultly sol m cold, somewhat sol 
m hot H 2 O (Knorre, B 19 825 ) 

Magnesium potassium tungstate, MgW 04 , 

K 2 WO 4 

+ 2 H 2 O Very si sol in H 2 O (Ulhk ) 
■ 4 - 6 H 2 O Precipitate 

Magnesium potassium paratungstate, 

! 5(V8K20, VsMgO), I 2 WO 8 + 24 H 2 O 

Insol in cold, sol in hot H 2 O (Hallo- 
peau, C R 1898, 127 621 ) 

Magnesium sodium pamtungstate, 3MgO, 
SNaaO, I 4 WO 8 + 33 H 2 O 
Nearly msol in H 2 O (Knorre, B 19 
825) 

Manganous tungstate, MnW 04 
Min Hubnente Partially sol m HC1 + 

A.q 

+ 2 H 2 O Insol m H 2 O, sol m warm 
H 3 PO 4 and H 2 C 204 +Aq, si sol m HC 2 H 3 O 2 
+Aq Insol in cold HCl+Aq (Anthon ) 
+H 2 O Sol m about 2500 pts H 2 O it 
15° (Lefort ) 

Manganous ditungstate, MnW 207 + 3 H 20 (?) 

Sol m about 450 pts H 2 O at 15° (Lefort, 
A ch (5) 16 333 ) 

Manganous ^ritungstate, MnW80io+5H20(?) 

Decomp by H 2 O into MnW^O? and 
MnW 40]3 (Lefort, A ch (5) 17 480 ) 

Manganous meiatungstate, MnW 40 i 3 + 
lOHaO 

Very sol in H 2 O (WyroubofF, Bull S()< 
Min 1892, 16 82 ) 

Manganous paratungstate, 5MnO, 12W08 + 
34 H 2 O 

(Gonzalez, J pr (2) 36 44 ) 
Mn3W7024+llH20 When recently pptd , 
sol m a small amt of H 2 O acidul ited with 
HNO 3 (Lotz ) 

Manganous potassium tungstate, 2MnO, 
3 K 2 O, I 2 WO 8 +I 6 H 2 O 
Completely msol in H 2 O (Hallopeau 
Bull Soc 1898, (3) 19 955 ) 
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Manganous sodium pamtungstate, SNaaO. 
3MnO, I4WO3+36H2O ’ ' 

Sol m H2O (Knorre, B 19 826 ) 

Mangamc sodium tungstate 
See Permanganotungstate, sodium 

Mercurous tungstate, Hg2W04 
Insol m H2O (Anthon ) 

Impossible to obtain pure, as it is decomp 
into — 

2Hg20, 3WO3+8H2O Sol m 100 pts 
H2O at 15® (Lefort ) 

Mercurous wetotungstate, Hg2W40i8+ 
25H2O 

Ppt (Scheibler, J pr 83 319 ) 

Mercuric tungstate, HgW04 

SI sol in H2O and very unstable (Lefort, 
A ch (5) 16 356 ) 

3HgO, 2WO3 Insol m H2O (Anthon ) 
2HgO, 3WO3 Insol in H2O (Anthon ) 
3HgO, 5WO3+5H2O Sol in about 250 
pts H2O at 15® (Lefort ) 

2HgO, 5WO3+7H2O Decomp by hot or 
cold H2O (Lefort, (5 R 88 798 ) 

Mercunc ^ntungstate, HgW80io+7H20 (?) 

Sol in about 120 pts H2O at 15® (Lefort, 
A ch (5) 16 360 ) 

Molybdenum tungstate 

Easily sol in H2O Insol in NH4C1+Aq 
or in alcohol of 0 87 sp gr (Berzelius ) 

Keodymium timgstate, Nd2(W04)3 

Very si sol in HjO 1 pt is sol in 52630 
pts H2O at 22®, 59580 pts at 65°, 66040 pts 
at 98° (Hitchcock, T Am Chem Soc 1895, 
17 532 ) 

Nickel tungstate, NiW04 

+3HO Sol 111 iboiit 1000 pts H20atl5® 
(Lefort ) 

+6H2O Insol 111 11/) 01 H2C20i+Aq 
Sol in boiling JIiP04-f-A(i, IlCiH^O^+Aq, or 
in warm NILDIF+Acj (Anthon ) 

Nickel ditungstate, N1W2O7+5H2O (‘i’) 

Sol in ibout 2 )0 })ts ll^O (Icfoit) 

Nickel in tungstate, NiW3()io+4H20 (?) 

Sol in lEiO Pptd by iholiol Decomp 
by cold cjr w inn if () after ibovc pptn (Le- 
fort ) 

Nickel ?//eiatungstate, N1W4O13+8H2O 
Sol inHiO (bchcibkr, J pr 83 273 ) 

Nickel paratimgstate, N13W7O24+I4H2O 
Insol in H2O SI sol in H2C204+Aq 
Completely sol in warmHaP04 or HC2H3O2-I- 
Aq (Anthon ) 


Potassium tungstate, K2WO4 
Anhydrous Rather dehquescent Easily 
sol m H 2 O 

-[-H 2 O Easily sol m H 2 O Insol in 
alcohol 

-I- 2 H 2 O Very sol m H 2 O with absorption 
of heat 

1 pt dissolves in 1 94 pts cold, and 0 66 
pt boihng H 2 O Alcohol does not mix with 
cone aq solution, but slowly separates out 
the salt from it Acids, even H 2 SO 3 , HC 2 H 8 O 2 
or H 2 C 2 O 4 , separate out WO 3 from solution 
(Riche, A ch (3) 60 45 ) 

Potassium ditungstate, K2W2O7+2H2O 
Sol m about 8 pts H 2 O at 15®, but on heat- 
mg IS converted mto — 

-h3H20 100 pts H 2 O dissolve only 2-3 

pts at 15® (Lefort, A ch (5) 9 102 ) 

Potassium intungstate, K2'W'80io+2H20 
Sol m 5-6 pts H 2 O at 15® Can be re- 
cryst from hot H 2 O (Lefort, A ch (5) 9 
105) 

Potassium weiatungstate, K2W40i8+5H20 
Not efflorescent Easily sol m H 2 O 
(Marignac ) 

(K 4 W 6 O 17 + 8 H 2 O of Marguentte ) 

-b8H20 Extremely efflorescent (Seheib- 
ler ) 

Potassium ociotungstate, K2W8O26 
Insol m H 2 O (Knorre, J pr (2) 27 49 ) 

Potassium tungstate, K8Wio084+9H20 = 
4K2O, IOWO8+9H2O 
Properties resemble the poratungstate 
I (Gibbs, Proc Am Acad 16 11 ) 

I -f8ll2O = K4W60i7d-4H20 Sol in 15 pts 
H2O at 15°, but decomposed by heatmg mto 
K2W2O7 and K2W3O10 (Lefort, A ch (5) 9 
104) 

K10W14O47 Very difficulty sol in cold, 
appreciably sol m hot H2O, probably with 
decomposition (Knorre ) 

Potassium pamtungstate, K10W12O41+IIH2O 
(or K5W7D24-f-6HoO, according to Lotz 
and Scheibler ) 

Much more sol in hot than cold H 2 O (Anthon ) 

Sol in 100 pts H 2 O at 10° in 8 5 pts at 100° (An 
thon ) 

Sol in 40 6 pts cold and 16 15 pts boiling H 2 O 
(Richc ) 

By shaking the crystals several days at 
20°, I pt dissolves in 71 pts H2O If the 
silt lb treated with boiling water, more goes 
into solution the longer it is boiled, until 
after several days' boiling 1 pt of the salt 
dissolved in 5 52 pts H2O at 18° Kept m 
a closed flask, this solution contained after 
2b dxvs 1 pt of salt to 11 9 pts H2O, after 
153 days, 1 pt of salt to 15 6 pts H2O, after 
334 days, 1 pt of salt to 15 6 pts H2O In- 
sol in alcohol (Marignac ) 

+8H2O 
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Potassitun sodixun tungstate, K2WO4, 
2Na2W04+14H20 

Easily sol in hot and cold H2O (UUik, 
W A B 66 St 150 ) 

Deliquescent Sol in 1 pt cold, and 3^ pt 
hot H2O (Anthon ) 

Potassium sodium pamtungstate, Na20, 
4 K 2 O, 12W08H-15Hr20 
Sol in H2O (Marignac ) 

VuNaaO, ViiKaO, I2WO8+25H2O Sol m 
B2O (Marignac ) 

Potassium strontium tungstate tungsten 
oxide, 5K2W4O12, SrW40i2 
(Engels, Z anorg 1903, 37 143 ) 

Potassium uranous tungstate 
See XJranosotungstate, potassium 

Potassium zircomum tungstate 
^ee Zirconotungstate, potassium 

Potassium tungstate tungsten oxide, IC2WO4, 

Potassium tungsten bronze (Scheibler, J 

nr S21 ') 

)i2 Not attacked by 
1 by alkalies (Knorre, 

* j ) 

4WO2 Not attacked by acids, 

, or b> alkalies 4- Aq Insol in 

(Zettnow, Pogg, 130 262 ) 

3 not exist (Knorre ) 

Potassium sodium tungstate tungsten oxide, 

5K2W40i2+2Na4W60i6 
Potassium sodium tungsten bronze Prop- 
erties as potassium bronze 

51\2W40i2, 2Na2W309 As above (Knorre, 
J pr (2) 27 49 ) 

Praseodymium tungstate, Pr2(W04)8 
Very si sol in H2O 

Insol in H2O at 20°, at 75°, 1 pt is sol in 
23,300 pts H2O (Hitchcock, J Am Chem 
Soc 1895, 17 529 ) 

Rubidium metotungstate, Rb 20 , 4WO3-I- 
8H2O 

Sol in about 10 pts cold H2O 
Model atcly sol in warm H2O (Wyrou- 
boiT, Bull So( Mm 1892, 16 59 ) 

Rubidium pen/a tungstate, Ilb2W50i6 

Almost insol m hot H2O When finely 
powdered, it is sol m alkali carbonates + ^q 
(Schaeffer, Z anorg 1904, 38 163 ) 

Rubidium ociotungstate, Rb 2 W 8026 

Insol in H2O, acids, and alkalies (Schaef- 
fer, Z anorg 1994,38 103) 


Rubidium pomtungstate, 5Rb20, I2WO5-I- 

I8H2O 

Very si sol in H2O (Schaeffer, Z anora: 
1904,38 173 ) ^ 

Samarium metotungstate, Sm203, 12W08+ 
36H2O 

Easily sol in H2O (Cleve ) 

Samarium sodium tungstate, Na6Sm4(W04)9 
Insol in H2O Slowly sol in dil acids, 
easily m cone HCl-f-Aq (Hogbom. Bull 
Soc (2) 42 2) 

Silver (argentous) tungstate, 2W08 

HNOs+Aq separates WO3 KOH+Aq 
dissolves out WO 3 and separates Ag40 
(Wohler and Rautenberg, A 114 120 ) 

Does not e'^st (Muthmann, B 20 983 ) 

Silver tungstate, Ag2W04 
Sol m about 2000 pts H2O at 15® Easily 
decomp by NaCl+Aq or BlSTOa-l-Aq 
(Lefort ) 

Ag2W207 Insol in H2O Nearly msol in 
HC2H3O2 or HsPO^-f-Aq More sol in 
KOH, NH40H+Aq, or H2C204-hAq (An- 
thony pr 9 347 ) 

-hJEl20 Sol in about 5000 pts H2O at 
15° (Lefort ) 

Silver Tweiatungstate, Ag2W40ia+3Il2O 
SI sol in H2O (Scheibler, J pr 83 318 ) 
Nearly insol in H2O (Rosenheim, Z 
anorg 1911, 69 250 ) 

Silver paratungstate, AgioWi204i+8H20 
(Gonzalez, J pr (2) 36 44 ) 

Silver tungstate ammoma, Ag2W04, 4NH8 
Sol in H2O with rapid decomp (Wid- 
mann, Bull Soc ( 2 ) 20 64 ) 

Sodium tungstate, Na2W04-f 2H2O 
Sol in 4 pts cold, and 2 pts boiling H2O 
(Vauquelm and Hecht ) 

Sol mil pts cold, and 0 5 pt boiling H2O 
(Anthon ) 

Sol in 2 44 pts H2O at 0°, 1 81 pts at 
15°,0 81pt at 100° (Riche) 


Solubility m H2O at t° 


t” 

% Nix^WOi 

Mols Uii) 
to 1 mol 
NaiWOi 

IVI0I9 of 
anhydrous 
salt to 
100 mo Is 
H 2 O 

~3 5 

41 67 

22 87 

4 37 

+0 5 

41 73 

22 80 

4 39 

21 0 

42 27 

22 30 

4 48 

43 5 

43 98 

20 80 

4 81 

80 5 

47 65 

17 95 

5 57 

100 0 

49 31 

16 79 

5 95 


(Funk, B 1900, 33 3701 ) 
See also -I-IOH2O 
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Sp gr of NasW04+Aqat24 5°contaumig 
5 10 15 % NaiWOt+aHjO, 

036 1 075 1 H9 ' 

20 25 30 % Na,W0«+2H,0, 

166 1 215 1 274 ’ 

35 40 44 % NajW0i+2H,0 

349 1 430 1 492 

(Franz, J pr (2) 4. 238 ) 


Sp gr of Na 2 WOi+Aq at 25° 


Solubibty m HiO at t° 


Sp gr at 20® 

Per cent NaaWOi 

Per cent 
Na2W04 2HiO 

1 02016 

2 21 

2 48 

1 03945 

4 26 

4 78 

1 04292 

4 59 

5 15 

1 05831 

6 25 

7 01 

1 07449 

7 83 

8 79 

1 08209 

8 61 

9 66 

1 09687 

10 08 

11 31 

1 12114 

12 30 

13 81 

1 13036 

13 16 

14 77 

1 14392 

14 44 

16 21 

1 16896 

16 56 

18 62 

1 19154 

18 52 

20 79 

1 19938 

19 10 

21 44 

1 20787 

19 74 

22 16 

1 21720 

20 59 

23 11 ! 

1 25041 

23 16 

25 99 

1 25083 

23 30 

26 15 

1 26234 

24 05 

27 00 i 

1 28143 

25 46 

28 58 

1 33993 

29 50 

33 11 

1 38826 

32 68 

36 68 

1 41072 

33 91 

38 06 j 

1 47193 

37 30 

41 87 

1 48481 

38 20 

42 87 

1 48595 

38 43 

43 14 


t" 


-5 
-4 0 
-3 5 
-2 0 

0 0 
-1-3 0 
+5 0 

30 60 

31 87 

32 98 
34 52 
36 54 
39 20 
41 02 


MoU Hi*' MJ, 

to I mt 1 ' 

\tt^ i-U Uju jh 


(Pawlewski, B 1900, 33 1224 ) 


Na 2 W 04 +Aq is pptd b> HCl HNO or 
HsSOi+A-q, but not b> H bOs HI, HtN 

oxalic, or tartaric acidsH- 4.q but pptn b\ the 
former acids i§ not prevented b} presence of 
the latter, but when heated with HC H3O + 
Aq, or in presence of H 3 p 04 -h^q, 
acids cause no ppt (Zettnow, Pogg, 130 

16 ) 

Much more sol in H O 2 than in H 0 
(Kellner, Dissert, 1909 ) , , , 

SI sol in liquid NHj (rrankhn, \m Ch 
J 1898, 20 829 ) , , .. 

Insol in alcohol (Riche, A ch (i) 60 
52 ) 

Insol in methyl acetate (NTauniann, B 
1909, 42 3790) 

+IOH 2 O 


(Funk, B 1900, 33 3701 ) 

Sodium ditungstate, Nai^aOr 
Sol m HjO b\ heating se\era! h 
130-150® (Knorre, J pr 27 
+6HsO Sol in 13 pts Hjd at li 
fort, C R 88 798 ) 


Sol m 1 pt Decomp on & 

ito sol ^e/ratungstate and insol 
tate (Lefort, C R 88 79b ! 
Veither this nor the other fntungs 


A.nhydrou^ Insol m H O 
"plOHsO Sol at 13® m 0 93^ pt 
)rm a solution of 3 02 sp gr < Schei 
Sol at 19® in 0 195 pt I 

Precipitated b\ alcohol 


SI sol in H 0 b\ heating o hour- 
thnorre J pr 2 27 49 

Sodium oc/otungstate, N a WjO 
In&ol m H O Aer\ dir^c J ^ 
b^ acids and alkalies Krorre 
+ 12H 0 Easjih "ol in culu H < ^ 
be recr\ st w ithout decomp I 
66, 2 lo7 I 

SNazO, SWO 3 -LI 7 H M \ er% eS’ 
A er'v feol in hot HO W e - 
Chem boc 1907 29 112 

Sodium tungstate, O ^ 

+ lbHO tMariffPU ^ c 

ol ) 

-r2lHO Ol in(»re - 

more ripidl\ thin the p r^tv. - 
ngmc ' 

\a4V^30ii-r7H 0 ’) Mixturt^f 

and^a^^04 i Knorre, J or 2 5 
4-1 IH O hfrnrtMt 

HO v'^^^arigiiK 

100 pts H 0 dife->uKe lb pt- i 
fort, \ ch 10 9 97 
I Formula is 4NaO 10\\C> —2 
[cording to Gibbs (Proc Km A.*. 1 
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Sodium paratungstate, NaioWi204i+21Il20 
+25HoO 

-I-28H2O ~ 3Na6W7024 + I6H2O, according 
to Lotz and Scheibler 


Sol m 8 pts cold H 2 O (Anthon) in 12 6 pts at 22® 
(Forcher) 


Sol m about 12 pts H2O (Mangnac ) 
The aqueous solution saturated at 35-40® 
contained to 1 pt of the salt, after 


1 12 77 227 410 days, 

at 18® 18® 18® 16® 20® 

9 25 11 26 10 92 11 90 11 74 pts H2O 


Sol in ammoniacal silver solution with 
separation of Ag Easily sol in boiling 
alkaline potassium ferricyamde+Aq 
(Philhp, B 12 2234 ) 

Na2W04, 2W2O6 Bl'ue tungsten hrojnze 
N ot attacked by acids or alkalies (Scheibler ) 

Correct formula is Na2W60i6, according 
to PhiUip (B 16 506) 

Sol in ammoniacal silver solution with 
separation of Ag 

Na4W50i6 Properties as above (Phillip, 
B 16 499) 

Na2'W309 Properties as above (Philhp ) 


The solution saturated by very long boihng, 
after a part of the salt had crystallised out, 
contained, after 
1 2 12 days, 

0 68 0 91 2 59 pts H2O to 1 pt salt, 

72 222 405 days, 

6 88 9 75 8 80 pts H2O to 1 pt salt 

(Mangnac ) 


Strontium tungstate, SrW04 
Precipitate (Schultze ) 

Sol m about 700 pts H2O (Lefort ) 

Strontium ditungstate, SrW207+3H20 (?) 

100 ccm H2O dissolve 0 35 g at 15° (Le- 
fort, A ch (5) 16 326 ) 


Decomp by boihng with H2O (Knorre, 
B 18 2362) 

Sodium strontium paratungstate, Na20, 
4SrO, I2WO8+29H2O 
(Gonzalez, J pr (2) 36 44 ) 

Sodium strontium tungstate tungsten oxide, 

5NaW60i6, SrW ‘4012 

12Na2W809, SrW40i2 (Engels, Z anorg 
1903,37 138 ) 

Sodium thonum tungstate, Na4Th(W04)4 
Insol in H2O Slowly sol in dil acids, 
easily m cone HCl-hAq (Hogbom, Bull 
Soc (2) 42 2 ) 

Sodium ytterbium tungstate, Yb203, 9Na20, 
12W08 

Insol in H2O (Cleve, Z anorg 1902, 32 
154) 

2Yb208, 4Na20, 7WQ^ Ppt (Cleve ) 

Sodium yttnum txmgstate, Na8Y2(W04)7 
Insol in H2O, and very slowly attacked by 
dll acids (Hogbom, Bull Soc (2) 42 2 ) 


Strontium intungstate, SrW80io+5H20 (?) 

Sol m H2O with decomp mto SrW207 and 
SrW40i3 (Lefort, A ch (5) 17 477 ) 

Strontium metotungstate, SrW40is+8H2O 
Sohibihty as calcium meia tungstate 
(Scheibler ) 

Extraordinarily sol m H2O (Wyrouboff, 
Bull Soc Mm 1892, 16 63 ) 

Strontium poratungstate, Sr8W7024+16H2O, 
or Sr6Wi204i+27H26 

Insol m cold, si sol m hot 1120 (Knorre, 
B 18 327 ) 

Thallous tungstate, TI2WO4 
Very si sol in H2O Sol mhotNa2C03 + 
Aq (Flemming, J B 1868 250 ) 

Thallous meiatungstate, TI2W4O13+3H2O 
Nearly msol in H2O (Rosenheim, Z 
anorg 1911, 69 251 ) 

Thallous paratimgstate, SThO, 12W08 
Insol in H2O 

Sol m Na2C03+Aq and hOH-j-Aq 
decomposed by mineral acids (Schaeffer, Z 
anorg 1904, 38 171 ) 


Sodium zinc pamtungstate, Na20, 2ZnO, 
7WO3+I5H2O 

Difficultly sol in cold, more sol in hot H2O 
(Knorre, B 19 823 ) 

+2IH2O (Knorre ) 


Thallous hydrogen tungstate, TIHWO4 
Insol inH20 Difficultly sol inNHdOH-f- 
Aq Easily sol m boiling alkali carbonates 
or hydrates +Aq (Oettmger, J B 1864 
254) 


Sodium tungstate tungsten oxide, Na2W’04 

W2O6 

Yelloio tungsten hrorize Gradually de- 
liquesces on air Not dccomp by any acid, 
even aqua regia, except HI, or by alkalies 
(Wohler, Pogg 2 350 ) 

Correct formula is NasWeOis, according 
to Philhp (B 16 499) 


Thonum tungstate 

Precipitate (Berzelius ) 

Insol in H2O 

Tm (stannous) tungstate, SnW04+6H2O 
Insol in H2O Sol m oxalic acid and in 
KOH+Aq Slowly sol in hot H3p04 4-Aq 
(Anthon, J pr 9 341 ) 


TUNGSTOCYANIDE, MANGAKOl'j 


1097 


Tin (stannic) tungstate, 9SnOs, 13W0, 

Insol m anunonium tungstate+Aq Sol 
m tin salts+Aq, also m phosphoric, oxahc 
or tartaric acids +Aq (Lots, A 91 49 ) 

Tungsten tungstate, WOj, W0s=W,0t 
See Tungsten oade, WjOe 

tTianous tungstate, UOa, 3WOa+6HjO 
Decomp by NaOH+Aq or HNO,+Aq 
Sol m HCl+Aq, but not in HjSOa (Ram- 
inelsberg ) 


Insol in HjO s 

ZnWOi, 4VH*4- 

Decomp m the air (Briggs Clem 
1904, 86 677 ) 

Pcrttmgstic acid 
See Pertungstic acKt 


TJranyl tungstate, TJOs, W084-2H20 

Sol m about 100 pts H2O (Lefort, C R 
87 748 ) 

UOs, 3W03-{-5H20 (?) Sol in about 200 
pts H2O (Lefort ) 


Tungstoarsenic acid 
See Arsemotungstic actd. 

Tungstobonc acid 
See Borotangsbc add. 


Vanadium tungstate 

SI sol m H2O 

Ytterbium tungstate basic, (YbO)2W04 
Ppt (Cleve, Z anorg 1902, 32 153 ) 

Ytterbium metotungstate, Yb20s, 12W08H- 
35H2O 

Very sol m H2O (Cleve ) 

Yttnum tungstate, Y2(W04)8+6H20 
Very si sol in H2O, but more sol m 
]N’a2W04+Aq (Berlm ) 

2inc tungstate, ZnW04 
Insol m H O (Geuther and Forsberg, \ 
120 270) 

+H2O Sol in 503 pts H2O 


Tungstocyanhydnc aad, (CN)t-f 
6H1O 

Hydroscopic 

Sol m HjO and abs alcohol Insol uck 
ether, benzene etc lOlsson Z anorg 1914. 
88 71) 

Ammonium tungstocyamde, (NH4)4W(CN)f. 

Easih sol in HjO \queoub ‘solution de- 
comp sloi;\ h 

I Insol m organic soUerts 01sK>r, Z 
anorg 1914, 88 62 t 

Cadmium tungstocyamde, CdiW CV>i+ 
8HO 

^ea^l^ msol m HiO SI sol in dil HCI 
Sol m cone ^H40H-rAq Insol m organic 
sohents (Olsson, Z anorg 1914, 88 


Zme d^tungstate, ZnW207+3H20 (?) 

Sol in 10 pts H2O at 15°, but solution 
soon decomposes (Lefort ) 

Zme frttungstate, Zn'W30io+5H20 

Insol in boiling H2O Sol in ZnS044--^q, ' 
or Na4W60i7 -h Aq (Gibbs ) j 

Zme wze/atungstate, ZnW40i3+10H20 
Easily sol in H2O Loses erj stal H O b\ 
Ignition, and becomes insol m H O (Scheib- 
ler, J pr 83 273 ) 

+8H2O More sol m H2O than mag 
nesium comp (Wyrouboff, Bull Soc Mm 
1892, 16 72) 

Zinc tungstate, Zn4Wio034+18H 0=4ZnO, 
lOWOs+lSHaO 

Insol in HoO Sol in excess of zinc sd- 
phate or of sodium tungstate + A.q (Gibbs, 
Proc Am Acad 16 14 ) 

4-29H2O (Gibbs ) 

Zme pamtungstate, 5ZnO, 12W03 4-37H«>0 
(Gonzalez, J pr (2) 36 44 ) 


Caesium tungstocyamde, CSiW C\ t 
Easily sol m H O formmg 
Insol in alcohol and other orgarit ^ hints 
(Olbson 

Calcium tungstocyamde, Ca IV CN s— 

Easih '=‘ol m H 0 A-queem- "t ^ r ae- 
comp h 

Inbol in organic h M - 

Lead tungstocyamde, Pb V C\ -~4H * ^ 

Sol m H 0 solvit LT ^ 

tune 

Insol in organic ioi\ enti: 01.^ 'i 

Magnesium tungstocyamde, Mg W Ch — - 
6HO 

Eabih '^ol m H < ♦ Ac^^t ^ ^ 

decomp on heating 
Insol in orgaiiK ^ol\ e 1 

Manganous tungstocyamde, M n W L N s 
SHO 

Insol m H O and in ^cid- 
Insol m orgimt suhent'- 
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Potassium tungstocyanide, K4W(CN)a+ 
2 II 2 O 

Easily sol in H 2 O from which it can be 
cryst 10 com H 2 O dissolve 13-14 g salt 
at 18° 

Insol m alcohol, ether and other organic 
solvents (Olsson ) 

Rubidium tungstocyamde, Rb4WfCN)8-f 
3 II 2 O 

Easily sol inH20 Can be cryst froinH20 
Insol in alcohol and other organic solvents 
(Olsson ) 

Silver tungstocyamde, Ag4W(CN)8 
Insol in H 2 O 

Insol in acids Decomp by dil HCl 
Sol m hot cone ]SiH 40 E+Aq 
Insol in organic solvents (Olsson ) 

Sodium tungstocyamde, Na4W(C]Sr)8+ 
2 ^H 20 
Hydroscopic 
Easily sol m H 2 O 
Insol in organic solvents (Olsson ) 

Strontium tungstocyamde, Sr2W(CN)8+ 
8 H 2 O, + 9 H 2 O 

Easily sol in H 2 O Aqueous solution de- 
comp on standing 
Insol in organic solvents (Olsson ) 

Thallium tungstocyamde, Tl 4 W(CN )8 
Difficultly sol m cold H 2 O, more sol in 
hot H 2 O 

Insol m organic solvents (Olsson ) 

Zinc tungstocyamde, Zn 2 W(CN) 8 “l~ 4 H 20 
Insol in H 2 O, and acids 
Sol in cone NH 40 H+Aq (Olsson ) 

ikTe^atungstoiodic acid 

Ammomum metotungstoiodate, 

2(NH4)20, 2 I 2 O 6 , 4 WO 3 +I 2 H 2 O 
Very si sol in H 2 O (Chrdtien, A ch 
1S9S, (7) 16 411 ) 

Potassium tungstoiodate, K2H3WIO8 
(Blomstrand, J pr (2) 40 327 ) 

2I\/), 21/),, 4WO +SH 2 O 
5 13 g are sol m 1 1 H^O at 15°, 8 25 g 
at 100° (Chretien, A ch 1898, (7) 16 431 ) 

Tungstoperiodic acid 

Ammomum sodium tungstopenodate, 

2 (NH 4 )A NaaO, I 2 O 7 , 2 W 08 -fl 6 H 20 
Ppt (Rosenheim, A 1899, 308 64 ) 

Banum tungstopenodate, 

5BaO, I 2 O 7 , I 2 WO 3 +I 2 H 2 O 
Ppt (Rosenheim ) 


Potassium tungstopenodate, 

6 X 20 , I 2 O 7 , 12 WO 8 + 8 H 2 O 
Sol m H 2 O (Rosenheim ) 

Sodium tungstopenodate, 

3Na20, I 2 O 7 , 2W08-f-4B[20 
Ppt 

SNaaO, I 2 O 7 , I 2 WO 3 +I 6 H 2 O Sol in 
H 2 O (Rosenheim ) 

Strontium tungstopmodate, 

5SrO, I 2 O 7 , I 2 WO 8 + 28 H 2 O 
Sol m H 2 O (Rosenheim ) 

Tungstophosphonc acid, 

See Phosphotungstic acid 

Tungstosilicic acid, 

See Silicotungstic acid 

Tungstotungstic acid 

Lithium tungstotungstate, L12O, WOsH- 
WO2, 3WO3 

Insol m boilmg H 2 O and cone HCl 
fHallopeau, C R 1898, 127 514 ) 

Potassium tungstotungstate, ^ 20 , WOj-f 

WO2, SWO* 

Insol in hot H 2 O, and cone HCl (Hallo 
peau, Bull Soc 1899, (3) 21 267 ) 

Tungstous acid 

Sodium tungstite, Na 2 W 206 
iSee Tungstate tungsten oxide, sodium 

Tungstovanadic acid 
See Vanadiotimgstic acid 

Timgstyl d!^broInlde, W 02 Br 2 

Not decomp by cold H 2 O (Roscoe ) 

Tungstyl ^eimbromide, WOBr4 

hjxtremely deliquescent Decomposes it 
once in moist air or with H 2 O 

Tungstyl dichloride, WO2CI2 

Not decomp by cold, and but slowly by 
boilmg H 2 () Sol in alkalies and ammoni i 

Tungstyl ie^mchlonde, WOCI4 

Easily decomp by H 2 O or moist air 
Very sol in CS 2 and S 2 CI 2 SI sol in lx n- 
zene (Smith, J Am Chem Soc 1899, 21 
1008) 

Tungstyl ieirafluonde, WOF 4 

Sol in H 2 O with decomp Very hydro- 
scopic 

Insol in carbon tetrachloride 



URANATE, POTASSIUM 


tm 


SI sol m carbon bisulphide, dry benzene 
a^ixd ether 

Easily sol m chloroform and absolute 
alcohol (Ruff, Z anorg 1907, 52 265 ) 

:styl fefrofiuande ammonia, 2WOF4, 


Sol in H2O with decomp 
Insol in hquid NH3 (Ruff, Z anorg 
J.907, 62 266) 

TJltramaxme blue, 2Na2Al2Si208, (?) 

Not attacked by solutions of aJkahes or 
i^^HiOH+Aq Decomp by acids or acid 
salts 4“ Aq Decomp by alum -fAq 

Ultramarine green, Na2Al2Si208, NaiS (?) 

Decomp by mineral acids Not attacked 
by alkalies Decomp by alum H-Aq 

Ultramanne white, 2Na2Al2Si208, Na2S (?) 

XJramc acid, H2UO4 

Insol m H2O Sol m acids Very sol m 
cold dll HNOs+Aq SI sol in boilmg 
2SrH4Cl+Aq Insol m KOH, NaOH, or 
NH40H-1-Aq Easily sol m (NH4) CO3, 
KHCOjj, and NaHCOs+Aq, less in K CO 3+ 
Aq (Ebelmen ) 

Easily sol in mahc and tartaric acids to 
form complex compds (Itzig, B 1901, 34 
3822 ) 

H4UO5 Insol in H2O, sol m acids 
CEbelmen ) 

XJranates 

Insol m H2O, sol in acids 

Ammonium uranate 

SI sol in pure H2O, insol in H 0 contain 
mg NH4CI or NH4OH , V 

Sol m (lSrHi)2COs+Aq (Peligot, ch 

^^(NHuLo, 4UOs+ 7H40 (Grubler, Dis 

6UO3 + IOH2O Insol m cold 
and hot HaO and alkahes+ Aq Verv sol in 
H2SO4, HCl and acetic acid + Aq (Zehenter 
M 1900,21 235) 

Bantun uranate, Ba'U'04 

Insol in H2O Sol in dil awds 
BaUjO? As above (Ditte, C R 9B 
BaUaOio+AHHjO Nearly msol in H O 

cold dil 

hot acetic acid (Zehenter, M 190 , - 

BaaUsOiT+SHzO Nearly insol in hot 

or cold H ,0 KOH +Aq and alcohol 

Easily sol’ in cold dil HCl or HNOj and m 
hot acetic acid (Zehei^er ) aq 

BaallTOzs+llHjO Same properties 
BaUjOio (Zehenter ) 


Bismuffi tiranate, BiiOf, UOi+HiU 
Mm Vmn(»pha€rUf 

Calcmm uranate, CaUOi 
Insol m H/), soi m dil acids iDitte, 
C R 95 9S8) 

CaUiOr Inacd m H2O, sol in dil actds 
(Ditte ) 


(kibalt uranate 

Insol in H*0, sol in Pb(CsH^>*)i*f Aq 
(Persoz, J pr S 216 ) 

Sol in IINOi+\q, ineol m KNOi+Aq 
(Ebelmen, A cb (3) 6 222 ) 

uranate, CuUiOt 

Insol mHiO (Debpa\,A ch (3)61,451 ) 

Lead uranate, PbU04 
If igmted, very difficuith sol in -f 

Aq (Wertheun, J pr 29 228 ) 

Insol m Pb(CsHj02)2'fAq (Persoi ) 
3PbO, 2UO, Sol m dii HNOi+\q 
(Ditte, A ch (6) 1 338 i ^ 

PbLjOio Insol in bo! m HNOi 

Insol m KOH+^q, NHiOH and cold 
acetic acid Sol in hot acetic acid ^Zehen- 
ter,M 1994,26 21o)^ ^ ^ 

PbA O19+4H2O In«ol in hot or cold 
H2O Sol m HNO, Insol m KOH+ 
\H4OH, alcohol and ether Si sol m cold, 
more easilj sol m hot acetic acid Zehenter 1 

Lithium uranate, D I O4 
Insol in H 0 , but detomp thereby 
in dll acids 

Magnesium uranate, MgL04 

Inbol m H O Nearh m^ol in cold HCi- 
\q sol m HCl--\q on WM .1 2 

and more rapidh b\ addit on of a littie H \ * 
-f \q Ditte ' 

MgL 0 Ppt h€Tzel u- 

Neodymium uranate, Nd 1 3O — I'^H U 
Ppt (Orloff Ch Z PM- 31 

Potassium uranate, K I O4 ’ 

Insol in HU -ul n d ’ ^ ^ - 

asNaK^ Hitu 
K I O -bH V 1 1- ' ^ 

dll acids e\eii atet a u 
B 14 440 ^ . 

Insol in K CO -Vq b 
alkali hidrogen carbon ite 


/ 


Ze e 

In 

Nat 


5 

17 


il • ^ 


(Ebelmen 
K 0, 410 -dH O 
21 23o ^ 

K 0, bLO +bH O 

(Drenckmann Zeit ge-^ 

-4-IOHO Nearh m-ol m ah 
HO Easih sol in hot acetic ici 
HClandHNO I|i‘ol ^ 2 ^ ’b 

hol and ether (^Zehenter M 21 -gi 


\U 


H ^*>4 
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Potassitua hydroxylamme tiranate, 
U 04 (NH 40 ) (NH 3 OK) +H 2 O 
SI sol in H 2 O, insol m alcohol (Hofmann, 
A 1899, 307 318 ) 

Rubidium uranate, RbU04 
Insol m H 2 O (Ditte, A ch (6) 1 338 ) 

Silver uranate, Ag2U207 

Insol in H 2 O Easily sol m acids (Alibe- 
goff, A 233 117 ) 

Sodium uranate, Na2U04 (?) 

Insol m H 2 O, sol m dil acids Sol m 
alkali carbonates +Aq (Ditte ) 

Na 2 U 207 + 6 H 20 Insol in H 2 O Sol in 
dll acids (Stolba, Z anal 3 74 ) 

Na20, 3 UO 3 Insol mH20 Easily sol in 
very dil acids (Drenckmann ) 

NaaO, 5 UO 34 - 5 H 2 O Insol m H 2 O, alco- 
hol, NH 4 OH KOH 4- Aq Sol mHCl,HN 03 , 
H 2 SO 4 SI sol even on boilmg m cone 
acetic acid (Zehenter, M 1900, 21 235 ) 

Sodium hydroxylamme uranate, 

U 04 (NH 40 ) (NHjONa) +H 2 O 
Sol in H 2 O (Hofmann, A 1899, 307 319 ) 
U04(NH80Na)2-f-6H20 Very sol m H 2 O 
(Hofmann ) 

Strontium uranate, SrU04 
Insol in H 2 O Sol in dil acids 
SrU 207 As above (Ditte, C R 96 988) 
Very si sol in H 2 O Sol in all acids 
especially oxalic 

-f H 2 O Very si sol in H 2 O Sol m all 
acids especially oxahe (J, C C 1896, II 
512 ) 

Thallous uranate 

Ppt (Bolton, Am Chemist, 1872, 2 
456) 

Zme uranate 

Insol in H 2 O, sol in Pb(C 2 H 302)2 4Aq 
(Person, J pr 3 216 ) Sol m HNOa+Aq, 
insol in KINOs, and NH4N'03+Aq (Ebel- 
men A ch (3) 6 221 ) 

Pemramc acid 
jSee Peruramc acid 

Uranium, U 

Not attacked by H 2 O Slowly decomp by 
cold dll H 2 S 04 +Aq, rapidly on warming 
Easily sol in dil or cone HCl+Aq I used 
U IS slightly attacked by cone or fuming 
HNOj, or cone H 2 SO 4 Amorphous U, how 
ever, is easily attacked thereby Not at 
tacked by acetic acid, KOH, NaOH, or 
NH 40 H+Aq (Zimmeimann, B 16 849 ) 
■WTaen finely divided, it is decomp by H 2 O 
slowly at ordinary temps and rapidly at 
100° (Moissan, C R 1896, 122 1091 ) 


Uramum antunomde, U8Sb2 
Violently attacked by cone HNO 3 (Co- 
lam, C R 1903, 137 383 ) 

Uramum arsemde, U8AS2 
Violently attacked by cone HNOs (Co- 
am, C R 1903 137 383 ) 

Uramum bonde, UB2 

Sol m HNOs and HF Decomp by fused 
alkahes (Wedekmd, B 1913, 46 1204 ) 

Uramum i/abromide, UBra 
Very hygroscopic Sol in H 2 O with hiss- 
ing (Ahbegoff, A 233 117 ) 

Uramum teirahromide, l^r4 

Anhydrous Very deliquescent Sol in 
H 2 O With hissmg (Hermann ) 

Insol m alcohol (v Unruh, Dissert, 1909 ) 
Sol m acetone (Eidmann, C C 1899, II 
1014), methyl acetate (Naumann, B 1909, 
42 3790), ethyl acetate (Naumann, B 

1904,37 3601) 

-f-SHaO Very dehquescent, and sol m 
H O (Rammelsberg ) 

Uramum carbide, UC2 

(Ruff and Hemzelpaann, Z anorg 1911, 
71 72) 

Attacked slowly by H 2 O Slowly attacked 
by cold dll HCl, H2SO4 or HNOa+^q 
Cone acids, except HNOs, react si m the 
cold, violently on heatmg (Moissan, Bull 
Soc 1897, (3) 17 12 ) 

So] m fus^ KNOs and KClOj, sol m dil 
acids in the cold and in cone acids on heating, 
decomp by H 2 O (Moissan, C R 1896, 
122 276) 

Uramum ^nchlonde, UCls 
Very sol in H 2 O (Peligot ) 

Very unstable (Zimmermann ) 

Very hygroscopic Sol in H 2 O with de- 
comp Sol in cone HCl and solution is 
much more stable than aqueous one (Rosen- 
heim and Loebel, Z anorg 1908, 67 234 ) 

Uranium ie^mchlonde, UCI4 
Anhydrous Extremely deliquescent 
Sol in H 2 O with evolution of heat De- 
comp on boiling Sol in NH 4 CH-Aq with- 
out decomp 

HCl increases its solubility in H 2 O (Aloy, 
Dissert 1901 ) 

Sol in alcohol, acetone, acetic ether, ben- 
zoic ether Insol in ether, CHCl and 
CeHs (Loebel ) 

Sol in ethyl acetate (Naumann, B 1904, 
37 3601 ) 

Uramum peniacblonde, UCL 

Deliquescent Sol in H 2 O with evolution 
of heat and decomposition iRoscoe, B 7 
1131 J 



URANOUBANIC OXIDE 


UOl 


Sol in acetic acid, acetic ether, benzalde- TJramum iodide 
^de. glycerme, ben^l alcohol (trace), Sol methjl acetate (Naumatm, B 1904 
aStrobenzene (trace), xylidine and p-tolmdine 37 36OI ) 

(on -warming) 

'Insol in anilin e, ligrom, pyndme, quinoline, XTrannun nitnde, U8N4 
^loethyl ether, t^oamyi ether and CS2 (Colam, C R 1903 137 383 ) 

CPnmner, Dissert 1904 ) 

Sol m abs alcohol Insol in ether, CeHc, Uranium suboade, UO (9) 

Nitrobenzene, ethyleae bromide SI «ol (Quyard, Bull Soc (2j 1 S9 i 
m CCI4 and CHCls Sol m benzoic eth''r. Does not exist (Zunmermann. A. SIS 


acetone and trichloracetic acid Best solvents 301 ) 
are ethyl acetate and benzonitrile Sol in ^2* 
many organic compounds containing oxygen ^^e b 
Dissert 1907 ) 


(Guyard, Bull Soc (2) 1 S9 ) 

Does not exist (Zunmermann, K 213 


TOcamum dtfluonde, UF2+2H2O 

ppt (Giohbti and Agamermone, C C 
1906, I 1130 ) 

Uranium ^^irafluonde, XJF4 

Insol in H2O Very si sol m dil acids 


U203(^) Ppt Decomp b\ H2O and in 
the air (Pehgot) 

Uranium dioxide (Uranous onde), UO* 

Insol m dd HCl or H SO44- 
Sol m cone H SO4, and easilj m HNOj-p 
Aq (Pehgot ) 

Insol m NH4C1+Aq (Rose ) 

Only si sol m H2SO4, but a considerable 
amount is converted mto the sulphate i^hich 


insoi UJ- V Cl V 01 OCX 111 Viii oiuiVAo , , — 

Bol in hot cone H2SO4, and slowly m warm + a ^ 

TTfjn.4-An fBnltou .T B 1866 2091 Slowly sol m HCl, the amount dissolv^ 


eouo HNOs+Aq (Bolton, J B 1866 209 ) 

ounc 1 M V } ^ m a given time varjung widelj with the 

-r^ — TTtr method of preparation of the oxide (Colani, 

XJramm hesafluonde, m, * ^ ^ C B 1912, 166 1251 ) 


Uramum ^eainfl-uonde, UFe 

Very sol m H2O (Ditte, A ch (6) 1 
339) 

Fumes in the air 

Very hydros opic, sol in H2O (Ruff, B 

1909, 42 495 ) xr xt 1 

Very hygrosoopic Sol in H2O Nearly 
insol in CS^2 Insol in paraffine oil Sol in 
symmetrical tetrachlorethane (best solvent), 
CHCI3, CCI4 and nitrobenzene (v Unruh, 
Dissert 1909 ) ^ ^ ^ 

Decomp by H2O, alcohol and ether 
Nearly insol in CS2 

Sol in CHCI3, CCI4, nit obenzene and 


(h) 1 SI more sol m EDsOs than m aqua regia, 
(Raynaud, BuU Soc 1912, (4) 11 802 ) 

Very sol m cone HXO3, less sol m dii 
^ HNO3 1 gram is sol m 3100 grams HCl 
, (1 17) at 17“, 4650 grams HBr(l o2i at 17% 

Nearly 22OO grams H2S04(1 79) at 17% 12,000 grams 
Sol in aeetic acid at 19° (Ra\Tiaud, C R 1911, 
)lvent), 163 1431 ) 

Unruh, attacked b} hquid XHs (Gore, Am 

Ch J 1898, 20 830 ) 

ether Uraninite Easll^ sol m w arm 

^ HNOa+Aq Not attacked b\ HCl-Aq 


Sol in CHCI3, CCI4, nit obenzene ana 
C2H2CI4 (Ruff, Z anorg 1911, 72 81 ) Uramum inoxide (Uramc oxide), tUa 


TJramum hydrogen fluonde, UFe, SHF (?) 
Sol m H2O (Ditte ) , ,, , 

Is UO2F2, HF H-HaO (SmitheUs ) 


Uranous hydroxide, UO2, rcH20 oeeU 

Easily sol in dil acida Uramui 

Insol in alkali hydrates and carbonates 
-1-Aq (Berzelius ) * 31 

Sol in alkali carbonates+Aq (Rammels- 

^^U(0H)4 Sol in dll acids (Aloy, Bull 
Soc 1899, (3) 21 613 ) 


Sol inHNOs+Aq iPehgot s 
Insol in boiling K tartrate — Aq hah 
lenberg and HiJher, Am Ch J 1S94, 16 102 
Sol in oleic acid (Gibbons, Ajch Pharm 
1883, 221 621 ) 

See Uramc acid 


Uramum te roxide, UO4 

Decomp b^ HCl+Aq (Fal^le^ Chem 
Soc 31 133) 

+2H 0 A er\ h\ grofecopic < Zimmer 


_ /o\ UiaxLlUXU //t 

XJranouramc hydroxide, UsOs, 6 H 2 O (?) 

Easily sol in acids , . , Mixture 

Decomp by (NH4)2C03+Aq, which dis- Pogg 

solves out UO3 (Berzelius ) Mixture 


+3HO 

Uramum peniozide, U Os 
Sol in acids (Pehgot ) 
Mixture of LO3 and l Ob 


(Rammels 


UO3 (Berzelius) Mixture of UO andLsOs (Zinimermani 

A 232 273) 

droxide Uranouramc oxide, UsOs 

Green uranium o^e 

Hr^Guiard, C R 1907.146 


Uramc hydroxide 
See Uramc acid 


Uramum teiraiodide, UI4 
Sol m H2O (Guicha; 
921) 
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Solubility m salts +Aq at t° 


Salt solution 

t® 

Solubility 
mol per litre 

0 05-N NH 4 CH-Aq 

18 

0 01419 

25 

0 02246 


35 

0 04445 


45 

0 07575 


55 

0 09544 

0 1-N NH4Cl-hAq 

18 

0 00356 

25 

0 00996 


35 

0 02347 


45 

0 04507 


55 

0 06314 

0 05-N NHiNOs-l-Aq 

18 

0 01433 

25 

0 02364 

0 1-N NH 4 N 03 +Aq 

18 

0 00497 

25 

0 01050 


(Meyer, Z Elektrochem, 1909, 16 267 ) 


Insol in alcohol (v Hauer ) 

(6) Sol m cold H 2 O, from which it is pptd 
by alcohol (Berzelius ) 

Ammomtim d^valladate, (NH 4 ) 2 V 40 ii+ 4 H 20 
Sol in H 2 O, from which it is precipitated 
bv sat NH^Cl+Aq or alcohol (v Hauer, 
W A B 21 337) 

Correct formula is (NH 4 ) 8 V 70 ]o-h 2 H 20 , 
according: to Rammelsberg (BAB 1883 3 ) 
H-3H20 Very sol in H 2 O (Ditte, C R 
102 918) 


HVO 3 , 3 NH 3 O, 2NH3=V06N6Hi 6 Rap 
idly decomp by H 2 O (Hofmann an 
Kohlschutter ) 

Axmnonitun potassium vanadate^ K 2 V 40 i 

(NH4)4V60i7+9H20 

Sol m H 2 O (Ditte, C R 104 1844 ) 

Ammomum sodium vanadate, Na 2 V 40 i 

(NH4)4Ve0i7+15H20 

Sol m H 2 O (Ditte, C R 104 1841 ) 

Ammonium uranyl vanadate, (NH4)20, 2UO 
V2O6+H2O 

Insol in H 2 O, NH 40 H+Aq, or di 
HC 2 H 302 +Aq (Carnot, C R 104 1850) 

Banum we^ctvanadate, Ba(V08)2+H20 
Somewhat sol in H 2 O before igmtio 
Sol in cone H 2 SO 4 (Berzelius ) 

Banum p 2 /^ovanadate, Ba 2 V 207 
Somewhat sol in H 2 O (Roscoe ) 

Banum vanadate, Ba2V60i7+14H20 
(Ditte, C R 104 1705 ) 
Ba3Vio028+19H20 1 pt is sol m 521 

ts H 2 O at 20-25° Much more sol in he 
ut decomp bv boiling H 2 O (v Hauer, 1 
A B 21 344) 

Sol in about 5000 pts H 2 O (Manasse, ' 
C 1886 773 ) 

Ba4Vio029~i”2H20 (Norblad ) 


Ammomum invanadate, (NH4)2V60i6 
Anhydrous Nearly insol in hot or cold 
H 2 O (Norblad, B 8 126) 

1 5 g dissolve m 1 litre of boiling H 2 O 
(Ditte, C R 102 918 ) 

-i-5H 0 Very si sol in H 2 O (Ditte ) 
-i-6H20 (0 Very sol in H 2 O (v Hauer, 
W A B 39 455) 

Could not be obtained (Norblad, also 
Rammclsherg, BAB 1883 3 ) 

Ammomum vanadate, (NH 4 ) 3 V 70 io“H 2 H 20 
Coriect formula of v Hauer's dtvanadate, 
according to Rammelsberg (BAB 1883 3) 
SI sol in H 2 O 


Bismuth vanadate, Bia(V 04)2 

Mm Puchente Sol in HCl+Aq wi 
evolution of Cl 


Cadmium vanadate, Cd(VOar )2 
(Ditte, C R 102 918 ) 
CdV60i„-f24H20 SI sol in H 2 O (Dit 
C R 104 1705 ) 


Cadmium potassium vanadate, CdK2V60i7 
-i-9H20 

(Ridau, A 261 148 ) 

CdaVioOas, I\fVio02«+27H20 1000 p 

Rjp dissolve 5 4 pts at 18° (Radau ) 


Ammomum ^esgr/nvanadate, (NH4)4VflOi74- 
4 or CH 2 O 

Very sol in H 2 O (Ditte, C R 102 918 ) 

Ammomum peniavanadate, (NH4)4Vio027 + 
IOH 2 O 

Sol in H O (R immclsherg, B A B 1883 
3) 

Ammomum hydroxylamme vanadate, 
VO 0 N 3 H 10 

Rapidly decomp by H O (Hofmann and 
Kohlschiitter, Z anorg 1898, 16 472 ) 


Cadmium vanadate bromide, 3Cd8(VO, 
CdBra 

Very sol in dil acids (de Schulten, Bv 
Soc 1900, (3) 23 IbO) 

Cadmium vanadate chloride, 3Cd3(VO 
CdCl2 

Very sol in dil acids (de Schulten, Bi 
Soc 1900, (3) 23 159 ) 

Caesium 77^eiavanadate, CsVOs 
(Chabri(S, A ch 1902, (7) 26 228 ) 
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Ca(V08)2+4H20 

flMIuch more sol than Sr (VO 3) 2, and solu- 
IS not precipitated by alcohol (Ber- 


Cupnc lead vanadate, 5(Cu, Pb)0, ViOi+ 

2H2O 

Mm Motiramiie 


+3H2O 
3ch.euer, Z 


Sol in H2O2, insol in alcohol 
anorg 1898, 16 304 ) 


3CuO, V2O6, 3(3PbO, \20*), 6CUO2H2+ 
I2H2O Mm PsUtacinniie 


pj/^'ovanadate, Ca2V207+5H20 
IPrecipitate 

54^2H20 Very sol in dil acids (Ditte 
1:R 104 1705 ) 

+-2MH2O (Roscoe ) 

l^citiixi dtvanadate, CaV 4O11+9H2O 
Easily sol in H2O (v Hauer ) 

"TOien fused is nearly msol in H2O (v 

(Manasse, A 240 23 ) 

Dalc^tsm invanadate, CaV60i7+12H20 

sol in H2O (Ditte, C R 104 1705 ) 

Calcxtim vanadate, Ca8V8023 4"15H20 
Sol in II2O (Manasse, A 204 23 ) 
Ca»Vi4088+7H20 (‘^) SI sol m H2O 
Probably a mixture (Manasse, A 240 23 ) 
CasVi6048+26H20 Sol in H2O (Man- 
asse, A 240 23 ) 

Calcitim copper vanadate, (Ca, Cu)4V209+ 

mo 

Min Volborthite Sol in HNOa+Aq 


Cupnc^[Pgtassitnn vanadate, CiiKV*024+ 

Moderately sol m warm H2O 100 pta 
H2O dissolve 11 1 pts at 18° (Padau, \ 
261 151) 

Didymnim vanadate, Di2(V04)2 
Precipitate (Cleve ) 

D12V10O30+28H2O Precipitate (Cleve, 
Bull Soc (2) 43 365 ) 

Glucmtim meiavanadate (?) 

Difficultly sol m H2O (Berzelius ) 

Glucmtim divanadate (?) 

Difficultly sol m H2O (Berzehus ) 

Indium metovanadate, In(VOj)8'f2HiO 
Ppt (Renz, Dissert 1902 ) 

Iron (ferrous) wetoanadate 
Ppt Sol mHCl+A.q (Berzehus) 

Iron (feme) wetovaliadate 
Somewhat sol m H2O (Berzehus ) 


Calcium potassium vanadate, CaK8V2o066 4' 
22H2O 

Sol mH20 (Manasse, A 240 23) 

Calcium vanadate chloride, Ca3(V04)2, CaCL 
(HautefeuiUe, C R 77 896 ) 

Chromium vanadate, CrV04 

Absolutely msol in H2O contaimng 
NH4C2H3O2 and HC2 Hj ()2 (Carnot, C R 
104 1850) 

Cobaltous meiavanadate, Co(VOs)2+3H20 
Easily sol in H2O (Ditte, C R 104 
1705 ) 

Cobaltous potassium vanadate, C0KV6O14+ 
-|-8H20 

1000 pts H2O dissolve 4 8 pts of this salt 
(Radau, A 261 140 ) 

C03K2V14O39+2IH2O (Radau ) 

Cupric weiavanadate 

Sol m H2O (Berzelius ) 

Cupric p2/rovanadate, CU2V2O7+3H2O 
Sol inhotHaO (Ditte, C R 104 1705 ) 
Could not be obtained (Radau, A 261 
150) 


Lead meiavanadate, Pb(V03)2 
SI sol in H 0 Easily sol in warm dil 
HNOa-f^q Not complete^ decomp b\ 
H2SO4 or b> boiling with R CO3+ A.q (Ber- 
zelius ) 

Min Dechemte Easily sol m dil HNOs-b 
Aq, and decomp b> HCl+Aq 

Lead pz/rovanadate, basic, 2Pb2V O7, PbO 
Insol in boiling H 0 or HC HsO De- 
comp b} HNOa+'^q with separation of ^ O5, 
which dissolves on varmmg (Roscoe ) 

Lead pprovanadate, Pb2V207 
Sol in 'v\ arm dll HN 03 +-^q (Ditte, C R 
104 1705 ) 

Min DescloiMe Sol in cold dil HNOs-r 
Aq 

Lead di vanadate, PbV40ii 
(Ditte, C R 104 170:) ) 

Lead ori/iovanadate, Pb3(V04)2 

Insol m H2O (Roscoe, A. suppl 8 109 ; 

Lead zme ori/iovanadate, 4Pb3(V04) , 
3Zn3(V04)2 

Min Eusynchite Easily sol in HNOsH- 
Aq 
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Lea4 zinc vanadate, (Pb, Zn) 4 V 2094 'H 2 O 

Mm DescJmzite Sol m excess of HNOaH- 
Aq 

Lead vanadate chloride, 3 Pb 3 (V 04 ) 2 , PbCL 

Mm Vcmadimte Easily sol m HNOa^- 
Aq 

Lithium vanadate, basic, Li8V208+6H20 
Sol m HaO (Ditte, C R 104 1168 ) 
LisVaOs+HaO, and 14 H 2 O Sol m H 2 O 
(Ditte ) 

Lithium Tweiavanadate, LiVOj 
Easily sol m H 2 O (Berzelius ) 

+ 2 H 2 O Quite easily sol m H 2 O (Ram- 
melsberg, BAB 1883 3 ) 

Lithium divanadate, Li 2 V 40 iiH- 9 H 20 
Very sol in H 2 O (Norblad ) 

Correct formula is LiaV60i4-l-12H2O 
(Rammelsberg ) 

+8, or I 2 H 2 O (Ditte, C R 104 1168 ) 

Lithium orthovamidsLte, LiaVOi 
Insol m H 2 O (Rammelsberg, BAB 

1883 3) 

Lithium p 2 /^ovanadate, L 14 V 2 O 7 + 4 H 2 O 
Very sol in H 2 O (Rammelsberg, B 16 
1676) 

+ 3 H 2 O (Ditte, C R 104 1168) 

Lithium vanadate, LisVsOH+THaO 
Difficultly sol in H 2 O (Rammelsberg ) 
H- 12 H 20 Very efflorescent Correct for- 
mula for V Hauer's d^vanadate (Rammels- 
berg ) 

Li4VoOi7H“16H20 Sol in II 2 O (Ditte, 
C R 104 1168 ) 

-i-15H20 (Rammelsberg) 

-I-IIH 2 O (R ) 

+3H2O (R ) 

L 16 V 4 O 134 -I 5 H 2 O Not very easily sol in 
H 2 O (Rammelsberg ) 

L 16 V 8 O 23 + I 2 H 2 O Moderately sol in H 2 O 
(Rammelsberg ) 

LijoVi 2036 + 30 H 20 Efflorescent Very 
sol in H 2 O (Rammelsberg ) 

Magnesium ?nc^avanadate, Mg(VOs )2 
Very easily sol in H 2 O (Berzelius ) 
+ 6 H 2 O Very sol in H 2 O (Ditte, C R 
104 1705 ) 

Magnesiiun d^vanadate, MgV 40 nH- 8 H 20 

Difficultly sol in H 2 O, hut much more sol 
than barium dt vanadate (v Hauer ) 

-f 9 H 2 O (Ditte, C R 104 1705 ) 

Magnesium iA^vanadate, Mg2V60i7 4 ' 4 HH 20 
Very si sol in H 2 O (Manasse, A 240 
23) 


Magnesium vanadate, Mg8Vio028+28H20 
Sol m H 2 O (Suguira and Baker, Chem 
Soc 36 715 ) 

Manganous wetovanadate, Mn(V08)2+ 
4 H 2 O 

Very si sol in cold, somewhat more sol m 
hotH20 Easily sol mdil acids (Radau,A 
261 125) 

SI sol m H 2 O 2 , insol m alcohol (Scheuer, 
Z anorg 1898, 16 304 ) 

Manganous pyrovaiia.6a,tei Mn2V207 
SI sol m hot dll HNOs+Aq (Ditte, C R 
96 1048) 

Manganous potassium vanadate, MnKVsOii 
4-8H20 

100 pts H 2 O dissolve 1 7 pts salt at 18® 
Easily sol m acids (Radau, A 261 129 ) 
SMnaVsOas, IC 6 V 8 O 28 + 54 H 2 O (Radau ) 
7Mn(V08)2, 2 KVOS+ 25 H 2 O (Radau ) 
llMn(V 08 ) 2 , 2 KVO 3 -I- 48 H 2 O (Radau) 

Metcunc vanadate 

SI sol m H 2 O 

Nickel vanadate, Ni(V08)2 
Sol in H 2 O (Ditte, C R 104 1705) 

Nickel or^/iovanadate, Ni8(V04)2 

Insol in H 2 O, sol m HNOs+Aq (Ditte, 
C R 96 1049 ) 

Nickel d^vanadate, N1V4O11+3H2O 
Sol in H 2 O (Ditte, C R 104 1705 ) 

Nickel potassium vanadate, 5Ni(V03)2, 
2 KVO 3 + 25 H 2 O 

Ni3lC2Vio029"f"17H20 Very si sol in hot 
H 2 O 

NiKV604-b8H20 

2 N 14 V 14 O 39 , h8Vi4039+69H20 1000 pts 

H 2 O dissolve 1 7 pts of salt at 17 5® (Radau, 
A 261 137) 

Potassium vanadate, basic, K8V2O9+2OH2O 
Sol in H 2 O (Ditte, C R 104 902 ) 

Potassium me^avanadate, KVOa 

Anhydrous Slowly sol in cold, more 
easily in hot H 2 O Insol in alcohol (Ber 
zelius ) 

Completely sol in a little cold H 2 O (Nor 
blad ) , , , ^ 

-I-H 2 O Sol in H 2 O (Rammelsberg) 
+ I 14 H 2 O (Ditte) 

+IHH 2 O (Ditte) 

-|“ 21120 (Ditte ) 

-f 3 H 2 O (Ditte, C R 104 902 ) 

-j-7H20 (Rammelsberg ) 
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Potassium ^i^vanadate, K2V4O11+4H2O 
Sol m cold or lukewarm H 2 O Decomp h} 
hot H 2 O (Rammelsberg ) 

-f-3H20 (Berzelius ) 

-i- 3 >^H 20 Sol m warm H 2 O (Norblad ) 
4-8 or IOH 2 O (Ditte, C R IQi 902 ) 
4 - 6 H 2 O (Epl]Lraim,Z anorg 1903,36 76) 

Potassium ^nvanadate, K: 2 V 60 i 6 

Anhydrous Nearly insol m H 2 O (Nor- 
blad ) 

4 - 6 H 2 O Insol m cold or hot H 2 O (Nor- 
blad ) 

-hi, and 5 H 2 O (Ditte, C R 104 902 ) 

Potassium ori^vanadate, K8V04-h4h^ or 
6 H 2 O 

Deliquescent Sol m H 2 O (Ditte, C R 
1.04 902) 

Decomp by H 2 O mto K 4 V 2 O 7 and KOH 
CRammelsberg, BAB 1883 3 ) 

Potassium p2/^ovanadate, K4V2O7+3H2O 
Deliquescent Easily sol m H 2 O Insol 
m alcohol (Norblad ) 

4 * 4 H 20 (Ditte, C R 104 902 ) 

Potassium vanadate, K8V8OU+5H2O 

100 pts H 2 O dissolve 19 2 pts at 17 5® 
CRadau, A 261 120 ) 

-h 4 j^H 20 (Radau ) 
iC 4 V 60 i 7 -f 2 H 20 Slowly sol m H 2 O 
CRammelsberg ) 

-fGHaO (Ditte C R 104 902) 

-h 7 H 20 (Friedheim B 23 1526 ) 

K 4 V 10 O 27 + 12 HO Very sol in H.O 
<Manasse, A 240 42 ) 

KioV 8026 + 7 H 20 Sol in ho (Rammels- 
berg ) 

K 2 V 8 O 21 +IHH 2 O Very si sol m H 2 O 
(Ephraim, Z anorg 1903, 36 75 ) 

K 4 V 18 O 47 (Ephraim, Z anorg 1903, 
36 78) 

Potassium sodium vanadate, 2 ( 2 K 20 , 3 \ O5), 
3(2Na20, 3V206)+30H 0 
(Friedheim, Z anorg 1894, 6 442 ) 

2K2O, 3V2O6, 4 ( 2 Na 20 , 3V 06)+3oH 0 
Efflorescent (Friedheim, Z anorg 1894 
3 441) 

Potassium strontium vanadate, K Sr3Vi4039 
2 OH 2 O 

Sol in H 2 O (Manasse, \ 240 23 ) 
K2Sr3Vi4O39+30HO As above (Man- 
asse ) , /A T 

K 4 SroVi 4039 + lSH 20 As above (Man- 
asse ) 

Potassium zmc vanadate, KZnV50i4'l"8H20 
1000 pts H 2 O dissolve 4 1 pts of the salt 
(Radau, A 261 145 ) r-r /a /-d j ^ 
2 K 8 V 14 O 39 , SZniVnOas+aOHjO (Radau ) 


Potassium vanadate cyamde, K 4 \ lOy, 4KCN 
+14HjO 
Easih decomp 

Insol in alcohol ^PettrM?n Z anorg 
1904, 38 343 J 

Samanum vanadate, Sm20i, 5\ |04-h28Hj0 
(Cleve ) 

+24H2O (Cleve ) 

Samanum a^Aovanadate 
Precipitate 

Silver metovanadate, AgVOa 
Sol in HNO» or dil \H|OH + \q (Her- 
zehus ) 

In^l m liqmd NHi (Gore, Am Ch J 
1898, 20 829 ) 

Silver orthovanadate, Ag»\ O4 
Ppt Easily sol m BLNOa or \H/)H -hAq 
(Roscoe, Proc Ro\ Soc 18 316 j 

saver pr/rovanadate, Ag4\ 1O7 
Ppt (Roscoe I « . * 

Sol m NH40H+\q (Ditte C R 104. 
1705) 

Silver vanadate, 4.g4^40ia 
Sol in 21 414 pts H2O at 14 and 13bl7 
pts at 100° iCarnelle\ \ 166 15.:> 

Silver vanadate ammonia, 6\g^OJ, 4NHj-h 
8H2O 

(Ditte, C R 104 1705 

Sodium vanadate, basic, Nas^ Oi-»-2b or 
30H 0 

\ er\ sol in H 0 Ditte 

Sodium me?avanadate, Na\ Oj 

\nhydroiu blovh r 
in hot H O {Norblad 
100 g H 0 disijoh e at 
25° 40° b0° To 

21 10 26 23 32 97 3ss3 gNa\Uj 

(Mc\dam and Pierle J Mn Cnem ''oe 
1912,34 606; 

-h2H O La^-iK sol ir H < > 

100 e HOdiStooheat 
25° 40° 00 

lo23 29 93 6b3os Na\U 
\t 75°"a \alue vas obtained 
that the solid phase had cbarged m ) the 
less sol modification r le 

J Am Chem boc 1912 34 oOi 
-1-i^HO (Ditte C F 104 
-j-3,'4 and 5H O 'Ditte 

Sodium divanadate, N a \ 40 1 1 

inhydrouo M =ol e\en in «arm H(t 
but easiK sol on addition ul acid- 
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+9H2O Easily sol in cold H2O Insol 
in alcohol (Norblad ) 

+5H2O (Ditte, C R 104 1061 ) 

Not obtained by Rammelsberg (BAB 

1883 3 ) 

Sodium ^waaadate, Na2V60i6+9H20 
Insol m cold or hot H2O (Norblad ) 
Composition is Na6Vi6043+24H20 (Ram- 
sberg ) 

(Ditte, C R 104 1061 ) 

anadate, Na8V04+16H20 
m H2O, but decomp into 
KOH Precipitated by an ex- 
(Roscoe, A suppl 8 102 ) 
5all, Chem Soc 61 96 ) 

I2H2O Less sol in dil NaOH 
H2O (Baker, A 229 286 ) 

anadate, Na4V207+18H20 
m H2O Insol in alcohol 

tiol (Ditte, C R 104 1061 ) 
Ditte ) 

5sgmvanadate, Na4V60i7 
byu,rou 8 Insol in H2O or NH40H+Aq 
(Rammelsberg ) 

-hlOHaO (Norblad ) 

4-I6H2O Efflorescent (Rammelsberg ) 
-f I8H2O (Ditte ) 

Sodium pen^avanadate, Na4Vio027+3V2H20 
Scarcely sol in H2O (Rammelsberg ) 

Sodium vanadate, Na6V40i8-j-6H20 

Difficultly sol in cold H2O (Carnelley, 
A 166 155 ) 

d-2H20 (Carnelley ) 

Na6Vic043+24H20 Correct formula for 
Norblad's ^nvanadate (Rammelsberg ) 
Na20. 4V205+7J^H20 (Baragiola, Dis- 
sert 1902 ) 

H-SKHaO 'BnrpolT' 

3Na O, 5V206i-22H20 (Prandtl and 

Lustig, Z anorg 1907, 63 405 ) 

4Na20, 7V205+i^H20 (Friedheim, Z 
anorg 1894, 6 41 i ) 

SNaaO, SV^Os-hSOHaO Sol m H2O 

(Friedheim, Z anorg 1894, 6 441 ) 

Sodium vanadate fluonde, 2Na3V04, NaF+ 
I9H2O 

Sol in H2O (Rirnmclsborg, W Ann 20 
928 ) 

Stontium we^avanadate, Sr(V03)2-h4H20 
Difficultly sol m cold H2O (Noi bUd ) 

Strontium d^vanadate, SrV40ii-|-9H20 
SI sol in H2O, but much more sol than 
barium dzvanadate (v Hauer ) 


Sol m H 202 +Aq free from H 2 SC 
Insol m alcohol (Scheuer, Z anorg 189 
16 303) 

Strontium ^r^vanadate, SrV60i6+14H20 
Sol m H 2 O, but decomposes slowly c 
boihng Easily sol in hot H O acidifi< 
with HC 2 HSO 2 , and crystallizes therefro 
without decomp (v Hauer, J pr 76 15f 

Strontium ^e^ravanadate, SrV802i+llH20 
Sol in hot H 2 O with partial decompositio 
(Manasse, A 240 34 ) 

Strontium vanadate, Sr3V8028+14H20 
Sol in H 2 O (Manasse, A 240 23 ) 
Sr4Vi4O39+30H2O Sol in H 2 O (Nc 
blad ) 

Thallous meiavanadate, TlVOs 

Sol m 11,534 pts H 2 O at 11°, and 47 
pts at 100° (Carnelley ) 

Thallous or^Aovanadate, TI 3 VO 4 
SI sol mH20 Sol in 999 pts H 2 O at 1' 
and 574 p s at 100° (Carnelley, Chej 
Soc (2) 11 323 ) 

Thallous p 2 ^ovanadate, Tl4V20r 

Sol in 4996 pts H 2 O at 14°, and 3840 p 
H 2 O at 100° (Carnelley ) 

Thallous vanadate, TI 12 V 8 O 28 

Sol in 3406 pts H 2 O at 14°, and 533 p 
at 100° (Carnelley ) 

TI 12 V 10 O 31 Sol in 9372 pts H 2 O at 1 
and 3366 pts at 100° (Carnelley ) 
TI 12 V 14 O 41 Ppt (Carnelle\ ) 

Thonum vanadate, Th 80 i 2 (V 0 ) 4 , I 6 V 2 O 6 

24H2O (?) 

Sol in H 2 O (Cleve ) 

Th 02 , V 2 O 6 + 6 H 2 O Sol in acids (Vob 
Z anorg 1894 6 167 

Uranyl vanadate, 2 UO 3 , V 2 O 6 , (U02)2V2( 
Insol m H 2 O (Carnot, C H 104 1S5 

Vanadium vanadate, 2 VO 2 , V206=V409 
Insol m H/l Sol in dil H 2 SO 4 or HN 
4-A ] r/ ] » P or^ ^ 

blowh )\ 1 i V HNOa-hAq Slow 
sol inNH 40 H-l-Aq Reasilysol iiiHClH- 
(Ditte, C R 101 1487 ) 

+ 2 V 3 H 2 O (Brier ley ) 

2 VO 2 , 2 V 2 O 6 + 8 H 2 O Insol in H 

(Bricrley, Chem Soc 49 31 ) 

Ytterbium vanadate, 3 Yb 203 , 5V206+3H2( 
YI) 20 ^, 15V O 5 Ppt (Cleve, Z ano 
1902, 32 150) 

Yttnum vanadate 

Precipitate (Berzelius ) 
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Isac vanadate, Zn(V0j)i!+2H20 

Sol m H 2 O (Ditte, C R 104 1705 ) 

!^hxc p^ovanadate, Zn2V207 
^-^pp^ciably sol m H 2 O (Ditte, C R 

^ervanadic acid 

Pervanadic acid 


iTanadicotungstic acid 

k;xmiomiun vanadicotungstate, 

3(NH4)20, V2O3, 8WO3+IOH2O 
Very sol in H2O 

, Insol m organic solvents (E F Smith, 
r Am Chem Soc 1903, 25 1227 ) 

iTanadicovanadic acid 


4 iimioiutmi vanadicovanadate, (NH4)20. 
2VO2, 4 Va 06 + 8 Ha 0 ^ ’ 

SI sol in cold and warm H2O (Gibbs. 
Ch J 7 209 ) 

ClSrH4)20, 2V20^ 2V2O6+I4H2O Sol m 
S2O (Brierley, Chem Soc 49 30 ) 
3(NH4)20, 2V2O4, 4V2O5+6H2O Insol 
n II2O (Brierley ) 

Potassium , 2K2O, 2V2O4, V2O6+6H2O 

Sol m hot H3O (Brierley, Chem Soc 
t9 30 ) 

6K2O, 2V2O4, 4V205-f-H20 Insol in H2O 
Brierley ) 

K2O, V2O4, 8V2O5 Insol in H2O 
Sbl m cone H2SO4 (Prandtl, B 1905, 
(8 660 ) 

Sodittxn , 2Na20, 2V2O4, V2O6+13H2O 

Easily sol in H2O In sol in cone solu- 
10ns of salts, especially acetate (Brierley, 
Hheni Soc 49 :J() ) 

2Na20, V2O4, 5V2O6 Insol in H2O Sol 
n cone H2SO4 Not attacked by boilmg 
svifcli cone HNO3 Slowly attacked by hot 
M NH40H-hAq (Prandtl, B 1905, 38 
359 ) 

Vanadioarsemc acid 
See Arseniovanadic acid 

Vanadioiodic acid 
See lodovanadic acid. 

Vanadiomolybdic acid, 8M0O3, V2O6+ 
5H2O 

Very si sol, m H2O, and si sol in boilmg 
HNTOs+Aq (Ditte, C R 102 757 ) 

Could not be obtained (Friedheim, B 
S4 1173 ) 

AxcLmonitun vanadiomolybdate, 

(NHOiO, V2O6, 2M0O3+4H2O 
Nearly insol m H2O (Friedheim and 
Dastendyck, B 1900,33 1615) 


(NH4)20, 2V20fi, 2 M 0 O 8 + 8 H 2 O Nearly 
(Fnedheim and Castendyck ) 
2(NH4)20, V20fi, 3 M 0 O 3 + 6 H 2 O (Euler- 
Chelpm, Dissert, 1896 ) 

^ (NH4)20, V 2 O 5 , 3 M 0 O 8 +I 7 H 2 O (Euler- 
Chelpm ) 

^ 20 ^ 4 ) 20 , V 20 ji, 4 M 0 O 8 + 7 H 2 O and + 
8 H 2 O (Euler-Chefpin,) 

3(NH4)20, 2 V 2 O 6 , 4 M 0 O 3 + 7 H 2 O (Milch, 
Dissert Berlm, 1887 ) 

-f 9 H 2 O Sol m H 2 O (Ditte, C R 102 
1019 ) 

+IIH 2 O Easily sol m H 2 O Correct 
conmosition of above compounds is = 
(NIl4)20, 2V206+2[NH4)20, 2 Mo 03]+11H20 
(Fnedheim, B 24 1173 ) 

Moderately sol in H 2 O and can be re^ 
1§96^ liberefrom (Euler-Chelpm, Dissert, 

2(NH4)20, SViOs 4 M 0 O 3 +IIH 2 O Near- 
ly msol m H 2 O (Fnedheim and Casten- 
dyck, B 1900,33 1615) 

2(NH4)20, 2 V 2 O 6 , 5 M 0 O 3 Nearly msol 
m cold H 2 O (Euler-Chelpm, Dissert 1896 ) 
4 - 8 H 2 O Nearly msol m H 2 O (Fried- 
heim and Castendyck, B 1900, 33 1615 ) 
3(NH4)20, 2 V 2 O 6 , 5 M 0 O 3 + 8 HH 2 O Very 
easily sol in H 2 O (Liebert, Dissert 1891 ) 
4(NH4)20, I 2 V 2 O 6 , 5 M 0 OS+ 24 H 2 O Prac- 
tically msol mH20 (Fnedheim and Casten- 
dyck, B 1900, 33 1615 ) 

2 (NH 4 ) 20 , V 2 O 5 , 6 M 0 O 3 + 5 H 2 O Sol 
m a large amount of H 2 O (Ciibbs, Am Ch 
J 6 361) 

4 - 6 H 2 O Rather si sol m H 2 O 
Easily sol m acids (Liebert, Dissert, 

1891 ) 

Composition is double the above formula, 
or — 

4(NH4)20, 2 V 2 O 6 , 12 M 0 O 3 +I 2 H O 

Rather difficultly sol in H 2 O Composition 
is (]NH 4 ) 20 , 2 V 205 + 3 [NH 4 ) 20 , 4 M 0 O 3 I 
(Friedheun ) 

3 (NH 4 ) 30 , V 2 O 6 , 6 M 0 O 3 + 7 H 2 O (Isen- 
burg. Dissert, 1901 ) 

5(NH4)20, 4 V 2 O 6 , 6 M 0 O 3 + 12 H 2 O and 
-f-14H20 (Euler-Chelpm, Dissert, 1896 ) 
5(NH4)20 SVaOfi, 7 M 0 O 3 +I 3 H 2 O and 
- 1 - 1^20 Sol m H 2 O and can be recryst 
therefrom (Toggenburg, Dissert, 1902 ) 
5(NH4)20, 3 V 2 O 5 , 8 M 0 O 3 -I-I 4 H 2 O 
(Stamm, Dissert, 1906 ) 

5(NH4)20, 2 V 2 O 6 , 12 M 0 O 3 +IOH 2 O Quite 
easily sol in H 2 O Composition is (NH 4 ) 20 , 
2V205+4[(NH4)20, 3MoO3]+10H2O 

6(NH4)20, 3 V 2 O 5 , I 2 M 0 O 3 + 2 IH 2 O Sol 
in H 2 O Composition is (NH4)20, 3 V 2 O 6 + 
6 (NH4)20, I2M0O3 (F ) 

8(NH4)20, 4 V 2 O 6 , I 3 M 0 O 3 + 2 IH 2 O Sol 
in H 2 O (Isenburg, Dissert, 1901 ) 

8(NH4)20, V 2 O 6 , I 8 M 0 O 6 +I 5 H 2 O De- 
comp by hot H 2 O (Gibbs ) Could not 
be obtained (Fnedheim ) 

10(NH4)20, 3 V 2 O 6 , 24 M 0 O 3 +IOH 2 O Sol 
in H 2 O (Milch ) Could not be obtained 
(Fnedheim ) 
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Amm omuin banum vanadiomolybdate, 
5(NH4)20, 16BaO, eVsOs, SeMoOj 
(Milch ) 

(NH4)20, BaO, VaOfi, MoOs+OHaO 
(Euler-Chelpin, Dissert, 1895 ) 

SCNHOaO, BaO. SVaOg, SMoOs+OHaO 
SI sol m cold and not H2O (Euler-Chelpin ) 

Ammomtim potassimn , (NH^aO, SKaO, 

2V2O6, 4 Mo 08+6H20 
Decomp by H2O (Euler-Chelpm,) 
(NHOaO, SKsO, SVaOfi, SMoOs+OHaO 
(Euler-Chelpin ) 

H(NH4)20, SJ^EaO, SVaOfi, 5Mo034’ 
I6H2O Sol m H2O (Jacoby, Dissert 

1900) 

Ammonium sodium (NH4)20, NaaO, 

2V2O6, 6M0O8+I2H2O 
(Euler-Chelpin, Dissert, 1896 ) 

Banum , BaO, V2O8, M0O8+7H2O 

(Euler-Chelpin ) 

Banum , 3BaO, 2V2O5, 6M0O3 

(Milch ) 

+8HaO (Euler-Chelpm ) 

5BaO, 4V2O6, 6M0O8+28H2O Sol in 
hot H2O (Euler-Chelpm ) 

3BaO, VaOs, 8Mo03"}~2BaO, H2O, VaOs, 
8M0O8-I-28H2O Sol m hot H2O (Gibbs, 
Am Ch J 6 361 ) 

7BaO, SVjOfi, 18Mo03+16H20 = BaO, 
3V206+6(Ba0, 3Mo08)-|-16H20 SI sol 
m H2O 

-j-SbHaO and +48H2O (Liebert, Dis- 
sert 1891 ) 

Potassium , K2O, VaOs, SMoOs+lSHaO 

Nearly msol m cold H2O (Euler-Chelpm, 
Dissert, 1896 ) 

3I\20, 2V20f 4MoOi-h8H20=I\20, 2 V 2 O 6 
H-2(K20, 2 MoOi)+SH ,0 
Very sol in H2O (Fnedheim ) 

-I-7H2O Easily sol in cold II 0 (Fuler- 
Chelpin ) 

H-OHiO Eisily sol in cold H O (Euler- 
Chelpm ) 

2K2O, 2V/>5 , ^)MoOi-}- 10H2O Neirb 

msol in ( old, ver'v si sol mhotHiO (h uler 
Chelpin ) 

3K O V Of, CMoOf-f "iH 0 (Fuler Chcl 
pm ) 

2K2O V^Of, bMoOi-f-OIiaO \erysl sol 
in cold easily sol in hot H 0 (Liebert ) 

4b O 2\^Of 12]\Io()i-fl21 HrO-r \20 

2V20o'-f3(K O, 4Mo()j) -hlSHiO fel srl 
m HO ( Fried hcirn ) 

'jK 0 2\ Of 12MoOT4-12H/) = h20 

2V20-1-4(K20, 3M0OO + I2H2O Bather si 
sol m HiO fl^ricdheim ) 

bl sol in cold easily sol m hot li 0 1 
(Liebert, Dissert 1891.) 1 

3K2O, V2O5, I2M0O3+I5H2O .OjiQhm)) 


Potassium sodium vanadiomolybdate, K 2 O, 
4Na20, 2 V 2 O 8 , I 2 M 0 O 8 +I 8 H 2 O 
(Euler-Chelpin Dissert 1896 ) 

Sodium — — , 2 Na 20 , V2O6, 6M0O8-M6H2O 
(Euler-Chelpm, Dissert, 1896 ) 

Vanadiophosphonc acid 
See Phosphovanadic acid 

Vanadioselemous acid, 3 V 2 O 8 , 4Se02+ 
4 H 2 O 

-f-6H20 Difficultly sol in H 2 O Can be 
cryst from H 2 O 

-I-IOH 2 O Difficultly sol in H 2 O Can be 
cryst from H 2 O (Prandtl, B 1905, 38 
1307) 

Ammomum vanadioselemte, 

4(NH4)20, 6 V 2 O 8 , 5Se02-fl3H20 
SI sol in H 2 O Decomp by boiling H 2 O 
3(NH4)20 SVaOfi 6S€02+2H20 Ppt 
(Prandtl, B 1905,38 1309 ) 

(NH4).HV80i 7, 12Se02+2H20 Ppt 
-I- 4 H 2 O Ppt (Prandtl, Z anorg 1911, 
73 231) 

Ammomum silver , 22/8(NH4)20, 1 i/8Ag20, 

6 V 2 O 6 , 5 Se 02 "l" 12 H 2 C, "i“i 6 H 20 and 

4-22H20 

(Piandtl, Z anorg 1007, 63 402 ) 

Lithium , 4 L 12 O, 6 V 2 O 5 , 5SeO2 4-30H2O 

Very sol m H/) (Prandtl ) 

Potassium , 4 K 2 O, 6 V 2 OC, ^S^ 02 + 

I 3 H 2 O 

3 K 2 O, iVjOf, 6Se() (Prmdtl, IL 1<)05 
38 1309) 

Sodium , 4 Na 20 , 6 V 2 O 0 , SScOa+SOHaO 

Very sol in HO (Pimdtl / inoig 
1907, 63 403 j 

Vanadiosulphunc acid, V Of, 3803+11120 
Deliquescent Sol in HO but is (1< ( oinp 
b\ boiliiiff (Ditt( C ]' 102 7^)7 ) 

See Sulphate, vanadium 

Vanadiosulpurous acid 

Ammomum vanadiosulphite, 

3(V 04,SO ), (NH 4 LO, SO +4H O 
(Oiin, C K DOT 144 IDS) 

Caesium , (V 04,SOu), 3 (Csi 0 ,b 02 ) + 

8 H 2 O 
(Cl im ) 

Lithium , (V 204 ,S 02 ), 6(Li20,S02) + 

1 fi 

(Gam ) 0i i i 
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Potassitsm vanadiosulplute, 380 ^,(^ 804 ), 
S 02 ,(-K[ 20 ) -j-SHaO 


(Gam ) 

ubidituQ 
2 H 2 ( 
(Gam ; 

2 H 2 ( 
(Gam ) 

8 H 2 O 
(Gam ) 


Hubiditim (Vj04,S0j), 2(RbsO,S0a) + 

2 HjO 


Sodium ■, SCVjO^jSOj), (Nas0,S0a) + 

2£[20 


Thallium 3 (Vs04.S0j), (Tl20,S0,) + 

SHaO 


Vaaadiotungstic acid, 6H2O, VaOj, lOWOa 
+I6H2O 

Very si sol m cold, more easily m hot HaO 
(Gibbs, Am Ch J 6 361 ) 

6H2O VaOs, 16W08“I”30H20 Readily 
sol infiaO (Gibbs) 

17H2O 4V2O6, I6WO3+24H2O SI sol 
m cold, easily in hot HaO (Rosenheim, A 
261 228) 

Alummum sodium vanadiotungstate, TAlaOj, 
27Na20, 36Va04, 144WO8+604H2O= 
3(Al203, ONaaO, 48WO3). 4(Ala03, gVaOs) 
+ 504 H 2 O 

Sol in HaO (Rothenbach, B 23 3065 ) 


(NH4)aO, 3Va05, W0,+ 


Ammomum 

6H2O 

Sol in HjOl (Raramelsbcrg, B 1 158 ) 
2(NH4) O, VaOt, 4W03+4Ha0 (Fnedheimj 
and Lowy, Z anorg 1984, 6 24 ) 

4(NIl4)aO, 2HaO VaOt, 5WO,+llHaO 
Sol in HO (C.iblis Am Ch J 6 361 ) 
2(NH4)30 VaO,, 5W0,+ U)H20 Sol in 

HaO (Oitt(,C K 102 1019) 

dUNHa) o, HVaOs ()0WO, + 5 SHaO = 
5 [ 5 (Nn 4 )aO, 12 W(),|, 2 [ 5 (NH 4 )aO. 7 V 206)1 
Sol in HaO (Hothinbuh, B 23 1051 ) 
7 (NH4)aO, 4 VO, 14 WO,+ IhHaO Sol 
in HO ( H()s( iilu nil A 261 1<)7 ) 

S(NH4)(), 4V2()f, HiWOa, 9H()+4H20 
EfHon s( c nl Vc ry sol iii H 2 O (Rosenheim, 
A 261 21() ) 

Hajium. , 19BaO, lOVaOs, SGWOs-f- 

94H2O - 3(5BaO, 12W08), 2(2BaO, 

’ 5V206)+94H20 

SI sol in HO (Rothonlnoh, B 23 3052 ) 
8Bi(), 4V (>0, IbWOd, 9HA)+44n20 
Efflon s( t nt Not V( ry sol iil H 2 O (Rosen- 
, hf - \ 261 , 

^ i 1^1 BaO, 12 WO 3 , 3 V 2 O 6 + 

J n 

uBcO, 3\ a! ) , '2'\()3 + 34H20 Not easilyf 
sol in H2O (Fnedheim and Lowy, Z 
anorg 1S94, 6 18 ) *-0 t i 

4BaO, 4V2O6, 12W0s-h4ie20 Less soL 


than jprecedmg sa^t Decomp by boiling or 
by mmeral acids (Rosenheim ) 

I2WO3, 3Va03 + 

301120 (Fa*iedheipa ) 

f . 

Calcium vanadiotungstate, 2CaO, VaOj, 
2WO8+I2H2O ^ ' 

(Friedheim and L6wy,‘Z anorg 1894, 6 

20 ) 

Magnesium sodium — MeO, 61 fhj(X 
3VA, 12W03+42Hj0=6N^0, 
12 WOs+MgO, NajO, 3 VjOs+ 42 HsO 
Sol m H2O <pothe?ibaoh, B 23 3054 

Potasara 4K3'0, SVjOt, 12WO,+ 

3OJQ.2O 
Sol in H2O 

Composition is potassium we^atungstate 
vanadate. 3(K20, 4W08)+K20, SV^Oed- 
3OH2O (Fnedheim, B 23 1515 ) 

8K20, 4V2O6, leWOs, 9H2O +24H2O Very 
efflorescent Easily sol in H2O, (Rosen- 
heim/ A 261 214: y 

Formula is 6K2O, 12W08, 3V2O6+24H2O, 
which is a double salt, 5K2O, I2WOS+K2O, 
3V2O5 (Fnedheim, B 23 1505 ) 

Potassium sodium , (5Na20, 3V2O5, 

6WO8+22H2O), 4(5X20, SVaOfi, mOz 
+22H2O) or NaaO, 4K2O, SVaOj, OWOs 
+22X20 

(Fnedheim and Lowy, Z anorg 1894 , 6 

4 ( 5 Na 20 , 3V2O5, 6WO3+24H2O), 3(5X20, 
3V2O5, 6WO3+24H2O) (Fnedheim and 
Lowy ) 

5 ( 5 Na 20 , 3V2O6, 6WO3+24H2O), 5K2O, 
3V2O6, 6 w 03 -i- 24 H 20 (Fnedheim and 
^Lowy ) 

S4ver , 8Ag20, 4y206, 16W08, 9H2O 

Somewhat sol m cold H20^, more easily 
upon addition of little HNO3 Decomp by 
Warm H2O (Rosenheim, A 261 224 ) 
3Ag20, 2V2O6, GV^Oa+SHaO Nearly 

insol in cold H2O pecomp by additiop of 
HNO3 o!r upon warming (Rosenheim > 

Sodium , SNaaO, SVaOs, GWOs+SGHaO 

Sol in H2O ^ 

Composition is SCNaaO, 2W03)+2(Na20, 
3V206)+36H20 (hnedheim, B 23 1527 ) 
+38H2O ' Sol in, 1 25 pts H2O at 13 8° 
(triedheim and Lowy ) 

2 Na 20 , 2V2O5, 5WO3+2OH2O Very sol 
m H2O 

Composition is NaaO^ SWOs+NaaO, 2V2O5 
+2OH2O, double; salt! of sodium intungstate 
and di vanadate (Fnedheim, B 23 1523y) 
4Na20, 3V2O6, 12W03+38H20=3(Na20, 
4W03)+Na20, SVaOfi+SSHa-O Sol m HaO 
''Rothenb^eji R 23 305() , 

^\a O. O, 16V()>3, 9H80+48H80 
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Efflorescent Easily sol H 2 O (Rosen- 
heim, A 261 210 ) 

Formula is ONaaO, I 2 WO 3 , 3 V 2 O 6 -I- 42 H 2 O, 
and is a double salt of sodium ;?aratungstate, 
5Na20, 12 WO 3 , and sodium invanadate, 
Na20, 3 V 2 O 6 (Fnedheim, B 23 1505 ) 
TNaaO, V 2 O 5 , 12W03H-29H20 Easily 
s ol in H 2 O (Fnedheim and Lowy, Z anorg 
1894, 6 15 ) 

SNaaO, VaOfi, I 4 WO 8 + 6 OH 2 O and -I- 66 H 2 O 
(Fnedheim and Lowy ) 

Strontitmi vanadiotungstate, 19SrO, SOWOs, 
IOV 2 O 6 +I 22 H 2 O «3(5SrO, I 2 WO 3 ), 

2(2SrO, 5 V 205 )+ 122 H 20 
Sol in H 2 O (Rothenbach, B 23 3053 ) 

Vanadious acid 
JSee Hypoyanadic acid 

Vanadiovanadicomolybdic acid 

Ammonitun vanadiovaiiadicomolybdate, 

llCNHJaO, 4V2O5, VO2, 28 Mo 08 -f- 
48H2O 

SI sol in cold, sol in hot H 2 O without 
decomp (Gibbs, Am Ch J 6 391 ) 

Bantun 14BaO, 2 V 2 O 6 , 3 VO 2 , SOMoOs 

4-48H2O 

ite Very si sol in cold, decomp 
) (Gibbs ) 

Vanadiovanadicottmgstic acid 
Ammonitun vanadiovanadicotungstate, 

6 (NH 4 ) 20 , 2 V 2 O 6 , 3 VO 2 , 12 WO 3 + 
I 2 II 2 O 

Sol in H 2 O (Gibbs, Am Ch J 6 391 ) 
Silver , 6Ag20, 2 V 2 O 6 , 3 VO 2 , 12 WO 3 + 

8H2O 

Precipitate Very si sol m cold, sol m 
much warm H 2 O (Gibbs ) 

Sodium , ONasO, 2V2O3, 3VO2, 12 W 08 

Very sol in H 2 O (Gibbs ) 

Vanadium, V 

Insol in H 2 O, HCl, dil H 2 S 04 +Aq, and 
cold cone H 2 b 04 Sol in hot cone H 2 b 04 
Slowly sol m HF+Aq Easily sol in dil 
or cone HNOa-hAq Not attacked by hot 
or cold NaOH or KOH+Aq (Boscoe, A 
suppl 7 85 ) 

Does not alter m the air, not acted upon 
by HCl and very slowly by H 2 SO 4 (Moissan, 
O R 1896, 122 1299 ) 

Vanadium bonde, VB 

Sol in HF and HNOs Decomp by fused 
alkalies (Wedekind, B 1913,46 1203) 


Vanadium inbromide, VBrj 

Very deliquescent, quickly decomposes 
(Roscoe, A suppl 8 99 ) 

+ 6 H 2 O Sol m H 2 O with decomp (Locke 
and Edward^ Am Ch J 1898,. 20 600 ) 

Sol m H 2 O, alcohol and ether Insol in 
HBr (Piccim Z anorg 1899, 19 398 ) 

Vanadium carbide, VC 

Insol m HCl and H2SO4 
Sol in HNO3 in the cold, and in fused 
KNO3 and KCIO3 (Moissan, C R 1896, 
122 1300) 

Vanadium dtchlonde, VCI 2 
Very dehquescent Sol in H 2 O, alcohol, 
and ether (Roscoe, A suppl 7 79 ) 

Vanadium tncblonde, YCL 
Dehquescent Sol in H 2 O, absolute alco- 
hol, and ether 

+6H2O Sol mH20,sl sol in cone HC 1 + 
Aq 

Sol in alcohol and ether (Piccmi, Z 
anorg 1899, 19 395 ) 

Vanadium ieirachlonde, VCI4 
Sol with decomp in H 2 O, alcohol, and 
ether (Roscoe ) 

Sol in H 2 O with decomp 
Sol m fuming HCl with decomp 
Sol in anhydrous CHCI3 or glacial acetic 
acid apparently without chemical change 
(Koppel, Z anorg 1905, 46 346 ) 

Vanadium difluonde, VF2 

Sol in HF with evolution of H 2 and forma- 
tion of VF 3 (Manchoi, A 1907, 367 H5 ) 

Vanadium influonde, VFs 

Nearly msol in H 2 O and organic solvents 
(Ruff, B 1911, 44 2544) 

-I- 3 H 2 O Efflorescent Easily sol in cold, 
extremely sol in hot H^O with decomj) 
Can be recryst from HF+Aq Insol in 
strong alcohol (Petersen, J pr (2) 40 48 ) 

Vanadium ieirafluonde, VF4 
Very hydroscopic 
Easily sol in H 2 O 
Difficultly sol in b 02 Cl 2 and biCU 
bol in POCI3 with evolution of gas 
bol m acetone and acetic acid 
Difficultly sol in alcohol and CHCU 
(Ruff, B 1911,44 2545 ) 

Vanadium peniafluonde, VFs 

Easily sol in H 2 O 

Easily sol in alcohol, CHCI3, acetone, and 
ligroin Insol in CS 2 Decomp toluene 
and ether (Huff, B 1911, 44 2549 ) 

Vanadium influonde lutth MF 
See Fluoyanadate) M 
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Vanaditun hydride, 

Stable Does not react with boiling H 2 O 
Not attacked by boiling HCl, but oiadized 
l>y hot H 2 SO 4 

Sol in boiling HNO 3 (Mnthmann, A 
1907, 366 86 ) 

Vanadium d^hydroxlde, VO, a;H 20 
Insol in KOH or NaOH-f-Aq 
V( 0 H )2 Sol in HCl (Locke and Ed- 
wards, Am Ch J 1898, 20 598 ) 

Vanadium frihydroxide, V208, xKiO 

Easily sol in all acids (Petersen, J pr 
(2) 40 49) 


with 2 , and 5 H 2 O Sol m HjO 1 1 of sat 
solution contains 8 g V 2 O 5 
W V 2 O 5 , 2 H 2 O Veiy si sol in HiO 1 1 
of sat solution contams 0 5 g V Os 
( 7 ) V 2 OS, 5 H 2 O Less sol m H*0 than 
13 1 1 H 2 O contains 0 05 g V 2 O 5 when sat- 
urated (Ditte, C R 101 698 ) 

Vanadic acid. 

Vanadium oxide, V409=2V02, ViOs 
See Vanadate, vanadium 
V 2 O 4 , VaOs+VsHaO (Brierley, Chem 
Soc 49 30) 

See also Vanadiovanadic acid 
V2O. 2V2O6+8H2O 
See Vanadate, vanadium 


Vanadium ^eircthydroxide (Hypovanadic hy- . 

droxide), V202(0H)4+5H20 Vanadium pentoxL^e mth MF 

— ' ’ ' ” ’ — See Fluoxyvanadate, M 


Easily sol in acids or alkahes (Crow, 
Chem Soc 30 453) 

Vanadium ^riiodide, VI8+6H2O 

Very hydroscopic, sol m H 2 O Only si 
sol in cold cone HI-j-Aq 

Sol m alcohol (Piccim, Z anorg 1899, 
19 399) 

Vanadium mtnde, V 2 N 

Insol m H 2 O, HCl, and KOH+Aq Sol 
in HNO3+H2SO4 

Decomp by fusing with KOH (Muth- 

mann, A 1907, 366 93 ) , r 

Insol in liquid NHa (Gore, Am Ch J 
1898,20 830) 

VN (Roscoe, A suppl 6 114 ) 

VN 2 Not attacked by cold HNOa+Aq 
(Uhrlaub, Pogg 103 134 ) 

Vanadium dioxide, VO 

Insol in H 2 O, easily sol in dil acids 
(Roscoe, A suppl 6 95 ) 

Vanadium ^rioxide, V2O3 

Oxidized in H 2 O in contact with air and 
then dissolves Insol in acids, except HiNUs, 
a.nd in alk ilies-|-Aq (Roscoe, A suppl o 

^^Easily sol m HI (Petersen, J pr (2) 40 
48 ) 

Vanadium /efroxide, VO2 

Sol in acids and alkalies +Aq 

Vanadium pentoxidef V2O6 

Sol in about 1000 pts HjO (BerzeliM ) 
Sol in acids, alkali hydrates, and carbon- 
ates -l-Aq Insol in absolute, very si sol 
in dll alcohol „ a 

Insol in glacial Huns'-*!! a r loR 
Sol in cone KF-|-Aq (Ditte, C R 105 

^°So/ in HjCsOi+Aq and alkali oxalates+ 


I Vanadium oxy compounds 
See Vanadyl compounds 

I Vanadium silicide, V2S1 
Insol m H2O 

Not attacked by HCl, HNO 3 or H 2 SO 4 
i Readily attacked by HF 

Not attacked by KOH+Aq, IS^H+Aq 
or NH 4 OH Decomp by fused KOH 
' Insol m alcohol, ether and benzene 
(Moissan, C R 1902 136 496 ) 

VS 12 Sol m HF, insol in acids and al- 
kahes 

Decomp by fused KOH (Moissan, C R 
1902, 136 78 ) 

Vanadium disulphide, V 2 S 2 

Insol m boilmg di} or cone HCL 
H SOi+Aq, or cold cone H 2 SO 4 li-asUy 
sol in hot dll or cone HN 03 +-^q, or in 
boiling cone H 2 SO 4 Insol m 
SI sol m KSH+Aq, sol in NH 4 SH+Aq 
(Kay, Chem Soc 37 728 ) 

Vanadium insulphide, V2S3 

Insol in cold HCl or dll H 2 S 04 + A.q \ er\ 

I si sol in hot HCl or dil H 2 SO 4 + ^-or^ 
sol in HNOa+Aq or cone HSO 4 bl sol 
m NaOH or NH 40 H- 1 -A.q Easih sol in 
' (NH 4 ) 2 S or NH 4 SH+Aq, also in K b+\q 
(Kay, Chem Soc 37 728 ) 

Vanadium pewtosulphide, V 2 S 6 

SI attacked by hot cone HCl or hot dil 
HjSO<-|-Aq, sol in hot cone H 1 SO 4 bol m 
hot dll HNOj-i-Aq &1 sol in NH 4 OH +Aq, 
but easily dissolved by Nj^H+Aq SI sol 
in NajS-l-Aq Sol in NH 4 SH- 1 -Aq (Kaj ) 

Vanadium sulphodilonde sulphur chloride, 
4VSClj, S 2 CI 2 

Decomp in the air (Koppel, Z anorg 
1905, 46 357 ) 
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Vaoadous acid 

Anunomiun vanadite, basic, 2(NH4)20, 

V 2 O 4 

SI sol m cold, easily m hot H 2 O (Ditte,‘ 
C R 102 1310) 

Anmotumn vanadite, (NH 4 )rfT 409 -H 3 H 20 
Sol in H 2 O (Crow, Chem Soc 30 460 ) 
+a;H 20 Sol 111 H 26 
Insol in alcohol, ether and ammonia 1 
(Koppel, Z anorg 1903, 36 297 ) 

+ 3 H 2 O EasUy sol m H 2 O (Mawrow, 
Z anorg 1907, 66 150 ) 

Banum vanadite, BaV 409 + 4 H 20 
Ppt (Koppell, Z anorg 1903,36 300 )j 
+ 5 H 2 O Precipitate Easily sol inHNOs, 
or HCl+Aq (Crpw, Chem Soc 30 460 ) ’ 

Lead vanadite, PbV 409 f 

Ppt (Crow ) 

Potassium vanadite, iC 2 V 409 + 4 H 20 
Sol in H 2 O ! 

Insol in alcohol, ether and ammonia 
(Koppel, Z anorg 1903, 36 300 ) , 

+ 7 H 2 O EJasdy sol in H 2 O Insol in 
cold, sol inhotKOH+Aq Insol in alcohol 
(Crow ) 

I TT n rr \ 4.4-^ n Tf 109 1310 ) 


Sodium vanadite, Na 2 V 409 + 4 H 20 
Sol in H 2 O ' 

InsoJj. in alcohol, ether and ammonia 
(Koppel, Z anorg 1903, 36 299 ) ' 

+ 7 H 2 O Easily sol in H 2 O (Crow, Chem 
Soc 30 459 ) 

Vanadosotungstic acid 

Ammomum vanadosotungstate, 

5 (NH 4 ) 20 , 2 V 2 O 4 , 14 WO 8 +I 3 H 2 O 
Very sol in H 2 O (E F Smith, J Am 
Chem Soc 190 1, 26 1228 ) 

i 

Vanadous acid 
See Hypovanadic acid 

Vanadovanadic acid 
See Vanadicovanadic acid 

Vanadyl bromide, VOBr 
Very si sol in H 2 O, acetic anhydride, 
ethyl acetate, and acetone ' 

Insol in alcohol ether, acetic acid, CHCU, 
toluene and CCh (Kuft, B 1911, 44 2537 ) 

Vanadyl dtbromide, VOBr^ 

Very deliquescent, and sol m H 2 O (Ros- 
coe ) ^ 


Vanadyl inbromide, VOBrj 
Very dehquescent, and quickly decomposes 
m moist air Sol m H 2 O (Roscoe ) 

Vanadyl bromide, V208Br2, 2HBr+7H20 

Very deliquescent (Ditte, C P 102 1310) 

Vanadyl sew^chlo^de, V 2 O 2 CI 

Insol m H 2 O Easily sol m Aq 

(Roscoe, A suppl 6 114 ) 

Vanadyl wonochlonde, VO Cl 
Insol in H 2 O Ehsdy sol in HNOs+Aq 
(Roscoe ) 

Vanadyl dtcblonde, VOCI 2 
Deliquescent Slowly decomp by H 2 O 
Easily sol m HNOs+Aq (Roscoe ) 

Vanadyl inchlonde, VOCls 
Deliquescent Sol in H 2 O and alcohol with 
decomp (Bedson, A 180 235 ) 

Sol m ether with combination 

IHvanadyl chlonde, V 2 O 4 CI 2 + 5 H 2 O 
Dehquescent, and sol in H 2 O, fuming 
HCl, or alcohol (Crow, Chem Soc 30 457 ) 

Vanadyl chlonde, V 2 OSCI 2 + 4 H 2 O 
Very deliquescent (Ditte, C R 102 
1310) 

Vanadyl platmtun chlonde 
See Chloroplatmate, vanadyl 

Vanadyl inchlonde ammonia, VOCls, ojNHs 

Decomp by H 2 O (Roscoe ) 

Vanadyl d^fluo^de, VOF 2 
Insol in H 2 O Insol m alcohoL ether, 
CHCI 3 SI sol m acetone (Ruff, B 1911, 
44 2546) 

Vanadyl influonde, VOF 3 
Very Iwdroscopic Easily sol in H 2 O 
Sol in POCI3 with evolution of gas I^^fifi- 
cultly sol in PCI 3 and AsCh Sol hot 
CHCI3 and acetic anhydride (Ruff, B 1911, 
44 2547) 

Vanadyl fluonde wi h M¥ 

See Fluoxyvanadate, and Fluoxhypo vana- 
date, M 

Vanadyl iodide, V 2 O 8 I 2 , 3 HI+IOH 2 O 

Very deliquescent and sol in H 2 U (DitU, 
C R 102 HIO) 

V2O3I2, 2 HI +81120 As above 

Vanadyl sulphide, VOS (?) ^ ^ 

(a) Insol in H 2 O, dkalica, alkali sulphides 
+Aq Sol m acids, except nitric acid and 
; aqua regia (Berzelius )*« m ^ 
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(5) Sol in alkalies, alkali carbonates, and 
julphides+Aq Insol m acids (Berzelius ) 

P 

Water, H2O 

Water is the most universal solvent It 
absorbs all gases, usually with an increase of 
volume, seldom, as m the case of NH3, with 
El dimmution of volume It dissolves almost 
all sohds m greater or less quantity, and 
mixes with or dissolves considerable amounts 
of many hquids 

Miscible with alcohol Sol inSGpts ether 
Sol m 30-33 vols ethyl acetate (Becker ) 
Sol m 5 vols lodhydrm 
SI sol in most of the fatty oils 


Solubihty in organic solvents at t° 


Solvent 

t® 

G H 2 O m 
100 g of the 
solution 

Benzene 

+3 

0 030 


23 

0 060 


40 

0 114 


55 

0 184 


66 

0 266 


77 

0 337 

Petroleum 

— 2 

0 0012 

bpt 190-250° 

+18 

0 006 

at atmos pressure 

23 

0 007 


30 

0 008 


36 

0 012 


53 

0 026 


59 

0 031 


61 

0 035 


66 

0 043 


79 

0 063 


85 

0 075 


94 

0 097 

Paraffin oil 

+ 16 

0 003 

bpt 200-300° 

50 

0 013 

at 10 mm prossur 

65 

0 022 


73 

0 030 


77 

0 035 


94 

0 055 


(Grosohuff, Z Elcktrochcm, 1911,17 350) 


White precipitate, fusible 

See Me^cu^d^ammomum chloride 


White precipitate, infusible 
See Mercunc chloramide 

‘ Xanthochromium bromi‘ie, 

(3r(N02)(NH8)6Br2 

Sol IP H3O Resembles*) the I chloride. 
(Christensen, J pr (2) 24 74 ) 
r , VK 

— ^jarbonate, Cr(N02)(NB[5)6W8‘ , 

Easily sol in HaO (Christensen ) ^ 


Xanfhochromitmi dilonde, 

Cr(N02)(NH,)6Cl2 

More sol m H2O than the roseo, but less 
than the purpureo salt 
Solution decomp by light or boilmg De- 
comp by dll acids Sol m NaOH+Aq and 
m NHiOH+Aq (sp gr 0 91) Insol m 
alcohol (Christensen, J pr (2) 24 74 ) 

chloroplatmate, Cr(N02)(NHs)6PtCl6 

Insol m pure H2O, but sol when warmed 
with H2O containing HCl, with formation of 
a new double salt (Christensen ) 

mercunc chlonde, Cr(N02)(NH8)6Cl2, 

2HgCl2 

Precipitate Decomp by long contact with 
H2O (Christensen ) 

chromate, Cr(N02)(NH8)6Cr04 

Difficultly sol m H2O (Christensen ) 

dzchromate, Cr(N02)(NH8)5Cr207 

Difficultly sol m H2O (Christensen > 

dithionate, Cr(N02)(NH8)6S206 

Insol m cold H2O (Christensen ) 

hydroxide, Cr(N02)(NH8)6(OH)2 

Known only in solution (Christensen ) 

— iodide, Cr(N 02 )(NH 8 ) 5 l 2 

Quite difficultly sol in H2O (Christensen ) 

nitrate, Cr(N02)(NH8)6(N08)2 

Sol in about 150 pts H2O (Christensen ) 

— sulphate, Cr(]Sr02)(NH8)6S04+H20 
Sol in HoO and (NH4)2S04+Aq (Chris 

tensen ) 

Xanthocobaltic bromide, 

Co(NH3)6(N02)Bro 

Easily sol m cold H2O (Werner and 
Miolati, Gazz ch it 23, 2 140 ) 

bromomtrate, Co(N02)(NH3)6(N03)Br 

SI sol in cold, more easily in hot H O 
(Gibbs ) 

chlonde, Co(N 02 )(NH 3 ) 6 Cl 2 

SI sol in cold H2O, and decomp by boiling 
therewith Insol in HCl+Aq and alkali 
chlorides -|-Aq Easily decomp by boilmg 
with acids, even dilute (Gibbs and Genth ) 
Sol in 50 pts cold H2O (Jorgensen Z 
anorg 6 172 ) 

mercunc dilonde, Co(N02)(NH8)6Cl2, 

2HgCl2+H20 

Insol in cold, si sol in hot H2O without 
decomp More sol m acidified H2O (Gibbs 
ahd Genth ) ^ 
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Xanthocobaltic chloraurate, 

Co(N 02 )(NH 8 ) 8 Cl 2 , AUCI 3 +H 2 O 
Can be easily crystallised out of hot H 2 O 
(Gibbs and Genth, Sill Am J (2) 24 90 ) 

chloromtrate, Co(N 02 )(NH 8 ) 6 ( 3 SrOa)Cl 

SI sol m cold^ more easily in hot H 2 O 

chloromtrate gold chlonde, 

Co(N 02)(NH8)5(N08)C1, AuCls 

chloromtrate platmic chlonde, 

2Co(N 02)(NH8)6(N08)C1, PtCh 

chloroplatmate, Co(N02)(NH8)6Cl2, 

PtCh+HaO 

Scarcely sol m hot or cold H 2 O Can be 
recryst from dil HNOs+Aq Sol m hot dil 
HCl-fAq (Gibbs and Genth, Sill Am J (2) 
24 91 ) 

-- — chromate, Co(N02)(NH8)8Cr04+H20 
Very si sol m cold, and but shghtly sol in 
hot H 2 O (Gibbs ) 

dichromate, Co(N02) (NH8)6Cr207 

Easily sol m hot H 2 O 

ferrocyamde, [Co(N02)(NH8)6]2Fe(CN)6 

J-'TPTgO 

insol m cold, decomp by warm 


[(N08)Co(NH8)6j8lCo(N02)6]2+2H20 (Jor- 
gensen, Z anorg 6 175 ) 
rco(N02)(NH8)6]3[Co(N02)6]2 Not so 
difficultly sol as the luteo salt (Jbrgensen ) 

Xanthocobaltic je^amme cobalhc mtnte, 
C02(N02)2(NH8)io[C 02(NH3)4(N02)8]2 
Can be recryst from hot H 2 O (Gibbs, 
Proc Am Acad 11 8 ) 
-(N02)Co(NH8)5[(N02)2(NH3)2Co(N 02)2]2 
Xanthocobaltic dz&imne cobaltic mtnte 
Very si sol m cold H 2 O (Jorgensen, Z 
anorg 6 180 ) 

oxalate, Co(N02)(NH3)6C204 

Nearly msol m cold, si sol m hot H 2 O 

sulphate, Co(N02)(NH8)6S04 

Moderately sol m hot, much less m cold 
H 2 O Sol without decomp m H 2 S 04 +Aq 
I (Gibbs and Genth ) 

Sol m 25 pts hot H 2 O acidified with 
HC 2 H 3 O 2 (Jorgensen, Z anorg 6 172) 
4 Co(N 02 )(NH 8 ) 6 S 04 , 3 H 2 SO 4 Decomp 
by H 2 O, not by absolute alcohol (Jorgensen ) 

Xanthorhodium bromide, 

(N02)Rh(NH3)6Br2 

Moderately sol in H 2 O (Jorgensen, J 
pr (2) 34 394 ) 

chlonde, (N02)Rh(NHs)6Cl2 

Much more sol in H 2 O than the nitrate 


+b±l 20 (Braun, A 132 47 ) 

iodide, Co(N02)(NHs)5l2 

Sol m H 2 O (Gibbs ) 

lodosulphate, 

[Co(N 02 )(NH 8 ) 6 ] 2 (S 04 )l 2 

Sol inHaO 

penodosulphate, 

[Co(N 02 )(NH 8 ) 6 ] 2 (S 04 )l 4 

Easily decomp by hot H 2 O 

mtrate, Co(N02)(NH8)6(N08)2 

SI sol in cold, moderately sol in hot H 2 O 

Decomp by boilmg Much less sol than 

NH 4 CI or (NH 4 ) 2 S 04 m cold H 2 O Insol in 

HNO 3 (Gibbs and Genth ) 

mtnte, Co(N02)(NH8)6(N02)2+2H20 

Sol mHaO (Gibbs) 


chloroplatmate, (N02)Rh(NH3)6PtCl6 

Ppt Extremely si sol in cold H2O 

dithionate, (N 02 )Rh(NH 3 ) 6 S 206 H-H 20 

Nearly inSol in H2O 

^fluosihcate, (N02)Rh(NH8)6SiF6 

Ppt 

^hydroxide, (N02)Rh(NH3)6(0H)2 

mtrate, (N02)Rh(NH8)6(N03)2 

Moderately sol in cold, easily m hot H2O 
Insol in alcohol Less sol m cone NH4OH -(- 
Aq than in H2O 

Insol mdil HN03-f\q,sol inHNOj+Aq 
of 1 4 sp gr 

oxalate, (N02)Rh(NH8)6C204 

Nearly insol in cold H2O Very si sol in 
warmH 20 Easily sol m dil HC2H302+Aq 


cobaltic mtnte, Co(N02)(NH8)6(N02)2 

-I-2H2O 

SI sol m H 2 O (Gibbs, Proc Am Acad 

11 8 ) 

Is mtratopurpureocobaltic cobaltic nitrite, 


sulphate, (N02)Rh(NH3)6S04 

Slowly sol in cold, quite easily in hot H 2 O 
4 (N 02 )Rh(NH 3 )sS 04 , 3 H 2 SO 4 SI sol in 
cold, easily in hot H 2 O Can be recrystal- 
hzed from dil H 2 S 04 +-Aq 
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Xe 

Absolution by H 2 O at t° 


t® 

Absorption coefficient 

1 

0 

0 2189 

10 

0 1500 

20 

0 1109 

30 

0 0900 

40 

0 0812 

50 

0 0878 


CAntropoff, Roy Soc Proc 1910, 83 A, 480 ) 


Ytterbium, Yb 

Ytterbitun bromide, YbBrs+SHaO 
Very sol m H2O Hydroscopic (Cleve, 
Z anorg 1902,32 135) 

Ytterbium chlonde, YbCl84-6H20 
Very sol m H2O (Cleve, Z anorg 1902, 
32 134) 

Mpt 150-155° Anhydrous salt is sol m 
H2O and in alcohol (Matignon, A ch 1906, 
(8)8 442) 

Ytterbium oxide, Yb 203 
Slowly attacked by cold or warm acids, 
but easily sol at 100° 

Ytterbium oxychloride, YbOCl 
Ppt (Cleve, Z anorg 1902, 32 135 ) 

Yttniim, Y 

Decomposes H2O (Cleve, Bull Soc (2) 
21 344 ) Decomp H2O slightly at ord temp , 
more rapidly by boiling Easily sol m dil 
acids, even acetic acid Slightly acted upon 
by cone H2b04 Decomposes hot KOH-|-Aq 
and cold NH4C1H-Aq Not attacked by 
NHiOH-f Aq (Popp, A 131 170 ) 

Popp’s yttrium contained erbium 

Yttrium bromide, YBrs 

Sol in H2O with evolution of he it (Du- 
boin, C R 107 243 ) 

-h9H20 Deliquescent Easily sol in H2O 
and alcohol Insol in ether (Clcvi ) 

Yttrium carbide, YC 2 

Decomp by H2O and by dil acids, veiy 
slowly attacked bv cone uids (Moissan, 
C R 1896, 122 575 ) 

Decomp by H2O and dil acids (Potters- 
son, B 1895, 28 2421 ) 

Yttnum chlonde, YCE 

Anhydrous Sol in H2O with evolution of 
heat (Cleve ) 

-I-6H2O Deliquescent Very sol in H2O 
SI sol in alcohol Insol in ether (Cleve ) 
Mpt 156-160°, sol in alcohol 


60 1 grams anhydrous salt are sol in 
100 grams of abs alcohol at 15° 

6 5 grams are sol in 100 grams pyridine 
(Matignon, A ch 1906, (8) 8 437 ) 

Yttnum fluonde, 

Nearly insol in dil acids (Cleve ) 

Yttnum hydroxide, Y 2 O 8 , 6H2O or Y206H6‘f 
3H2O 

Insol m H2O 

Insol m KOH or NaOH+Aq Easily 
sol in acids Sol m alkah carbonates +Aq 
When freshly pptd , easily sol m NH4CI+ 
Aq 

Yttnum iodide, YIs 

Very dehquescent Easily sol in H2O and 
alcohol 

SI sol m ether (Cleve ) 

Yttnum oxide, Y 2 O 3 

Insol m H2O SI sol m cold HCl, HNOa, 
or dll H2S04+Aq, but gradually completely 
sol on warming Insol in NH4OH and si 
sol in KOH+Aq Sol in HC2H302+Aq 
Somewhat sol in K2C08H-Aq 

Yttnum peroxide, Y4O9 

(Cleve, Bull Soc (2) 43 53 ) 

Yttnum oxychlonde, Y2O2CI2 
Insol in H2O (Popp ) 

Yttnum sulphide, Y 2 S 3 

Not prepared in pure state Impure is 
insol in H2O, and partially decomp thereby 
Easily sol m acids with decomp (Popp ) 

Zme, Zn 

Not attacked by pure cold H2O Slowly 
oxidised by boiling H2O Pure H2O free from 
0 dissolved nothing from 2500 sq mm Zn 
Presence of air containing CO2 caused a solu- 
tion of 3 5 mg Zn, which maximum was 
reached in 2 days Air without CO2 also 
caused a slight action (Snyders, B 11 936 ) 
100 cem distilled H2O dissolved 14 mg Zn 
from 11 8 sq cm in one week, during which 
air free from CO2 was passed through the 
liquid and 19 mg when air containing CO 2 
was used (Wagner, Dingl 221 2b() } 

filtered rain water was found to contain 
20 mg Zn per 1 (Burg, Isis, 1873 119 ) 

Very pure H2O, when conducted through 
a great length of galvanized iron pipe, con- 
tained 1 7 pts Zn to 100,000 pts H2O 
(Davies, J boe Chem Ind 1899, 18 102 ) 
Action of H2O on Zn in galvanized pipes 
is caused by electrolysis (bmetham, C N 
1879, 39 236 ) 

All kinds of H2O attack Zn, rain water the 
least 

In distilled H2O exposed to air Zn is abun- 


1118 


ZINC 


dantly coated with ZnCO 3. 2ZnO -h3H20 By 
flowing 32 g Zn to stand m 270 cc distilled 
HaO m a flask loosely stoppered with filter 
paper, 1 2 pts Zn to 100,000 pts HaO was 
found in solution m 1-2 days (Smith, J Soc 
Chem Ind 1004, 23 475 ) 

Sol in all acids Very slowly sol in dil 
HCl or H2S04+Aq m glass vessels if Zn is 
pure According to Jacquelam, 24 hours were 
necessary to dissolve 6 g pure When 
fused at the lowest possible temperature, it is 
much more slowly sol than when heatecl to a 
red heat In both cases it is much more 
rapidly dissolved if cooled quickly (Bolley, 
A 96 294, Rammelsberg ) 


Dll HaS04+Aq dissolves given % zmc m the 
same length of time (B=accordmg to 
Bolley, according to Rammelsberg) 



1 Slowly cooled 

Rapidly cooled 


B 

R 

B 

R 

Cast at the melt- 
ing point 

Cast at a red heat 

42 5 
100 0 

74 1 
69 4 

13 0 
85 5 

0 9 
9 5 


50 com H2S04-|-Aq dissolved in 2 hours the 
following amts from 1 sq cm Zn at t° 


t° 

Strength of acid 

Grms dissolved 

20 

H2SO4 

0 000 

130 

(t 

0 075 

150 

It 

0 232 

20 

H2SO4+H2O 

0 002 

130 

tt 

0 142 

150 

it 

0 345 

20 

H2SO4+2H2O 

0 002 

130 

t( 

4 916 

150 

(t 

5 450 

20 

HtSOt+ 3 HiO 

0 005 

130 

tt 

3 080 

20 

1 H2SO4+4H2O 

0 049 

130 

tt 

0 456 

20 

HSO4 + 5H2O 

t( 

0 027 

130 

0 337 

20 

1 H2SO4+6H2O 

0 018 

100 

t 

3 16 


(Calvert and Johnson, Chem hoc 19 417 j 


C P 7inc IS more quickly sol in dil ac ids 
in vacuo than under normal prcs^nirc, the 
ratio being about 1 b 5 I he rate of solubil- 
ity increases slowly with rise of temp from 
0® to 98°, when it amounts to aliout 4 times 
that at 0°, but from 9S°-100° the iiuroasi is 
thirteenfold Thus, as an average of () ex- 
periments, dll H2b04-|-Aq (1 20} dissohcs in 
30 minutes 2 I mg Zn at 0°, 4 9 mg at 20°, 
7 4 mg at b()°, 9 3 rng at 9S°, but 122 1 mg 
at 100° If, however, the uid was jirevcntcd 
from boiling by increasing the pressun, the 
sudden increase between 98° ind 100° does 
not take place 


The rate of solubility in dil H2S04+Aq 
(1 20) is abo increased 175 times by the addi- 
tion of CrOs-and 306 times by the addition 
of H2O2 The above phenomena are ex- 
plamed by assummg the formation of a 
condensed hydrogen atmosphere around the 
metal, which prevents the further action of 
the acid (Weeren, B 24 1785 ) 

Not attacked by HNOs+Aq of 1 512 to 
1 419 sp gr at a temp of — 18° or less, but 
violently attacked if temp is raised HNO3+ 
Aq of 1 419-1 401 sp gr does not attack Zn 
at temp of a freezing naixture, but violently 
at 0° More dil HNOa+Aq attacks Zn even 
at —20° (Millon, A ch (3) 6 99 ) 
SolmH2C08+Aq (Berzelius) 

Solubility of Zn m acids is very much 
affected by the presence of small quantities 
of various metalhc salts Small amts of 
PtCl4-l-Aq accelerated the action of H2S04-f 
Aq 149 times, and AS2O8 123 tunes HgCl2 
has a strong retardmg action owmg to pptn 
of Hg on the Zn 

The rate of solution of Zn in acids and the 
effect of changes m concentration and tem- 
perature and of the presence of inorganic 
salts and orgamc substances on this rate has 
been studied 26 Tables are given (Ericson- 
Aur4n, Z anorg 1901^ 27 209-253 ) 

Speed of solution in H2SO4 and m HCl 
(Centnerszwer, Z phys Ch 1914, 87 692 ) 
Various saline solutions have a strong sol- 
vent power in presence of PtCU, i e KCl, 
NaCl, Na2S04, IV2SO4, MgS04+Aa PtCb 
also causes Zn to decompose distilled H2O 
CUSO4 has a similar but less energetic 
effect 

In all the above cases the disengagement of 
hydrogen is slower m the daik than in the 
light (Millon, C R 21 37 ) 

According to Barreswill (C H 21 292) the 
above reactions are all caused bv galvanic 
action due to pptd metal, and a piece of Pt 
in contact With the Zn causes the same action 
as the PtCb m solution 

Pasily sol in alk ilies+Aq, < von NII^OIT-l- 
Aq, csperiillv when the Zn is in contact with 
le bol in NaClJ-Vq with pptn of ZnO 
fSicrsch, J B 1867 257 ) 

Sol in sat slk ill and alkali-c irth c blonde s 
H- Vq (Post, 1872 ) 

Sol in NH4 silts +Aq (I oriii, J B 1866 
124 } 

Sol msit N i^S04, K2SO4, MgS04, N iTsOj 
KNO, 13a(N03) , CiCb, MgCl and 
NH4NO,-l-\q Chlorides ind sulphites 
fcspcciilly Na2S04 and MgCI ) hive strong- 
est ac turn, MgS()4 ind nitrites the Ic ist I he 
iction w is greitly increased by lie it fSny- 
<U rs, 13 11 9 3b ) 

Sol in hoihng NICCl+Aq Sol in neutral 
IcCb+Aq with pptn of he, especially eisily 
it 100° (Capitaine, CP 9 737 ) 

Sed in NiS04+'Vq with pptn of NiO 
( 1 upputi ) 

Sol in cone hot ZnCb+Aq, but Zn ox>- 
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^onde IS pptd on diluting (Qrdway, Am 
^ Sci (2) 23 222 ) 

-V. Sol in GlS 04 +Aq (Debray ) _ 

Solubility of Zn in dilute solutions of salts 
100 com of solutions of the given salts 
were allowed to act one week on 11 8 sq 
cm Zn while a current of air wiA'"or 
without CO 2 was passed through the 
solution 


Salt 


G salt 
m 100 ccm 
solution 

Mg Zn 
dissolved 
without CO 2 

Mg Zn 
^solved 
with CO 2 

NaCl ' 
or ; 


0 5 

7 

38 

KCl , 
NH 4 C] 

[ 

1 0 

51 

36 

MgCli 

K,S04 

0 83 

18 

54 

1 0 

30 

53 

KNOs 


1 0 

9 

37 

NaaCOs 1 

1 0 

13 

NaOH 

0 923 

60 


Ca 02 H 2 

Sat 

3 



(Wagner, Dmgl 221 260 ) 


Action of dll salt solutions (1%) on Zn The 
following amts of Zn in mg were dis- 
solved from 2500 sq mm Zn in 14 days 
bv 400 ccm 1% solution of the ^ven 
salts 


Salt 

Mg Zn 

Salt 

Mg Zn 

NaCl 

11 2 

NaNOa 

6 

KCl 

14 8 

Ba(N03)2 

8 

CaClr 

15 2 

NH4CI 

24 0 

MgCla 

17 2 

(NH4)2S04 

31 6 

BaCla 

H 2 

NH4JN03 

26 0 

K 2 S 04 

12 0 

NaHCOa 

0 

MgS04 

8 8 

haCOa 

0 


6 8 

Nl^COa 

0 


SI attacked by H 2 O at 80°^ by hot cone |l 
NH4OH, ittackod by H^POa or NaCl+Aq, 
very si attacked by NilSTOT-l-Aq or KNOa-j- 
Aq at 100® (Smith J Soc Chun Ind 1904, 
23 476 ) 

ccm olcK Kid dissolves 0 0240 g Zn 
in 6 days (Cites, ) phys Chun 1911, 16 
143 ) 

Attacked by ( me sugii+Aq it 115° 
(Klein and Berg, C B 102 1170 ) 

Zinc amide, Zn(NH 2)2 

Decomp by II 2 O ind ilcohol Insol m 
ether (Irankland, Phil Mag (4)16 149) 

Zinc antimonide, ZnSb 

Does not decomp boiling H 2 O except 
slightly Not attacked by dil mineral acids, 
but decomp by cone HCl or HNOa+Aq 
(Cooke, Proc Am Acad 6 348 ) 

Zn3Sl32 Decomp H 2 O rapidly at 100 


Violentiy decomp bydil HCl or H 2 S 04 -|-Aq, 
also by HNOs+Aq Completely sol m HCi 
d-Aq mixed with a little HNO3 (Cooke ) 

Zinc azomude, basic, Zn(OH)Ns 
1 Very si sol m H 2 O Decomp by^ hot 
H 2 O (Curtius, J pr 1898, (2) 68 293 ) 

[Zme azoumde ammoma, ZnN®, 2NH8 
1 Insol m H 2 O, but gradually decomp 
I thereby (Dennis, J Am Chem Soc 1907 
29 20) 


Zme bromide, ZnBr2 


Very dehquescent, and sol m H 2 O 
Sat ZnBr 2 H-Aq contains at 


—20® 

+4® 

22 ° 

97° 

66 3 

68 8 

77 6 

83 6% ZnBri 

107® 

170® 

210° 

375° topt ) 

83 8 

85 0 

89 3 

100% ZnBrj 


(Etard, A ch 1894, (7) 2 541 ) 


Solubihty m H 2 O 

100 g of the sat solution contain at 
35® 40° 60® 80® 100® 

85 45 85 63 86 08 86 57 87 05 g ZiiBr* 
(Dietz, Z anorg 1899, 20 250 ) 

See also Idow under hydrated salts 


Sp gr of 

ZnBr 2 -l-Aq at 19 5° contammg 

18 3 

31 7 

43 2 % ZnBr2, 

1 1849 

1 3519 

1 5276 

52 6 

59 1 

68 % ZnBr2 

1 7082 

1 8525 

2 1027 


(ICremers, Pogg 108 117 ) 


Sp gr of ZnBr 2 H-Aq at 19 5° 


r,%, ‘ 

^ ZnBn 

Sp gr 

Z^T2 

Sp gr 


Sp gr 

5 

1 045 

25 

1 265 

45 

1 560 

10 

1 093 

30 

1 330 

50 

1 650 

15 

1 196 

35 

1 400 

55 

1 755 

20 

1 204 

40 

1 475 

60 

1 875 


(Kremers, calculated by Gerlach, Z anal 8 
285 ) 


Sol in cone HCl or HC 2 H 30 o+Aq, also 
in NH 40 H+Aq 

Sol m AlBrs (Isbekow, Z anorg 1913 
84 27) 

Very si sol m liquid NH3 (Franklin, 
Am Ch J 1898, 20 830 ) 

Sol m alcohol and ether (Berthemot, J 
Pharm 14 610 ) 

Sol m methyl acetate (Naumann, B 
1909,42 3790) 
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Insol in ethyl acetate (Naumann, B 
1910, 43 314 ) 

More sol in anhydrous ether than in abs 
alcohol Insol in CS2 (Hampe, Ch Z 
1887, 11 846 ) 

Sol in quinoline (Beckmann and Gabel 
Z anorg 1906, 51 236 ) 

Mol weight determined m pyndme 
(Werner, Z anorg 1897, 15 22 ) 

+H2O (Lescoeur, A ch 1894, (7) 2 78 ) 
-I-2H2O Very hygroscopic 
^lubihty m H2O 

100 g of the sat solution contam at 
—8® 0® 13® 25° 30® 37® (mpt ) 

79 06 79 55 80 76 82 46 84 08 86 20 g ZnBra 
(Dietz, Z anorg 1899, 20 250 ) 

-|-3HaO Solubility in H2O 
100 g of the sat solution contam at 
—15® —10® —5° (mpt ) 

77 13 78 45 80 64 g ZnBra 

(Dietz, Z anorg 1899, 20 250 ) 

Zmc bromide ammoma, ZnBr2, 2NH8 
Decomp by H2O SI sol in cold, more 
easily in warm NH40H+Aq (Rammels- 
Ixsrg, Pogg 56 240 ) 

+ V«H20 Decomp by H2O with separa- 
tion of ZnO (Andr4 C R 96 703 ) 

Above salt of Rammelsberg^s 
has this ( omposition (Andrd ) 

iZnHr^, 8NH8-h2H20 Decomp by H^O 
(Andid ) ^ ^ 

IZnBri, IONH3+H2O Dccomp by H2O 
(Audi 6 ) 

2ZriHr2, lONH-j Efflorescent Decomp 
by H/) (Andrd ) 

Zmc bromide cupnc oxide, ZnBr2, 3CuO-}- 
2H2O 

+41120 (Mailhe, C R 1901, 133 227 ) 


Solubility m H2O at t® 
100 g H2O dissolve g ZnCb 


t® 

Solid phase 

— ' 5 

ice 

— 10 


-40 


-62 

ice 4aq 

-60 

ZnCl2+4H30 

— 40 


-30 

4aq 3aq 

-10 

ZnCl + 3 H 2 O , 

0 


+5 


6 5 


5 


0 

3aq IHaq 

0 

ZnCl2+2HH20 

6 5 
10 

12 5 
11 5 

234 aq 3aq 
ZnCl2+2J4H20 

234aq iHaq 

9 

6 

2)4aq laq 
ZnCl2+234H20 

-6 

IZnCl2+134H20 

+10 


20 


26 

114aq laq 

26 3 
0 

10 

20 

28 

l^tiaq ZnCla 
ZnCl2+H20 

laq 7nCl2 

31 

7nCl2+H20 

25 

InCli 

40 


60 


SO 


100 


2b2 



g 

ZnCl 2 


14 

25 

83 

104 

ervohydrate point 

113 

127 

160 

transition point 

189 

208 

230 

252 

mpt 

282 

309 

eutectic point 

235 

252 

transition point 

272 

303 

mpt 

335 

eutectic point 

360 

eutectic point 

385 

298- 

330 

368 

423 

transition point 

433 

transition point 

342 

364 

306 

4 36 

transition point 

477 

4 32 j 

462 

4H8 



o4 J 
bl > 


mpt 


(Mylius and Dietz, Z anorg 1905, 44 217 ) 
See aho below under hydrated salts 


bp gr of ZnCI + Vq at 10 5° 


% /nCl 

Sp Kr 

' , /nCl 

Sp gr 

13 S 

25 S 

1 U7') 

1 2«)() 

5 

19 2 

1 3S5<) 

1 5)51 


(Kicincrs Pogg 106 iOO ) 


Zmc bromide hydrazine, ZnBr2, 2N2H4 
Dofoiup by H2O 

Sol in NH40H+Aq (Iranzen, Z anorg 
190S, 60 277 ) 

Zmc chloride, ZnCb 

Vtr> (i( licinc scent, ind sol in H () 

Sol III 0 i H pt FI 0 ;il IS 7 » \1)1 ) 

/ri( 1 -f- \q sat at 5 (ontiuns 7S ) /tiC 1 
{ JIaHH( iifrat z V ( h 28 201 ) 

Solubility in H^O 

1(K) g of the sat solution contain it 

15° 20® 41° 60° 100° 

79 12 81 19 82 21 83 51 Sb 01 g ZnCl 
(Dietz, Z anorg 1899, 20 245 ) 

ZnCU+Aq cent lining 1 i)t ZnCl in I S20) 
pts H2O at 18° hib SI) gr =1 3bbb (Hit 
torf, Z phys Ch 1902,39 028) 


bp gr of /nC 1 + \c} it 10 > 


< , /iiC 1 

Sp gr 

, /nC 1 

Kr 

/tiC 1 

Si 

1 

1 010 

2 ) 

1 2 3S 

1 ) 

1 ISS 

5 

1 01) 

30 

1 291 

50 

1 >()(> 

10 

1 091 

3 ) 

1 3)2 

5 ) 

1 ())0 

1 ) 

1 1 37 

10 

1 120 

()0 

1 710 

20 

1 ISli 





(( 1(1 1 1( 

h, / 1 

in li 8 

2S ^ ( 

il( 111 it( 

(1 iioin 



I\n IIP rs ) 



bp gr of /nCl + Xq it t° 



t° 

L 

5° 

15° 

1 )° 

1 )° 

/nC] 2 -> 

1 S9 

10 0 

20 0 

Sp gr 

1 021 1 

OK) 

1 091 

1 190 

t° 

1 

5° 

15° 

15 


' , ZnCl 2i) 

s() 40 0 

5S S*S 



1 2<)7 1 

423 

1 72S 


(Long, W \nn 

18b0, 

11 is ) 
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gr of Z?iCl2+Aq at room temp 
ng 


15 334 23 487 33 752% ZnCl^ 

1 1459 1 2288 1 3431 

(Wagner, W Ann 1883, 18 267) 


^ Sp gr of ZnCl2H~Aq at25° 


p — ^ — — 

Concentration of ZnCl 
+Aq 

Sp gr 

1 — ^uormal 

1 0690 

“ 

1 0302 

V4- ‘ 

1 0162 

, Vr- “ 



1 0077 


— — ! - 

(Wagner, Z phys Ch 1890, 5 40 ) 


^ Sp gr of ZnCl2+Aq 


M ZnCh g in 1000 g 

^ of solution 

Sp gr I671O 

0 

1 000000 

0 6994 

1 000560 

2 31b3 

1 002163 

6 0406 

1 004708 

9 8988 

1 009243 

19 4914 

1 018228 


glycerine at ord temp 
(Clever, Bull Soc 1872, (2) 18 372 ) 

g^glyc^ol dissolve 50 g ZnCla at 
5 (Ossendowsb, Pharm J 1907, 79 
o75 ) 

„ “ CSa (Aiotowski, Z anorg 1894, 

6 257 ) 

(Castoro, Z anorg 1899, 

20 61 ) 

Mol weight determmed m pipendme, 
pyridine and methyl sulphide (Werner, Z 
anorg 1897, 16 18 ) 

+H2O Very dehquescent Contains IM 
H2O (Engel, C R 102 1111 ) 

Solubihty m H2O 

100 g of the sat solution contain at 
0° ir 27° (mpt) 

74 33 78 25 84 61 g ZnCla 

(Dietz, Z anorg 1899, 20 245) 


+IKH2O 
Solubihty in H2O 
100 g of the sat solution contain at 
0° 10° 20° 26° (mpt) 

67 45 73 65 80 08 83 43 g ZnCl2 
(Dietz, Z anorg 1899, 20 245) 


(Dijken, Z phys Ch 1897, 24 108 ) 

Insol in SbCh (Klemensiewicz, C C 
J08, II 1850 ) 

Insol in liquid NH*} (Franklin, Am Ch 
1898, 20 830 ) 

Easily sol m hot ibsoliito alcohol, and 
her Sol in 1 pt strong ilcohol at 12 5° 
W enzel ) 

Sol m 0 35 pt ihsohitc ilcohol (Graham ) 
Sol m butyl (Wui tz), iiicl hexyl (Bouis) 
cohol at ord temp , l)ut (h comp on heiting 
Very sol in icctic (llui with evolution of 
eat (Cann, C H 102 1()5 ) 

Easily sol in udoiu (Krug ind M‘L1- 
>y, T Anil Ch 6 1S1 ) 

1 g ZnCli is sol in 2 i g uitonc at 18° 
p gr of s it solution 1S/1° = 1 14 (Nau- 
lann, B 1<M)1, 37 Ills ) 

Sol macetoMc UKlmiiKthylil (ludminn, 
* C 1899, 11 101 1 ) 

Sol m mcth\l ud it( (N lumann, B 
909, 42 3700 ) 

Sol in hot 1)( n/omtril( ilso in other iro- 
latic nitrile 

Sol in rnctln I sulplmh iiid in ethyl sul- 
htide Very sol in pii)cii(line (Wcrnci, Z 
norg 1897, 16 7 ) 

Sol in hcn/>l ihohol, furfurol, methyl- 
ropyllcetone, k ( tophenone, ethyl mono- 
hloracetate, eth>I cyanacctite, ethyl aeeto- 
cetate, ethyl benzo itc, ethyl oxal ite, amyl 
itrite, r ’ ^ ipciidinc, and quinoline 
Insol i ildehydc, ethyl nitrate, 

nd nitrobenzene (Lincoln, J phys Chem 
899, 3 460) 

Sol in quinoline (Beckmann and Gabel, 
f anorg 1906, 61 236 ) 


-h2H20 Sat aq solution contains at 


—20° 

—14° 

—10° 

—4° 

—1° 

54 7 

55 4 

56 5 

57 4 

57 9% salt, 

+5° 

9° 

15° 

0 

CO 

CO 

42° 

59 1 

60 2 

62 0 

aa 0 

nn esfft 


(fitard, J 

1 ch lb 




Solubihty m H2O 

100 g of the sat solution contam at 
0° 10° 19° (mpt) 

67 56 73 70 79 07 g ZnCb 

(Dietz, Z anorg 1899, 20 245 ) 

4*2341120 Solubility m H2O 
100 g of the sat solution contain at 
0° 8° 13° (mpt) 

67 42 71 96 75 14 g ZnCL 

(Dietz, Z anorg 1899, ?0 245 ) 

4-3H20 Sol in 12 5 pts H2O at 0° 
(Engel ) 

Solubility in H2O 
100 g of the sat solution contam at 
—5° 0° +7° (mpt ) 

64 5 67 58 71 57 g ZnCb 

(Dietz, Z anorg 1899, 20 245 ) 

Zme hydrogen chlonde, 2ZnCl2, HCI+2H2O 
Deliquescent (Engel, C K 102 1068 ) 
ZnCL, HCI42H2O (Engel ) 

Zme hydrazine chlonde, ZnCL, N2H4, HCl 
Very hydroscopic 

Sol m H2O (Curtius, J pr 1894, (2) 60 
338) 



1122 


Z/iXXV-/ V.*** 


ZnCU, 2(NiH,, HCl ) H\ droscopit , vorv 

m alcohol and NH«OH+Aq (Cur- 
tius, J pr 1S^4, (2) 50 MS ) 

Zmc chlande ammoma, ZnCIa, 5NHi-{-H*0 
, Easily sol in little dtcximp by 
HaO Still more sol in ZnGl2+ Vi <u 
comp (Divers, C N 18 1 3 ) 

ZnCla^ 4NH3+H2O (Kane ) ,,, ifo 

ZnCla, 2NH3 altil 

can be recryst from hot NH^Cl+Acj (icittr 

‘‘“"3 i Sj°sT2 N-H,C1 or MI,(>H+ 
Aq (Thomas, B 20 743 J 
+V.H ,0 ) 

+Vs§*0 1 Decomp by HjO 

-l-VixijU 

-fHsO J 

(Andre, C R 1882, 94 064 ) 


ZnCU, NHs 
ch 72 203) 


Dccomp b\ Hs<> {Kant, A 


Zinc chloride cupnc oade, ZnClj, 3Cu() + 
4HjO 

(MaillK,C 11 llKtl 134 S2U > 


T roViinride hydiaiune, ZiiLls, 

"ran/ui, /, iimra I'KN «> 2. . . 
Ij, 2N 114 IitMiI in H/l 
Illy sol m NJIiOH+Aq <( ' 

sOl, (2)60 m) 

Zmc chlonde hydroxylamme, Zii( b, 2M 1 / >11 

JIjO \irv sol 11 M' " I \'l ,* 

sol 111 iltobol laid olh.i oiuiiin '■..Iviii)- 
(C'lisnui, Hull bo< ( >) 3 1 1 4 . 

1 pt IS (lissolvtd in b)t> pts ui 
Hat it 20' (ViitonoO < < 1806,11 sH 


Zinc fluoride, Znh 

SI sol in (ol<l moil < m 
Insol in‘l)'( iI(olml "‘’1 X 

IKM, oi ir Sdi Ipoulini < b no iHl 
Conti 11 V to oM( r wt itnm nts /nl i »{Hib 
sol in ll i) (Kohli ius<h, / pliNH < h I • 

^^liisoMn iKpiid Mil < * 

1S<)S, 20 S>() ) ^ , 

Insol in ni(th\l ud iti \ mn nn 
in0<) 42 ^7‘M) ) 

+ DillKulth sol in Hd " 'm' 

what more sol m “"n u I m v 

or IINdi I isiH sol 111 Mudil \>i 

(Hor/elms, rop;^ 1 2b j 

11 lid (llssol\(s lb K it Is dl* ^ 

Zmc hydrogen fluoride 
Known onl> ui solution 


Zmc zirconium fluonde 
See Fluozirconate, zmc 


Zmc hydrophosphide, Zn2H2p2 

Detoinp by cold H2O and by dil HCl+Aq 
{DrechBol and 1 inkeletcin, H 1871, 4 353 ) 


Zinc hydroxide, Zn02H2 

liiBol in hlaO Sol in acids Sol m KOH, 
NaOH, MUOll, or (\Il4)2COa-hAq 
i 1 1120 dissolve 0 01 g Zn02H2 at 25® 
(Bodlander, Z phys Ch 1898, 27 66 ) 
Soluhiht'v in II2O is calculated to be 2 6X 
10-^ g mols per 1 (Herz, Z anorg 1900, 23 
227) 

1 1 iliO dissolves 0 0042 g Zn02H2 at 18® 
(Dupre and Bialas, Z angcw Ch 1903, 16 
65 ) 

See (den Zmc oxide 


Solubility in NIKOH+Aq at 25® 


/lit bUj «H4(l 

\ II a norm j 

G ZnO per 1 

pre pan ti frtun 
ZnS04 

1 

0 

2S7 

Si 5 

7 

i 

28 

84 


t) 

n 1 

0 

85 

pr* part d fiom 
ZntNtbb 

0 

iil 

0 

54 

0 

bl i 

0 

817 

1 

il“> 

2 

70 


1 

bis 

7 

07 


} 

770 

7 

01 

1 

1 

1 ^ 

il i 

10 

lb 


HnUMlnrh / inoiji 1901,41 ISb ) 


holubiliU of /ntMi in uid am- 

lutinium 1 mm I it 17-19° 


li 


I 


u UblJ Ml 
u J b Ml 
M *n7 MI 
li idll Ml t H 


n 1*2 Mi ( 
H bd Ml t 
0 Uhs Mi ( 
b 0 Ml t 
M OS Mi t 
MI < H 

\H ( n 


H 

H 

li 

n 

li 
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Solubility of ZnQ 2 H 2 m NaOH+Aq 


G Na in 20 cem 

G Zn in 20 cem 

0 1012 

0 0040 

0 1978 

0 0150 

0 4278 

0 0442 

0 6670 

0 1771 

0 9860 

0 9630 

1 4951 

0 2481 

2 9901 

0 3700 


When zmc hydroxide is treated with 
alkali, more dissolves at first than corre- 
sponds with the true equilibrium under the 
prevaihng conditions, for such solutions 
spontaneously deposit more or less zmc 
hydroxide according to the concentration 
(Eubenbauer, Z anorg 1902, 30 333 ) 


Solubihty of Zn02H2 : 

in NaOH+Aq at 25° 

G mol per 1 

Na 

Zn 

0 2636 

0 00311 

0 3871 

0 0057 

0 5414 

0 0129 

0 9280 

0 0425 


(Wood, Chem boc 1910, 97 884 ) 


Freshly pptd Zn02H2 is easily sol in 
KOH+Aq, but it gradually goes over into a 
stable form which is difficultly sol in KOH+ 
Aq (Herz, Z anorg 1901, 28 474 ) 

Freshly pptd Zn02H2 is sol in dil salt 
solutions (1 %) as follows Ihe given amts 
in mg (calculated as Zn) were disolved per 
1 at t° 


ball 

Mfe Zn 

t 

NaCl 


18 

KCl 

43 

20 

CaCb 

57 5 

16 

MgCl 

65 

16 

BaCl2 

38 

18 

K2b()4 

^7 5 

20 

MgSOi 

27 

21 

KNO, 

17 5 

15 

NaNO, 

22 

15 

Bi(N()0 

25 

21 

K COt 

0 

15 

NUA 1 

95 

20 

NH^NO, 

77 

20 

(Nili) S()4 

SS 

20 

(bny(l(,rs, 1^ 11 

<) ^6 } 
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Ste also Zinc oxide 


Zmc hydrosulphide, Zn(SH )2 

Vciy unstible Uccoinj) by lliO (Zotta, 
M 10 807 ) 

feol in NabH-f-Aq (Thomsen, B 11 
2044 ) 

Zn3H2S4 (Zotta ) 


Zmc iodide, Znl 2 
Dehquescent Easily sol m H 2 O 
Sat Znl 2 +Aq contains at 
—18° —5° +17° 47° 62° 73° 

70 9 74 0 80 4 80 3 81 3 81 2% Znia, 

97° 100° 107° 138° 140° 

82 1 83 0 82 6 83 8% Znia 

(Etard, A ch 1894, (7) 2 544 ) 


Solubihty m H 2 O 

100 g of the sat solution contam at 
0° 18° 40° 60° 80° 100° 

81 11 81 20 81 66 82 37 83 05 83 62 g Znlj 
(Dietz, Z anorg 1899, 20 251 ) 

See also under + 2 H 2 O 
Sp gr of Znl 2 +Aq at 19 5° contammg 
23 1 42 6 56 3 63 5 76 0% Znl* 

1 2340 1 5121 1 7871 1 9746 2 3976 
(Kremers, Pogg 111 61 ) 

Sp gr of Znl 2 +Aq at 19 5° containing 
5 10 15 20 25 % Znl 2 , 

1 045 1 091 1 140 1 196 1 255 

30 35 40 45 50 % Znia, 

1 368 1 390 1 4^0 1 560 1 650 


55 60 65 70 75 % Znl 

1 754 1 875 2 020 2 180 2 360 


(Kremers, calculated by Gerlach, Z anal 
8 285) 


Sol m (NHOoCOs+Aq 
Moderately sol in liquid IsH 
Am Ch J 1^98, 20 830 ) 

Sol in alcohol 

100 pts glycerme disolve 40 pts at ord 
temp (Klever, Bull Soc 1872, (2) 18 372 ) 
100 g glycerol dissolve 40 g Znl 2 at 15 5° 
(Ossendowski, Pharm J 1907, 79 575 ) 
More sol in anhydrous ether than in abs 
alcohol Insol in CS 2 (Hampe, Ch Z 


1887 11 846 ) 

Sol in methyl acetate (Naumann, B 
1909, 42 3790), acetone (Eidmann, C C 
1899, II 1014, Naumann, B 1904, 37 

4328 ) , r. T 1 

bol in quinoline (Beckmann and uabel, 
Z anorg 1906, 51 236 ) 

Mol weight determined in meth 3 rl sul 
phate (Werner, Z anorg 1897, 16 2o ) 
+ 21 X 20 Solubility m H 2 O 
100 g of the sat solution contam at 
_10° —5° 0° +10° 22° 27°(mpt ) 

80 50 80 77 81 16 82 06 83 12 89 52 g Znl 
(Dietz, Z anorg 1899, 20 251 ) 


+4HO (Lubarslu, Z anoig 1898, 18 
387 ) 


Zmc tetraiodidef Znli 

Known only in aqueous solution (Baup, 
Report 14 412 ) 

Sol in fenchone (Rimini and Olivari, 
C C 1907, II 241 ) 
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Zmc iodide ammonia, Z1XI2, 4 NHs 
Decomp by cold H2O Easily sol in acids 
and NH40H+Aq (Eammelsberg, Pogg 
48 152) 

Znl2, 5NH3 Decomp by cold H2O Sol 
in NH40H+Aq (Rammelsberg ) 

SZnIa 5NH3-h3H20 (Tassily, C R 1896, 
122 324 ) 

Zmc iodide hydrazme, Znl2, 2N2H4 
Decomp by H2O 

Sol m NH40H+Aq (Franzen, Z anorg 
1908, 60 277 ) 

Zmc mtnde, Zn3N2 

Decomp by H2O with the greatest violence 
(Frankland, Phil Mag (4) 16 149 ) 

Easily decomp by H2O when finely pow- 
dered (Rossel, C R 1895, 121 942 ) 

Sol m HCl (Fischer, B 1910, 43 1468 ) 

Zmc oxide, ZnO 

Insol in H2O Some preparations of ZnO 
are si sol in H2O, never, however, in less 
than 1 million pts H2O (Bineau, C R 41 
510) 

Calculated from electrical conductivity 
of ZnO+Aq 1 pt ZnO is sol in 236,000 
pts H2O at 18° (Dupre and Bialas, Zeit 
angew Ch 1903, 16 55 ) 
rtJ /» Zmc hydroxide 

3ol in acids, even after ignition 
in acids, even HaSOs, or H2CO3+ 


Solubility of ZnO in CrOs+Aq at 25° 
1 1 of the solution contams 


G CrOs 

G ZnO 

G CrOj 

GZnO 

0 010 

0 013 

101 

44 9 

0 010 

0 013 

151 

66 1 

0 010 

0 013 

192 

83 8 

0 604 

0 409 

192 

83 6 

2 14 

1 16 

285 

123 

4 19 

2 24 

392 

168 

11 4 

5 84 

450 

193 

11 5 

5 89 

461 

196 

22 2 


463 

197 

31 4 

14 9 

475 


43 1 

20 1 

574 


57 5 

26 7 

660 

274 

66 5 

30 3 


318 

66 7 

30 4 

879 

354 

70 6 

93 3 

32 2 

41 5 

970 

389 


(Groger Z anorg 1911,70 136) 


When moist is easily sol in KOH, NaOH, 
and NHdOH+Aq, but only si sol therein 
after ignition Partially repptd from solu- 
tion in NH40H-f-Aq by dilution with H2O 
Anhydrous ZnO is insol in dil , but sol 
in cone alkali hydrates -fAq, but the hy- 
droxide is easily sol even in dil alkalies -|-Aq 
(Fremy, A ch (3) 23 390 ) 

Very si sol m NH40H-hAq After igni- 


tion its solubility is greatly mcreased by 
traces of K and NH4 salts Phosphates have 
the strongest action, then, in the following 
order arsenates, cnlorides, sulphites, m- 
trates, acetates, carbonates^ tartrates, cit- 
rates, and sulphates Sucematea and ben- 
zoates increase the solubihty in NH40H-{- 
Aq, only when it is very dil , borates, iodides, 
chlorates, arsenites, gallates, and oxalates 
do not increase the solubility (Schindler ) 
ZnO is sol in NH40H'fAq only in pres- 
ence of NH4 salts (Brandhorst, Zeit an- 
gew Ch 1904, 17 513 ) 

Solubihty m KOBE, NaOH, and NH4OH+ 

M 

An excess over 4 mols KOH to 1 mol 
ZnO IS necessary for solution, but that excess 
may be neutralised after solution, imtil only 
4 mols are left, without pptn of ZnO Solu- 
tion IS pptd by addition of 12 vols H2O 
KOH-pAq containmg 16 5 g KOH to a htre 
H2O is the weakest solution which will dis- 
solve ZnO Three times as much alkali are 
necessary for solution at 50° as at 16-17° 
Less excess of NaOH than of KOH is neces- 
sary 3 mols NH4OH will dissolve 1 mol 
ZnO, and the temp and dilution are in this 
case of little influence (Prescott ) 

100 cc of 20% NaOH+Aq dissolve in 
many hours at most 2 97 g ignited ZnO 
Pptd ZnO IS more quickly dissolved but the 
action becomes very slow after 100 cc of the 
solution contain 3 87 g of Zn (Forster and 
Gunther, Z Elektrochem 1900, 6 301 ) 
Solubility of Ignited ZnO in NaOH-j-Aq 
gradually decreases (Kunschert, Z anorg 
1904, 41 343 ) 

Sol in hot NH4C14’Aq, either when moist 
or dry 

Somewhat less sol m NH4N03+Aq 
Somewhat sol in water glass 4- Aq (Ord- 

way ) 

Slowly sol in cold, easily m hot NaCl+Aq 
(Siersch, J B 1867 255 ) 


Solubility of ZnO in ZnCL-f-Aq at room temp 


G ZnCh per 100 g H 2 O 

G ZnO per 100 g II 2 O 

8 22 

0 0137 

23 24 

0 13S 

45 95 

0 497 

51 50 

0 604 

56 90 

0 72i 

62 85 

"0 SS4 

9b 00 

1 792 

124 70 

3 213 

144 80 

2 640 

j 203 00 

1 590 


Ihe solubility curve has a maximum it a 
point corresponding to about 125 g ZnCL per 
100 g H2O On the first branch of the curve 
the solid phase m equilibrium with the solu- 
tion is ZnCL, 4ZnO, 6H2O, on the second 
branch it is ZnCL, ZnO, 1 5H2O 

(Driot, C R 1910, 160 1427 ) 
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Sol m boiling FeCNOs),, and Pb(N03)j+ 

N attacked by 

^(NOs 2 , Ni(N 03)2, and Ce(N03)3+Aq 
(Persoz ) 

Sol m boiling KCN +Aq 
Insol in boiling K tartrate +Aq (Kah- , 
lenberg and HiUyer, Am Ch J 1894, 16 101 ) 
Insol in liquid NH3 (FranUm, Am Ch 
J 1898, 20 830 ) 

Tartaric acid somewhat hinders the pptn 
of Zn02H2 

Insol in methyl acetate (Naumann. B 
1909, 42 3790 ) 

Insol m acetone (Naumann, B 1904, 
37 4329, Eidmann, C C 1899 , II 1014 ) 

Sol in methyl amme, but msol m amyl 
amine +Aq (Wurtz ) 

1 1 solution containmg 174 4 g sugar 
and 14 1 g CaO dissoolves 0 24 g ZnO 
(Bodenbender, J B 1866 , 600 ) 

Mm Z%ncfite Sol m acids 

Zmc peroxide 

1 pt sol m 45,000 pts TI2O 
Very sol m acids (Foregger and Phihpp, 
J Soc Chem Ind 1906, 26 300 ) 

Zn02 (?) Ppt Decomp by acids with 
evolution of H2O2 (Haass, B 17 2249 ) 
ZnO, H2O, H2O2 (de Forcrand, A ch 
190!^ (7) 27 58 ) 

3ZnO, 2H2O2 (de Forcrand ) 

3ZnO, H2O, 2H2O2 (de Forcrand ) 

4ZnO, H2O, 3H2O2 (de Forcrand ) 

Zn02, Zn02H2 Insol m NH40H+ALq 
(Kouriloff, A ch (6) 23 431 ) 

3Zn02, Zn(OH)2 Sol m NaOH+Aq with 
evolution of 0 (Eijkman, C C 1905 , I 
1628) 

Zn407, 3Zn0+4H20 Completely sol m 
dll H2SO4 (de Forcrand ) 

10ZnO2, 4Zn0+5H20 Ppt (Teletow, 
C C 1911 , 1 1799) 

Zmc oxybromide, ZnBr2, Zn0+13H20 
ZnBra, 4ZnO+10, 13, and 19H O De- 
comp by H2O mto — 

ZnBra, 6ZnO+35HoO (Andr4 ) 

ZnBr2, 5ZnO +6H2O (Andr4 ) 

All oxybronudes are sol in KOH and 
NH40H+Aq (Andr4, C R 96 703 ) 

Zmc oxybromide ammoma, ZnBr , 3ZnO, 
2NH3+5H2O 
Decomp by H2O (Andr4, C R 96 703 ) 

Zmc oxychloride, ZnO, 3ZnCl2+H20 
Decomp by H2O 

Very sol in dil acids (Ephraim, Z anorg 
1908, 69 67 ) 

+4H2O SI sol in H2O, more sol in 
ZnCb+Aq 

Easily sol m acids, or NH4OH, or KOH+ 
Aq (Schmdler, Mag Pharm 36 45 ) 
H-5H20 and 8H2O (Andr6, A ch (6) 
94) 


(Dnot,C R 1910, 


ZnO,ZnCli+lKH,0 

160 1427) 

3ZnO, ZnCli4-2HsO Si sol m 
more easily soi m ZnClj-h \q LasiK W 
m acids and m \H40H or KOH-fAq 
(Schmdler, Mag Pharm 36 45 ) ^ 

+3H2O (\\ erner, B 1907, 40 4443 ) 

-i-5H20 (MaiDie, \ ch 1902, (7) 27 367 ) 
3ZnO, 2ZnCl2+llH20 (Andr4, C H 

1888, 106 854 ) v , 

4ZnO, ZnCls+OHiO 
106 854) 

+IIH2O (Andr6, \ 

5ZnO, ZnCl,+6HjO 
1895, (3) 13 976 ) 

+8220 _ (Andr4, C 


(\ndr4, C H 1888, 


ch (0)8 
(Perrot 


R 


Bull 


Soc 


bol m KOH „ 
by HsO into — 
Insol in HiO 

(Mailbe, A ch 

Insol m H/) 


„ ^ 1882 94. 1524) 

5ZnO, 2ZnCl2+2bHjO bol m KOH or 
NHiOH+Aq Decomp HjO mto— 
5ZnO, ZnCl2+26H,0 ‘ 

NH4OH + Aq Decomp 
6ZnO, ZnCK+eHjO 
(Kane, A ch T2 296 ) 

SZnO, ZnCK+lOHiO 
1902, (7) 27 367 ) 

9ZnO, ZnCl2+3E[#0 
Less sol m NH4OH+ \q than ZnClj, 3ZnO + 
2H2O, but easil\ sol m +14HtO 
9ZnO, 2ZnCl +12H#0 Insoi in hot or 
cold H2O (Habermann, M 6 432 ) 

Zmc oxychlonde ammonia, 6ZnCl , ZnO, 
12NH3+4H 0 

Decomp b\ HO and boiling alecihol 
(4ndr4, 4 ch (6) 3 90 » 

ZnCl, 3ZnO, 2NH-r5HO 
bj BD (Andr^ ) 

ZnCl, 2ZnO, 2XH3-3H O 
6ZnCl , 3ZnO, 10\H -loHO 
4ZnCl , ZnO, S\H -2H 0 


Dctump 

Andr^ 

\ndrt 

\ntire 


HU 


cnii H * > 

HM 


1861 


Zmc oxyiodide, Znl , 3ZnO +2H 0 
Insol m cold tsol in lx» line 
(MuUer, J pr 26 441 i 
Znl, 9ZnO-r24HO m 

Znl, oZnO-llHO Deeomp 
(Tassilh , C R lS9b 122 o24 

Zmc oxyphosphide, ZnP 0 
(Renault, A ch 4; 9 lb2 
Probabh ib a niLMure ot zi it 
and phobphorub (A igier Bull 
5) 

Zmc ozysulphide, ZnO, ZnS 

Sol inHCl-Aq vA.rt\ed‘^ui Po-e 1 3^^ 
4Znb, ZnO Not decomp i g 

HC2H3O +Aq fKerbten vhw J 57 
Min ] oLite 80I 111 HCl-^Aq 

Zmc phosphide, ZnP 

Less easil\ attacked b\ HCl— Nq fan 
Zn P 

ZnP Not attacked b% hut HCi— 
(Hvoslef, ^ 100 99 1 
, ZnPi Insol m dll HCl-^q 


Ptenault ; 
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ZnsPa Insol m H2O Sol in dil HCl, 
H2SO4, or HNOs+Aq, with evolution of 
PHa (Renault, A ch (4) 9 162 ) 

Zn3P4 Insol in HCSH-Aq (Renault ) 

Zmc selemde, ZnSe 

Cold dll HNOa+Aq dissolves out Zn, and 
Se separates out, which dissolves on warming 
as H2Se03 (Berzehus ) 

+a?H20 Insol in H2O (Berzehus ) 

Zmc sulphide, ZnS 

Anhydrous Insol in H2O Sol in HC1+ 
Aq, insol m B[C2H802+Aq (Ebehnen, A 
ch (3) 26 97 ) 

Sol in H2S+Aq under pressure in a sealed 
tube (Senarmont. A ch (3) 32 168 ) 

Mm Blende, Sphalente SI attacked by 
acids, expecting aqua regia 
1 1 H2O dissolves 6 65X10-® mols zmc 
blende at 18° 

1 1 H2O dissolves 6 63X1CH mols arti- 
ficial cryst ZnS at 18° (Wiegel, Z phys 
Ch 1907, 68 294 ) 

Sol m an alkalme solution of NaClO 
(Sadtler, Trans Am Electrochem Soc 
1902, 1 142 ) 

Insol in liquid NHs (Franklin, Am Ch 
J 1898, 20 830 ) 

+V2, 73, or IH2O 
Ppid ZnS 

1 1 H2O dissolves 70 60X10-® mols pptd 
ZnS at 18° (Wiegel, Z phys Ch 1907, 68 
294) 

Insol m alkali hydrates, carbonates, and 
sulphides -{-Aq Insol in NH4OH, HCl, or 
(NH4)2C08+Aq Easily sol mverydil HCl 
and HNOaH-Aq, but H2S ppts ZnS in pres- 
ence of very dil HCl-fAq, or H2S04“f Aq 
(Eliot and Storer ) 

More easily sol in HNOa+Aq than m 
HCIH-Aq (Fresenius ) 

Only si sol m acetic acid (Wackenroder ) 
When still moist is sol in H2S03H-Aq 
Insol inNH4ClorNH4N03-|-Aq 
K2S+Aq when added to ZnS04+Aq pro- 
duces a ppt in presence of 10,000 pts H>0, 
and a slight opalescence with 20,000 pts 
(Lassaigne ) 

Slowly sol m cone KCN+Aq (Halm, 
J B 1870 1008) 

SI sol m NiiS+Aq, sol in NabH-fAq 
(Beckei, Sill Am J (^j 33 199 ) 

Zmc pen/a sulphide, ZnSs 
Sol in acids, with sepantion of S (Schift, 
A 116 74 ) 

Zmc sulphosihcide, ZnSiS 

Decornp by uids ind by alk ilies (Iraen- 
kel, Met ill, 1909, 6 bS3 ) 

Zmc tellunde, ZnTe 

Decomp by acids Sol in Br2-|-Aq 
rpabre C R 105 277 ) I 


Zincic acid 

Zmc hydroxide shows weak acid properties, 
and forms the following salts 

Atnmomtun zmeate, 3ZnO, 4NH8-|-12H20 = 
3ZnO, 2(NH4)2O-f-10H2O 
Decomp by much H2O 

Banum zmeate, BaH2Zn204+7H20 
Decomp by H2O (Bertrand, C R 116 
939) 

Calcium zmeate, CaH2Zn204+4H20 
Decomp by H2O Sol m NH40H-f-Aq 
(Bertrand, C R 116 939 ) 

Cobaltous zmeate, zCoO, yZnO 
Rtnman^s green Sol in acids H2C03-l-Aq 
dissolves out ZnO (Comey ) 

Potassium zmeate, ZnO, K2O 
Easily sol m H2O, but decomp by boiling 
(Laux, A 9 183) 

2ZnO, K2O Decomp immediately by 
cold H2O (Fremy, C R 16 1106 ) 

Sodic zmeate, Na2C), 2ZnO -I-8H2O, or 
2NaHZn02-i-7H20 

Decomp by H2O or alcohol (Comey 
and Jackson, Am Ch J 11 145 ) 

•f7H20 (Forster and Gunther, Z Elek- 
trochem, 1899, 6 301 ) 

2Na20, 3Zn0-hl8H20 or Zn30GNa4H2-|- 
I7H2O Decomp by H2O or alcohol Insol 
in ether (Comey and Jackson ) 

Strontium zmeate, SrH2Zn204+7H20 
Decomp by H2O (Bertrand ) 

Zirconic acid 
See Zircomum hydroxide 

Banum zixconate, BaZrOa 

Insol in acids (Ouvrard, C R 113 80 ) 

Calcium zirconate, CaZrOa 

Insol in acids (Ouvrard, C R 113 80 ) 

Calcium zirconate, acid 

Insol in H2O 01 HCl-|-Aq (Hiordthal, A 
137 237) 

Calcium potassium zirconate, (Ca,KjLa03 
(small quantity of CaO substituted by 
K2O) 

Sol in HCl (Venable, J Am Chem Soc 
189b, 18 444 ) 

Cupnc zirconate 

(Berthier, A ch 69 195 ) 
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I/itlutun zirconate, LiaZrOg 

Easily attacked by acids (Ouvrard, C R 
112 1444 ) 

Magnesium zirconate 

Insol in H 2 O or HCl+Aq (Hiordthal, 
C R 61 215) 

Potassium zirconate 

Decomp by HCl+Aq (Knop, A 169 44 ) 

Sodium zirconate, Na2Zr08 
Decomp by H2O 

Na 4 Zr 04 Decomp by HCl+Aq, and is 
dissolved by subsequent addition of H 2 O 
NaaO, 8Zr02+12H20 (Hiordthal) 


Strontium zirconate, SrZrOa 
As CaZrOs (Ouvrard ) 

Zirconium, Zr 

Crystallized Attacked by cone HCl+Aq 
above 50°, but very slowly even at 100°, 
rapidly by hot aqua regia Sol in cold cone 
;^+Aq (Troost, C R 61 109 ) 

Very violently attacked +y a mixture of 
HNO 3 and HF (Berzehus, Pogg 4 117) 
Amof'phous Slowly attacked by boiling 
aqua regia, H 2 SO 4 , or cone HCl+Aq (Ber- 
zelius ) 

Easily sol in HF or HNO3+HF 


Zircomum chlonde ZrCl 4 , 2NHs. 

Fumes in the air Decomp by 
(Matthews, J Am Chem boc 1898, 29. 821 ) 

7^1*’ ivw* B 1905, 2811 ) 

ZrCl 4 , 4NH, Deoomp bj H,0 (P»y- 

iCllil ) 

Unst^Ie l^comp b> (\fatUiew8, 

J Am Chem Soc 1898, 20 821 ) 

ZrCU, SNHj Stable m the air Decomp 
by ^O 1^1 m ether (Matthews, J 
Am Chem Soc 1898, 20 821 ] 

Very hydroscopic Decomp b\ 
(Stabler, B 1905,38 2611 ) 


Zircomum fluonde, ZrF4 

Anhydrous Ipsol mHaO and acids (De- 
viile, A ch (3) 49 84 ) 

Onl> si sol m HtO 

1 388 g dissolve m 100 cc HjO inithout 
hydrolysis On warmmg the solution, 
comum hydrate b^ins to ppt out at aJbout 
50° (Wolter, Ch Z 1908, 32 606 ) 

+3H O Sol in HjO, but solution decom- 
poses on dilutmg, with pptn of an insol 
basic salt Sol in dil HF + \q (Berzelius ) 


Zirconium fluonde ammonia, 5ZrF4, 2NHi 
(Wolter, Ch Z 1908, 32 607 ) 


Zirconium hydnde, ZrH2 
Not attacked b\ acids v^lnkler B 24^. 
873) 


Zircomum bronude, ZrBr 4 | 

Very hygroscopic Violently decomp bj ’ 
H 2 O to form oxybromide (Melliss, Zeit 
Ch ( 2 ) 6 296 ) 

SI sol in organic solvents (Matthe\^s, J 
Am Chem Soc 1898, 20 840 ) 

Zircomum bromide ammoma, ZrBr 4 , 4NH8 
Ppt Insol in organic solvents (Mat- 
thews, J Am Chem Soc 1898, 20 840 ) 
ZrBr 4 , IONH 3 Very hydroscopic 
Decomp by H 2 O (Stabler, B 1905, 38 
2612) 

Zircomum carbide, ZrC 

Insol m H 2 O and NH 40 H+Aq and HCl 
Aq even when heated Sol in HNO 3 , H SO4 
and fused alkali nitrates, chlorates, or hy- 
droxides (Moissan, C R 1896, 122 653 ) 

Zircomum chlonde, ZrCh 

Sol in H 2 O with evolution of much heat 
to form ZrOCb Sol in alcohol (Hiiibberg, 
A 239 253 ) 

Very unstable 

Probably substances so described in the 
literature by Ny lander and others vere oxy- 
chlorides (Venable, J Am Chem Soc 1894, 
16 471) 

Sol in ether (Matthews, J Am Chem 
Soc 1898, 20 821 ) 


Zircomum hydroxide, Zr(OH )4 
Insol in H 0 or alcohol Sol m olHX* pts 
H O (Melhss ) 

Sol m acids, e\en o\ahc or tartaric acid, 
vhen precipitated cold If precipitated hot 
it is slot\ly dissohed upon heatmg isith cone 
acids 

Sol in dll or cone min acids except 'BJ. 
Readily sol in oxahe onl\ si sol m ^cetie 
acid 

Much letsS sol ^hen pptd irom Lu solu- 
tion than -when pptd from cold '.o'^tion 
(\ enable, J Aju Chem boc 20 274 

bl sol in (N H 4 > Co — A.q In ol m 
Iv CO3 and \a CO -\q Insoi - 
IxOH, and \H 4 OH— \q 

bol in iNH 4 ) C 4 H Oe-NH OH-\c In- 
sol m NHi salts Vq 

Zircomum iodide, Zrl 4 

Fumes in the air 

bol 111 HU ind 1CI+ \ ith re- 

action 

Decomp b\ akohul ‘^<•1 m t *ier 

bl sol in benzene and ^ a tr B 

1904, 37 llo7 ) 

Insol m HO H\0 HCl reg^a, 

and Cb 2 , , u j 

bol in H b 04 ^\ith decomp unhanged 
by boiling HO < Dennis J Vm Cnem 
1 Soc 189b, 18 b7S ) 
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ZIRCONIUM IODIDE AMMONIA 


Zircomim iodide ammonia, Zrl4, 6 NH 3 , 
Zrl 4 , 7NHs, Zrl 4 , SNHs, Zrl 4 , lONH, 

All above comps are hydroscopic and lose 
NHs in the air (Stabler, B 1905, 38 2615 ) 


Zurconium nitnde 

Scarcely attacked by acids, aqua regia, and 
caustic alkahes Slowly decomp by long 
contact with H 2 O (Mallet, Sill Am J (2) 
28 346) 

Zr 2 N 3 Decomp when heated m the air, 
sol m HF, msol m other mm acids (Mat- 
thews, J Am Chem Soc 1898, 20 844 ) 
ZrsNs Decomp when heated in the air 
Sol mHF,insol in other mm acids (Mat- 
thews, J Am Chem Soc 1898, 20 844) 

Zirconitun oxide, Zr02 
When igmted, is msol in all acids except 
HF and H2SO4 SI sol m HF, sol m H2SO4 
only when very finely powdered and heated 
with a mixture of 2 pts H2SO4 and 1 pt H2O 
until the H2SO4 volatilises (Berzelius ) 

Zircoxuum peroxide, ZrOs 

(Cleve, Bull Soc (2) 43 53), or Zr206 ac- 
cording to Bailey (Chem Soc 49 150) 

Not attacked by cold dil H 2 S 04 +Aq 


n sihcon oxide 

-iju Zircon See Silicate, zircomum 

Zircomiim oxy-compounds 
See Zirconyl compotmds 

Zircomum phosphide, ZrP 2 

Insol in dll or cone acids and alkahes 
SI sol m aqua regia (Gewecke, A 1908, 

361 85) 

Zircomum sihcide, ZrSi 2 

Sol in HF, msol m other mm acids 
Not acted upon by 10% KOH+Aq or 
NaOH+Aq 

Decomp by fusion with KOH (Hoiugs- 
chmid, C R 1906, 143 225 ) 

Zircomum sulphide 

Insol m H 2 O bol in HF, slowly sol in 
aqua re^^ia Insol m HNO3, HCl, H SO4, 
or KOH-f-Aq (Berzelius ) 

Insol in dll acids Sol in cone IINC 3 -I- 
Aq (perhaps an oxysulphidc) (iremy ) 

Zirconomolybdic acid 

Ammomum zirconomolybdate, 

2(NH4)20, ZrOa, I2M0O3+IOH2O 
Sol m H 2 O (Pechard, C R 1893, 117 
790 ) 


Potassium zirconomolybdate, 
2 K 2 O, ZrOa, 12 M 0 O 8 +I 8 H 2 O 
Sol m H 2 O (Pechard ) 

Zirconotungstic acid 


Ammomum zirconodecatungstate, 

3 (NH 4 ) 20 , ZrOa, IOWO 3 +I 3 H 2 O 
Very sol m H 2 O 

Efflorescent (Hallopeau, Bull Soc 1896, 
(3) 16 921 ) 

3(NH4)20, H 2 O. ZrOa, IOWO 3 +I 3 H 2 O 
Sol m H 2 C, unstable, effloresces in the air 
(Hallopeau ) 

Potassium zirconotungstate, 4 K 2 O, Zr02, 
WO 3 + 2 OH 2 O 

Sol m hot H 2 O (HaUopeau ) 

4 K 2 O. ZrOz, IOWOS+I 5 H 2 O More sol 
m hot than in cold H 2 O 

Sol m fused alkali carbonates (Hallo- 
peau ) 

Potassium dizirconocfecatungstate, 

4 K 2 O, 2Zr02, IOWO 8 + 2 OH 2 O 
More sol in hbt than in cold H 2 O 
Sol in fused alkali carbonates (Hillopeau) 

Zirconyl bromide, Zr0Br2+3H20 
Deliquescent Decomp in moist air 
Very sol m H 2 O (Venible, J Am Chem 
Soc 1898, 20 324 ) 

-I- 7 H 2 O bol in H 2 O (Melhss ) 

H-SHaO Deliquescent Dccornp m moist 
air Very sol m H^O (Ven ible, J Am 
Chem Soc 1898, 20 324 ) 

■fl3H20 Dehqucsccnt Dccoinp m 
moist air 

Very sol in H 0 (Ven ihlc ) 

4-14II20 Deliquescent Dceomp in 
moist air (Venable ) 

Veiy sol m H^O (Acnibh ) 
ZrBr(0II)3+H20, and +2II 0 Dc liques- 
cent, and dccornp in moist ur ( Ve n ihle ) 

Zirconyl chloride, Z 1 OCI 2 

bol m H 2 O, msol in IICl (Nenible, J 
Am Chem beic 1S9 1, 16 47 ) ) 

-1-2H O (Chiuvcnct, C H 1912 164 
822 ) 

H-3H2C) Sol m H () (\enil)le ) 

+ 3 5HO (Chiuvcnet C K 1912,164 
S22) 

-I- 6 H 2 O (Ch luvenol ) 
bol in H O 

liibol in HCl (Ven ihle ) 

+4411 0, ()4HO, iml SIIO 
Effloreseent Easily sol m HO inel ileo- 
hol Very si sol in cone HC1+ (Ber- 
zelius ) 

+ 8 H 2 O Sol in HiO (Venii)lc, J Vm 
Chem Soc 1898, 20 321 ) 

Effloresces in the air 



ZIRCONYL SULPHIDE 
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Sol in H2O Less sol m HCl+Aq and 
nearly insol m cone HCl (Chauvenet, 
C R 1912, 164u 822) 

Zr20Cl2 Sol m H2O and alcohol (Ende- 
mann, J pr (2) 11 219 ) 

Not decomp by H2O 
Sol in dll HCl (Chauvenet, C R 1912, 
164 1236) 

+H2O (Chauvehet, C R 1912, 164 
1236) 

+3H2O Decomp by H2O Sol m dil 
HCl (Chauvenet ) 

SZrOa, 7HC1 Sol m H2O (E ) 

Zr20Cl6 (Troost and Hautefemlle, C R 
73 563) 


Zr30Cl4-Zra4, 2Zr02 Insol m HjO 
(Hermann ) 

Zirconyl iodide, Zr0l2+8H20 
Very sol m H2O and alcohol 
Very hydroscopic ((Stabler, B 1904, 
37 1138) 

ZrI(0H)3+3H20 Easily sol m HjO 
(Hmsberg, A 239 253 ) 

Ppt SI sol m HI+Aq (Venable, J 
Am Chem Soc 1898, 20 328 ) 

Zirconyl sulphide (?) 

Decomp by HNO3 with separation of S 
(Fremy, A ch (3) 38 326 ) 




APPENDIX 


FORMULA FOR CONVERTING AREOMETER DEGREES INTO 
SPECIFIC GRAVITY 

n=iio of degrees on the areometer scale, sp gr = specific gravity 


Areometer 


Temp 


Liqmds heavier than HaO 


Liquids Ughtcr than HjO 


1 Baomi 

(a) According to Baumi's 
original directions For 

hquids heavier than H 2 O 
Sp gr of a solution of 15 pts 
NaCl dissolved in 85 pts H 2 O 
/ 12 5° \ 

at 12 = l 1118988 1 

= 15°, H 2 O = 0° For liquids 
lighter than H 2 O Sp gr of 
10% NaCl+Aq ' at 12 5° 
12 5° 

1 0737665 


i' 


5 ) =0", 


i0 = 10° 

(5) Old Form Liquids 

heavier than H 2 O, 10%NaCl 

( 15° \ 

= 1 073350 j 

= 10° , H 2 O = 0° Liquids 

lighter than H 2 O, 10% NaCl 
4.Aq = 0 °, H20 = 10 ° 

(c) Wew Form So-called 
“Rational Scale Liquids 
heavier than H 2 O, H 2 SO 4 + 

Aq^ = l 842 = 66°, H2O=0° 


2 Beck 
H 2 O-O' 


liquid of 0 850 

( 12 5°\ 

=30° Scale 
continued above and below 


3 Twaddle 

H 2 O = 0° Each degree cor- 
responds to an increase of 
0 005 in the sp gr 


15° 


12 5° 
15° 

17 5° 

15° 


12 5° 


149 05 

^ 149 05-n 


Given on 
the instru- 
ment 


149 05 * c 145 56 

)o-n < ^ 135 56- 

! 


Sp gr = 


170 

170-/1 


„ 145 88 

=14^8^// 

„ 146 3 

^=I46T=^ 

146 78 
Sp gr =146 78 

144 3 

®P S'" =144^ 


Sp gr = 


143 

lo5 SS — 


, 14b 3 

14b 7s 

s^P S'- =1,0 7 s;^ 


Sp gr =10004-0 005/1 


170 

sp 
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APPENDIX 


TABLES FOR THE CONVERSION OF BAUM® DEGREES 
INTO SP GR 


Since the original directions of Baum^ there have been many slight modifica- 
tions suggested, so that there are several varieties of Bamn6 hydrometers with 
somewhat var 3 ring readings, tables for the two principal ones of which are here- 
given 

1 According to Baum6's original directions 
For liquids heavier than H 2 O Sp gr of 15 % NaCl+ 

Aq = 1 1118988 = 15®, HjO = 0® 

149 05 

Calculated according to the formula, sp gr = 

149 05—71 


Deg 

Baumfi 

Sp gr 

Deg 

BaumS 

Sp gr 

Deg 

Baumd 

Sp gr 

Deg 

Baum6 

Sp gr 

0 

1 00000 

20 

1 15497 

39 

1 35438 

58 

1 63701 

1 

1 00675 

21 

1 16399 

40 

1 36680 

59 

1 65519 

2 

1 01360 

22 

1 17316 

41 

1 37945 

60 

1 67378 

3 

1 02054 

23 

1 18246 

42 

1 39234 

61 

1 69279 

4 

1 02757 

24 

1 19192 

43 

1 40547 

62 

1 71223 

5 

1 03471 

25 

1 20153 

44 

1 41885 

63 

1 73213 

6 

1 04194 

26 

■ 1 21129 

45 

1 43248 

64 

1 75250 

7 

1 04927 

27 

1 22122 

46 

1 44638 

65 

1 77335 

8 

1 05671 

28 

1 23131 

47 

1 46056 

66 

1 79470 

9 

1 06426 

29 

1 24156 

48 

1 47501 

67 

1 81657 

10 

1 07191 

30 

1 25199 

49 

1 48971 

68 

1 83899 

11 

1 07968 

31 

1 26260 

50 

1 50479 

69 

1 86196 

12 

1 08755 

32 

1 27338 

51 

1 52014 

70 

1 88551 

13 

1 09555 

33 

1 28436 

52 

1 53580 

71 

1 90967 

14 

1 10366 

34 

1 29522 

53 

1 55179 

72 

1 93446 

15 

1 11189 

35 

1 30688 

54 

1 56812 

73 

1 95989 

16 

1 12025 

36 

1 31844 

55 

1 58471 

74 

1 9S601 

17 

1 12873 

37 

1 33621 

56 

1 60182 

75 

2 012S3 

18 

19 

1 13735 

1 14609 

38 

1 34218 

57 

1 61925 

76 

2 04038 
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For liquids lighter than H2O Sp gr of 10 % NaCl 
Aq (^) = 1 0737666 = 0° , H2O = 10° 

^ , 145 56 

Calculated accordii^ to the formula, sp gr = 55+71 


Deg 

!Bauni6 

Sp gr 

Deg 

Bamn6 

Sp gr 

Deg 

Baum6 

Sp gr 

Deg 

Baum^ 

Sp gr 

10 

1 00000 

30 

0 87919 

50 

0 78443 

65 

0 72577 

15 

0 96679 

35 

0 85342 

55 

0 76385 

70 

0 70811 

20 

0 93571 

40 

0 82912 

60 

0 74432 

75 

0 69130 

25 

0 90657 

45 

0 80616 






2 According to the so-called Rational Scale 
/ 15 °\ 

Sp gr of H2S04+Aq(^^j =1 842 = 66° , H2O=0° 


. 144 3 

Calculated according to the formula, sp gr = g 


Deg 

Baum6 

Sp gr 

Deg 

Baum4 

Sp gr 

Deg 

Baum6 

Sp gr 

Deg 

Baum6 

Sp gr 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 007 

1 014 

1 021 

1 029 

1 036 

1 043 

1 051 

1 059 

1 066 

1 074 

1 082 

1 091 

1 099 

1 107 

1 116 

1 125 

1 133 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

1 142 

1 152 

1 161 

1 170 

1 180 

1 190 

1 200 

1 210 

1 220 

1 230 

1 241 

1 251 

1 262 

1 274 

1 285 

1 296 

1 308 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

1 320 

1 332 

1 345 

1 357 

1 370 

1 384 

1 397 

1 411 

1 424 

1 439 

1 453 

1 468 

1 483 

1 498 

1 514 

1 530 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

b4 

65 

6b 



1 547 

1 563 

1 580 

1 598 

1 616 

1 634 

1 653 

1 672 

1 692 

1 712 

1 732 

1 7o3 

1 77o 

1 797 

1 820 

1 842 



H34 


-orriiiNJJiJS. 
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SYNCHRONISTIC TABLE OF CHEMICAL 


Year 

A 

A ch 

Am J Sci 

Ann Mm 

Ann Phil 

Arch 

Pharm 

Ch 

Gaz 

C R 

Dmgl 

1800 


(1) 32-34 








1801 


35-39 








1802 


40-43 








1803 


44-47 








1804 


48-51 








1805 


52-55 








1806 


56-60 








1807 


61-64 








1808 


65-68 








1809 


69-72 








1810 


73-76 








1811 


77-80 








1812 


81-84 








1813 


85-88 



(1) 1, 2 





1814 


89-92 



3, 4 





1815 


93-96 



5, 6 





1816 


(2) 1-3 








1817 


4-6 


1, 2 

9, 10 





1818 


7-9 


3 

11, 12 





1819 


10-12 

(1) 1 

4 

13, 14 





1820 


13-15 

2 

5 

15, 16 




1-3 



16-18 

3 

6 

(2) 1, 2 




4r-6 



19-21 

4, 5 

7 

3, 4 

1,2 



7-9 



22-24 

6 

8 

5, 6 

3-6 



10-12 



25-27 

7, 8 

9 

7, 8 

7-10 



13-15 



28-30 

9 

10, 11 

9, 10 

11-14 



16-18 



31-33 

10, 11 

12, 13 

11, 12 

16-19 



19-22 



34-36 

12 

(2) 1, 2 


20-23 



23-26 



37-39 

13, 14 

3, 4 


24-26 



27-30 



40-42 

15, 16 

5, 6 


27-30 



31-34 



43-45 

17, 18 

7, 8 


31-34 



35-38 

1831 


46-48 

19, 20 



35-39 



39-42 

1832 

1-A 

49-51 

21, 22 

(3) 1, 2 


40-43 



43-47 

1833 

5-8 

52-55 

23, 24 

3, 4 


44-47 



48-50 

1834 

9-12 

56-57 

25-27 

5, 6 


48-50 



51-54 

1835 

13-16 

58-60 

28, 29 

7, 8 


(2) 1-4 


1 

55-58 

1836 

17-20 

61-63 

30, 31 

9, 10 


5-8 


2, 3 

59-62 

1837 

21-24 

64-66 

32j, 33 

11, 12 


9-12 


4, 5 

63-66 

1838 

25-28 

67-69 

35, 35 

13, 14 


13-16 


6, 7 

67-70 

1839 

29-32 

70-72 

36, 37 

15, 16 


17-20 


8, 9 

71-74 

1840 

33-36 

73-75 

38, 39 

17, 18 


21-24 


10, 11 

75-78 

1841 

37-40 

(3) 1-0 

40, 41 

19, 20 


25-28 


12, 13 

79-82 

1842 

41-44 

4-b 

42, 43 

(4) 1, 2 


29-32 


14, 15 

83-86 

1843 

45-48 

7-9 

44, 45 

3, 4 


33-36 

1 

16, 17 

87-90 

1844 

49-52 

10-12 

46, 47 

5, 6 


37-40 

2 

18, 19 

91-94 

1845 

53-56 

13-15 

48-50 

7, 8 


41-44 


20, 21 

95-98 

1846 

57-60 

16-18 

(2) 1, 2 

9, 10 


45-48 

3 

22, 23 

99-102 

1847 

61-64 

19-21 

3, 4 

11, 12 


49-52 

4 

24, 25 

103-106 



AND OTHER SCIENTIFIC PERIODICALS— Part I 


Glib Ann 

J Chim 
med 

J Pharm 

J pr 

Phil Mag 

Pogg 

Proc 

Am 

Acad 

Proc 

Roy 

Soc 

Q J Sci 

Scher J 

Schw J 

4-6 




6-8 





3,4 


7-9 




9-11 





5 6 


10-12 




1^14 





7, 8 


13-15 




15-17 





9 ; 10 


16-18 




18-20 





12 ; 12 


19-21 




21-23 





13 ' 14 


22-24 




2dr-26 





15, 16 


25-27 




27-29 





17, 18 


28-30 




30-32 





19, 20 


31-33 


(1)1 


33, 34 





21 ', 22 


3^36 


2 


35, 36 





23 ' 24 


37-39 


3 


37, 38 





Cont as 

(1) 1-3 

40-42 


4 


39, 40 





Schw J 

' ' 4-6 

43-45 


5 


41, 42 






7-9 

46-48 


6 


43, 44 






10-12 

49-51 


(2)1 


45, 46 






13-15 

52-54 


2 


47, 48 




1 


16-18 

55-57 


3 


49, 50 




2, 3 


19-21 

58-60 


4 


51, 52 




4, 5 


22-24 

61-63 


5 


53, 54 




6, 7 


25-27 

64-66 


6 


55, 56 




8, 9 


28-30 

67-69 


7 


57, 58 




10, 11 


(2) 1-3 

70-72 


8 


59, 60 




12, 13 


4-6 

73-75 


9 


61, 62 




14, 15 


7-9 

7() 


10 


63, 64 

1, 2 



16, 17 


10-12 

Cont as 

(1) 1 

11 


65, 66 

3-5 



18, 19 


13-15 

PofTir 

2 

12 


67, 68 

6-8 



20, 21 


16-18 


i 

U 


(2) 1, 2 

9-11 





19-21 


4 

14 


3, 4 

12-14 





22-24 


5 

15 


5, 6 

15-17 





25-27 


() 

16 


7, 8 

18-20 





28-30 


7 

17 


9, 10 

21-23 





<3) 1-3 


8 

18 


11, (3) 1 

24-26 


1 



4-6 


<) 

19 


2, 3 

27-30 

1 

2 



7-9 


10 

20 

1-3 

4, 5 

31-33 





Cont as 


(2) ] 

21 

4-G 

6, 7 

34-36 





J pr 


2 

22 

7-9 

8, 9 

37-39 








2^ 

10-12 

10, 11 

40-42 


3 





4 

24 

13-15 

12, 13 

43-4o 







5 

25 

16-18 

14, 15 

46-48 







(, 

26 

19-21 

16, 17 

49-51 







7 

27 

22-24 

18, 19 

52-54 







8 

(3) 1, 2 

25-27 

20, 21 

55-57 


4 





9 

3, 4 

28-30 

22, 23 

58-60 







10 

5, 6 

31-33 

24, 25 

61-63 







(3) 1 

7, 8 

34-36 

2b, 27 

64-66 







2 

9, 10 

37-39 

28, 29 

67-69 

2 






3 

11, 12 

40-42 

30, 31 

70-72 
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J| 

SYNCHRONISTIC TABLE 

01 

CHEl 

^ICAL 9 

Y«ir 

A 

A ch 

Am J Sci 

Ann Mm 

Ann Pfail 

Arch 

Pharm 

Ch 

Gaz 

C R 


1800 


(1) 32-34 







M 

1801 


35-39 







im 

1802 


40-43 








1803 


44-47 








1804 


48-51 








1805 


52-55 








1806 


56-60 








1807 


61-64 







,CT. 

1806 


65-68 







Mf 

1809 


69-72 







IB 

1810 


73-76 








1811 


77-80 








1812 


81-84 








1813 


85-88 



h 2 





1814 


89-92 








1815 


93-96 



5, 6 





1816 


(2) 1-3 







Id 

1817 


4-6 


1, 2 

9, 10 




* 1 

ISIS 


7-9 


3 

11, 12 




1 

1819 


10-12 

(1) 1 

4 

13, 14 





1820 


13-15 

2 

5 

15, 16 




1-3 

1821 


16-18 

3 

6 

(2) 1, 2 




4r-6 

1822 


19-21 

4, 5 

7 

3, 4 

1,2 



7-9 

1823 


22-24 

6 

S 

5, 6 

3-6 



10-12 



25-27 

7, S 

9 

7, 8 

7-10 



13-15 



28-30 

9 

10, 11 

9, 10 

11-14 



16-18 



31-33 

10, 11 

12, 13 

11, 12 

16-19 



19-22 



34-50 1 

! 12 

(2) 1, 2 


20-23 



23-26 



37-39 i 

13, 14 

3, 4 


24r-26 



27-30 



40-42 I 

15, 16 

5, 6 


27-30 



31-34 

1 


43-4o 

17, IS 

7, S 


31-34 



35-38 

1831 ! 


46-48 I 

19, 20 



35-39 



39-42 

1S32 1 

1-4 

49-ol 1 

21, 22 

(3) 1, 2 


40-43 



43-47 

lSo3 

o-S 

o2-oo ^ 

2o, 24 

3, 4 


44-47 



48-50 

1834 1 

9-12 

ob-£)7 1 

2o-27 

o , 0 


48-50 



51-54 

1835 , 

13-lb 

dS-60 

28, 29 

7, 8 


(2) 1-4 


1 

55-58 

1836 ' 

17-20 

bl-bo 

oO, )1 

9, 10 


5-8 


2, 3 

59-62 

1837 

21-24 1 

64-4)0 

32^ 50 

11, 12 


9-12 


4, 5 

63-66 

1S3S 

2a-2s 1 

07-09 

OO, 05 

U, 14 


13-10 


6, 7 

67-70 

1839 

29-32 , 

70-p 

30 57 

lo, 10 


17-20 


8, 9 

71-74 

1840 

3o-ob 

7o~7o 

oS, 39 

17, IS 


21-24 


10, 11 

75-78 

1841 

37-40 

i3i 1-) 1 

40, 41 

19, 20 


25-28 


12, 13 

79-82 

1842 

41-44 

4-0 1 

42, 45 

(4) 1, 2 


29-32 


14, 15 

83-86 

1843 

4o-48 

7-0 1 

44, 4") 

4 


33-36 

1 

16, 17 

87-90 

1844 

49-52 

10-12 

40, 47 

o, 0 


37-40 

2 

18, 19 

91-94 

1845 , 

53-5b 

lo-l) 

48-50 



41-44 


20, 21 

95-98 

1846 

57-bO , 

10-18 

1, 2 

9 10 


45-48 

3 

22, 23 

99-102 

1847 

bl-b4 

19-21 

o, 4 

11, 12 


49-52 

4 

24, 25 

103-106 


A4. X XJX'N X^X^ X X tjtj 
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Glib Ann 

J Chim 
med 

J Pharm 

J pr 

Phil Mag 

Pogg 

Proc 

Am 

Acad 

Proc 

Roy 

Soc 

Q J Sci 

Seher J 

Schw J 

4-6 




6-8 





3,4 


7-9 




9-11 





5/6 


10-12 




12-14 





7, 8 


13-15 




15-17 





9, 10 


16-18 




18-20 





12' 12 


19-21 




21-23 





13, 14 


22-24 




24-26 





15, 16 


25-27 




27-29 





17 ; 18 


28-30 




30-32 





19 ; 20 


31-33 


(1) 1 


33, 34 





21 ; 22 


34-36 


2 


35, 36 





23, 24 


37-39 


3 


37, 38 





Cont as 

(1) 1-3 

40-42 


4 


39, 40 





Schw J 

' 4-6 

43-45 


5 


41, 42 






7-9 

46-48 


6 


43, 44 






10-12 

49-51 


(2)1 


45, 46 






13-15 

52-54 


2 


47, 48 




1 


16-18 

55-57 


3 


49, 50 




2, 3 


19-21 

58-60 


4 


51, 52 




4, 5 


22-24 

61-63 


5 


53, 54 




6, 7 


25-27 

64-66 


6 


55, 56 




8, 9 


28-30 

67-69 


7 


57, 58 




10, 11 


(2) 1-3 

70-72 


8 


59, 60 




12, 13 


' '4-6 

73-75 


9 


61, 62 




14, 15 


7-9 

76 


10 


63, 64 

1, 2 



16, 17 


10-12 

Cont as 

(1) 1 

11 


65, 66 

3-5 



18, 19 


13-15 

Pogg 

2 

12 


67, 68 

6-8 



20, 21 


16-18 


3 

13 


(2) 1, 2 

9-11 





19-21 


4 

14 


3, 4 

12-14 





22-24 


5 

15 


5, 6 

15-17 





25-27 


6 

16 


7, 8 

18-20 





28-30 


7 

17 


9, 10 

21-23 





(3) 1-3 


8 

18 


11, (3) 1 

24-26 


1 



4-6 


9 

19 


2, 3 

27-30 

1 

2 



7-9 


10 

20 

1-3 

4, 5 

31-33 





Cont as 


(2) 1 

21 

4-6 

G, 7 

34-36 





J pr 


2 

22 

7-9 

8, 9 

37-39 







3 

23 

10-12 

10, 11 

40-42 


3 





4 

24 

13-15 

12, 13 

43-45 







5 

25 

16-18 

14, 15 

46-48 







6 

26 

19-21 

16, 17 

49-51 







7 

27 

22-24 

18, 19 

52-54 







8 

(3) 1, 2 

25-27 

20, 21 

55-57 


4 





9 

3, 4 

28-30 

22, 23 

58-60 







10 

5, 6 

31-33 

24, 25 

61-63 







(3) 1 

7, 8 

34^36 

26, 27 

64-66 







2 

9, 10 

37-30 

28, 29 

67-69 

2 






3 

11, 12 

40-42 

30, 31 

70-72 
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A 

A ch 

Am 

Ch J 

Am J 

Sci 

Analyst 

Ann Min 

Arch 

Pharm 

A 

•nippl 

B 

Bull Soc 

tm 

65-68 

22-24 


6, 6 


13, 14 

53-56 




1849 

09-72 

25-27 


7, 8 


15, 16 

57-60 




1850 

73-76 

28-30 


9, 10 


17, 18 

61-64 




1851 

77-n80 

31-33 


11, 12 


19, 20 

65—68 




1852 

81-84 

34-36 


13, 14 


(5) 1, 2 

69-72 




1853 

85-88 

37-39 


15, 16 



73-76 




1854 

89-92 

40-42 


17, 18 


5, 6 

77-80 




1855 

93-96 

43^ 


19, 20 



81-84 




1856 

97-100 

46-48 


21, 22 


9, 10 

85-88 




1857 

101-104 

49-51 


23, 24 


11, 12 

89-92 




1858 

106-108 

52-54 


25, 26 


13, 14 

93-96 




1859 

109-112 

55-67 


27, 28 


15, 16 

97-100 



1 

1860 

113-116 

68-60 


29, 30 


17, 18 

101-104 



2 

1861 

117-120 

61-63 


31, 32 


19, 20 

105-108 

1 


3 

1862 

121-124 

64-66 


33, 34 


(6) 1, 2 

109-112 

2 


4 

1863 

125-128 

67-69 


35, 36 


3, 4 

113-116 



5 

1864 

129-132 

(4) 1-3 


37, 38 


5, 6 

117-120 

3 


(2) 1, 2 

1865 

133-136 

4r-6 


39, 40 


7, 8 

121-124 

4 


3, 4 

1866 

137-140 

7-9 


41, 42 


9, 10 

125-128 



5, 6 

1867 

141-144 

10-12 


43, 44 


11, 12 

129-132 

5 


7, 8 

1868 

145-148 

13-16 


45, 56 


13, 14 

133-136 

6 

1 

9, 10 

1869 

149-152 

16-18 


47, 48 


15, 16 

137-140 


2 

11, 12 

1870 

153-156 

19-21 


49, 50 


17, 18 

141-144 

7 

3 

13^ 14 

1871 

157-160 

22-24 


(3) 1, 2* 


19, 20 

145-148 


4 

15, 16 


L64 

25-27 


3, 4 


(7) 1, 2 

149, 150 

8 

5 

17, 18 



1 





(3) It 





_ -170 

, 28-30 


5, 6 


3, 4 

2,3 


6 

19, 20 

li 

171-174! (5) 1-3 


7, 8 


5, 6 

4,5 


7 

21, 22 

875 

175-179 

4-6 


9, 10 


7, 8 

6,7 


8 

23, 24 

1876 

180-183 

7-9 


11, 12 

0 

9, 10 

8,9 


9 

25, 26 

1877 

184-189 

10-12 


13, 14 

2 

11, 12 

10, 11 


10 

27, 28 

1878 

190-194 

13-15 


15, 16 

3 

13, 14 

12,13 


11 

29, 30 

1879 

195-199 

Ib-lS 

1 

17, 18 

4 

15, 16 

14, 15 


12 

31, 32 

1880 

200-205 

19-21 

2 

19, 20 

5 

17, 18 

16, 17 


13 

33, 34 

1881 

206-210 

22-24 

3 

21, 22 

6 

19, 20 

18, 19 


14 

35, 36 

1882 

211-215 

25-27 

4 

23, 24 

7 

(8) 1, 2 

20 


15 

37, 38 

1883216-221 

28-30 

5 

25, 26 

8 

3, 4 

21 


16 

39, 40 

1SS4 

222-226 

(6) 1-3 

6 

27, 28 

9 

5, 6 

22 


17 

41, 42 

1885 

227-231 

4-6 

7 

29, 30 

10 

7, 8 

23 


18 

43, 44 

1SS6 232-236 

7-9 

S 

31, 32 

-11 

9, 10 

24 


19 

46, 46 

18871237-242 

10-12 

9 

33, 34 

12 

11, 12 

25 


20 

47, 48 

1888 243-249 

13-15 

10 

35, 36 

13, 14 

13, 14 

26 


21 

49, 50 

1889,250-255 

16-18 

11 

37, 38 

15, 16 

15, 16 

27 


22 

(3) 1, 2 

lSQ0!256-260 

19-21 

12 

39, 40 

17, 18 

17, IS 

228 


23 

3, 4 

1891261-266 

22-24 

13 

41, 42 

19, 20 

19, 20 

229 


24 

5, 6 

1892,267-271 

25-27 

14 

43, 44 

21, 22 

(9) 1, 2 

230 


25 

7, 8 

18931272-277 

28-30 

15 

45, 46 

23, 24 

3, 4 

231 


26 

9, 10 

1894 

278-283 

(7) 1-3 

16 

47, 48 

25, 26 

5, 6 

232 


27 

11, 12 

lS95j284-2S9 

4-6 

17 

49, 50 

27, 28 

7, 8 

233 


28 

13, 14 


* Also cited as whole senes, 101, 102, 103, etc t Also cited as 201, 202, etc 
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c c 

Chem 

Ind 

Chem 

Soc 

Ch 

Gajs 

Ch 

Ztg 

Cun 

C N 

C R 

Dmgl 

Gazz 
ch it 

J Am 
Chem 
Soc 

J 

Anal 

Ch 




5 




26, 27 

107-110 






1 

6 




28, 29 

111-114 






2 

7 




30, 31 

115-118 






3 

8 




32, 33 

119-122 






4 

9 


1, 2 


34, 35 

123-126 






5 

10 


3, 4 


36, 37 

127-130 






6 

11 


5, 6 


38, 39 

131-134 






7 

12 


Cent 


40, 41 

135-138 




1 


8 

13 


as N 


42, 43 

139-142 




2 


9 

14 


Cun 


44, 45 

143-146 




3 


10 

15 




46, 47 

147-150 




4 


11 

16 




48, 49 

151-154 




5 


12 

17 



1, 2 

50, 51 

155-158 




6 


13 

Gout 



3, 4 

52, 53 

159-162 




7 


14,16 

as 



5, 6 

54, 55 

163-166 




8 


16* 

C N 



7, 8 

56, 57 

167-170 




9 


17 




9, 10 

58, 59 

171-174 




10 


18 




11, 12 

60, 61 

175-178 




11 


19 




13, 14 

62, 63 

179-182 




12 


20 




15, 16 

64, 65 

183-186 




13 


21 




17, 18 

66, 67 

187-190 




14 


22 




9, 20 

68, 69 

191-194 




15 


23 




21, 22 

70, 71 

195-198 




16 


24 




23, 24 

72, 73 

199-202 

1 



17 


25 




25, 26 

74, 75 

203-206 

2 



18 


26 




27, 28 

76, 77 

207-210 

3 



19 


27 




29, 30 

78, 79 

211-214 

4 



20 


28 




31, 32 

80, 81 

215-218 

5 



21 


29, 30 




33, 34 

82, 83 

219-222 

6 



22 


31, 32 


1 


35, 36 

84, 85 

223-226 

7 



23 

1 

33, 34 


2 


37, 38 

86, 87 

227-230 

8 



24 

2 

35, 36 


3 


39, 40 

88, 89 

231-234 

9 

1 


25 

3 

37, 38 


4 


41, 42 

90, 91 

235-238 

10 

2 


26 

4 

39, 40 


5 


43, 44 

92, 93 

239-242 

11 

3 


27 

5 

41, 42 


6 


45, 46 

94, 95 

243-246 

12 

4 


28 

6 

43, 44 


7 


47, 48 

96, 97 

247-250 

13 

5 


29 

7 

45, 46 


8 


49, 50 

98, 99 

251-254 

14 

6 


30 

8 

47, 48 


9 


51, 52 

100, 101 

255-258 

15 

7 


31 

9 

49, 50 


10 


53, 54 

102, 103 

259-262 

16 

8 


32 

10 

51, 52 


11 


55, 56 

104, 105 

263-266 

17 

9 

1 

33 

11 

53, 54 


12 


57, 58 

106, 107 

267-270 

18 

10 

2 

34 

12 

55, 56 


13 


59, 60 

108, 109 

271-274 

19 

11 

3 

35 

13 

57, 58 


14 


61, 62 

no, 111 

275-278 

20 

12 

4 

36 

14 

59, 60 


15 


63, 64 

112, 113 

279-282 

21 

13 

5 

37 

15 

61, 62 


16 


65, 66 

114, 115 

283-286 

22 

14 

6 

38 

16 

63, 64 


17 


67, 68 

116, 117 

287-290 

23 

15 

7 

39 

17 

65, 66 


18 


69, 70 

118, 119 

291-294 

24 

16 


40 

18 

67, 68 


19 


71, 72 

120, 121 

295-298 

25 

17 



* Also cited as (2) 1, 2, 3, etc 



1136 


APPENDIX 


SYNCHRONISTIC TABLE OP CHEMICAL AND 


. , * Arch A 

Analyst Ann Min Pharm suppl 


1648 65-68 
1849 69-72 

1860 78-76 

1861 77--80 
1852 81-84 

1863 86-88 

1864 89-92 
1866 93-96 

1866 97-100 

1867 101-104 
1868 106-108 
1869 109-112 
1860113-116 
1861 117-120 
1862 121-124 

1863 126-128 

1864 129-132 

1865 133-136 

1866 137-140 

1867 141-144 

1868 146-148 

1869 149-152 

1870 153-156 
1871 157-160 

1872 161-164 

1873 165-170 

1874 171-174 

1875 175-1791 

1876 180-1831 

1877 184-189' 
1878 190-194 
1879 195-199 
1880200-205 
1881 206-210 
1882 211-215 
lS83'216-22l| 
lSb4i222-226|i 
1S85 227-231 1 
1886:232-236, 

1887 237-242' 

1888 243-249' 
18891250-2551 
1890 256-2601 
1894261-266 

1892 267-271 

1893 272-277 
18941278-283 ( 
1895 284-289 


22-24 
25-27 
28-30 
31-33 
34 ^ 
37-39 
40-42 
43-45 
46-48 
49-51 
62-54 
65-57 
58-60 
61-63 
64-66 
67-69 
(4) 1-3 
4-6 
7-9 
10-12 
13-16 
16-18 
19-21 
22-24 
25-27 

28-30 
to) 1-3 
! 4-6 

7-9 
10-12 
13-15 
16-lS 
19-21 
22-24 
25-27 
28-30 

(6) 1-3 
4-6 
7-9 

10-12 

13-15 

16-18 

19- 21 
22-24 

20- 27 
28-30 

(7) 1-3 
4-6 


7, 8 
9, 10 
11, 12 
13, 14 
15, 16 
17, 18 
19, 20 
21, 22 
23, 24 
25, 26 
27, 28 
29, 30 
31, 32 
33, 34 
35, 36 
37, 38 
39, 40 
41, 42 
43, 44 
45, 56 
47, 48 
49, 50 
(3) 1, 2* 
3, 4 

5, 6 
7, 8 
9, 10 
11 , 12 
13, 14 
15, 16 
17, IS 
19, 20 
21, 22 
23, 24 
25, 26 
27, 28 
29, 30 
31, 32 
33, 34 
35, 36 
37, 38 
39, 40 
41, 42 
43, 44 
45, 46 
47, 48 
49, 50 


13, 14 
15, 16 
17, 18 
19, 20 

(5) 1, 2 
3, 4 
5, 6 
7, 8 
9, 10 

11 , 12 
13, 14 
15, 16 
17, 18 
19, 20 

( 6 ) 1 , 2 
3, 4 
5, 6 

9, 10 
11 , 12 
13, 14 
15, 16 
17, 18 
19, 20 

(7) 1, 2 

3, 4 
5, 6 
7, 8 
9, 10 
11 , 12 
13, 14 
15, 16 
17, 18 
19, 20 

( 8 ) 1 , 2 
3, 4 
5, 6 
7 , 8 
9, 10 

11 , 12 
13, 14 
15, 16 
17, 18 
19, 20 
(9) 1, 2 
3, 4 
5, 6 
7, 8 


53—56 
57-60 
61-64 
65-68 
69-72 
73-76 
77-80 
81-84 
85-88 
89-92 
93-96 
97-100 
101-104 
105-108 
109-112 
113-116 
117-120 
121-124 
125-128 
129-132 
133-136 
137-140 
141-144 
145-148 
149, 150 
(3) It 
2,3 
4,5 

8,9 
10,11 
! 12,13 
14, 15 
16, 17 
18, 19 
20 
21 
22 


1 

2 

3 

4 

5 

( 2 ) 1 , 2 
3, 4 
5, 6 
7, 8 
9, 10 
11 , 12 
13, 14 
15, 16 
17, 18 


22 (3) 1, 

23 3, 


' Also cited as whole senes, 101, 102, 103, etc 
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39-42 




43 




44, 45 


1 


46-48 


2 1 

49 
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4 
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5 

55, 56 


6 
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1 ' 
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S 
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9 
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Am Am J Aicli Chem 

A cb Cb J Sci Fbann B Bull Soc o Soc 


„ „ Gtaz SOI 
OR oh It g 


1896 289-293 

1897294-298 

189829&-303 

1899 304-309 

1900310-314 

1901 314-319 

1902320-326 

1903 320-330 

1904330-338 

1905338-343 

1906344r-351 

1907351-368 

1908368-364 

1909 364r-371 

1910371-378 

1911 378-386 

1912386-^94 

1913395-402 

1914402-406 ( 

1915407-410 


( (7)7-9 18 

! 10-12 19 
t 13-15 20 
I 16-1821,22 
i 19-2123,24 
I 22-2426,26 
i 26-2727,28 
28-30 29,30 

(8) 1-3 31,32 
4-6 33,34 
7-9 35,36 

10-1237,38 
13-16 39, 40 
16-1841,42 
19-2143,44 
22-2445,46 
25-2747,48 
27-3049,60 

(9) 1-2 
3-4 


(4)1, 2 234 

3,4 235 
6, 6 236 
7, 8 237 
9, 10 238 
11, 12 239 
13,14 240 
16,16 241 
17, 18 242 
19,20 243 
21,22 244 
23,24 245 
25,26 246 
27,28 247 
29, 30 248 
31,32 249 
33,34 250 
36, 36 251 
37,38 252 
39,40 253 


29 (2)15, 16 


40 (4) 1, 2 1 

41 3, 4 2 

42 5, 6 3 

43 7, 8 4 

44 9, 10 5 

45 11,12 6 

46 13, 14 7 

47 15,16 8 

48 17, 18 9 


69,70 
71,72 
73,74 
75, 76 
77,78 
79,80 
81,82 
83,84 
85,86 
87,88 
89,90 
91,92 
93, 94 
95, 96 
97, 98 
99, 100 
101, 102 
103, 105 
106, 106 
107, 108 


122, 123 
124, 125 
126, 127 
128, 129 
130, 131 
132, 133 
134, 135 
136, 137 

1 138,139 

2 140, 141 

3 142, 143 

4 144,145 

5 146, 147 

6 148, 149 

7 160, 151 

8 152, 163 

9 154,155 

10 156, 157 

11 158, 159 

12 160, 161 


26 18 

27 19 

28 20 

29 21 

30 22 

31 23 

32 24 

33 26 

34 26 

35 27 

36 28 

37 29 

38 30 

39 31 

40 32 

41 33 

42 34 

43 35 

44 36 

45 37 


I 


appendix 


1141 




1140 


APPENDIX 


APPENDIX 


1141 


SYNCHEONISTIC TABLE OF CHEMICAL AND 


Year 

A 

A ch 

Am 
Ch J 

Am J 
Sci 

Arch 

Pharm 

B 

Bull Soc 

o 

Chem 

Soc 

Chem 

Weekbl 

C R 

Gazz 
ch it 

J Am 
Chem Soc 1 

1896 

289-293 

(7)7-9 

18 

(4)1, 2 

234 

29 

(2)15, 16 


69,70 


122, 123 

26 

18 

1897 

294r-298 

10-12 

19 

3,4 

235 

30 

17, 18 


71, 72 


124, 125 

27 

19 

1898 

299-303 

13-15 

20 

5,6 

236 

31 

19, 20 


73,74 


126, 127 

28 

20 

1899 

304r-309 

16-18 

21,22 

7,8 

237 

32 

21,22 


75,76 


128, 129 

29 

21 

1900 

310-314 

19-21 

23, 24 

9, 10 

238 

33 

23,24 


77,78 


130, 131 

30 

22 

1901 

314-319 

22-24 

25,26 

11, 12 

239 

34 

25, 26 


79,80 


132, 133 

31 

23 

1902 

320-326 

25-27 

27,28 

13, 14 

240 

35 

27,28 


81,82 


134, 135 

32 

24 

1903 

326-330 

28-30 

29, 30 

15, 16 

241 

36 

29, 30 


83,84 


136, 137 

33 

25 

1904 

330-338 

(8)1-3 

31,32 

17,18 

242 

37 

31, 32 


85, 86 

1 

138, 139 

34 

26 

1905 

338-343 

4-6 

33,34 

19,20 

243 

38 

33, 34 


87,88 

2 

140, 141 

35 

27 

1906 

344-351 

7-9 

35, 36 

21,22 

244 

39 

35, 36 


89, 90 

3 

142, 143 

36 

28 

1907 

351--358 

10-12 

37,38 

23,24 

245 

40 

(4) 1, 2 

1 

91, 92 

4 

144, 145 

37 

29 

1908 

358-364 

13-15 

39,40 

25, 26 

246 

41 

3,4 

2 

93, 94 

5 

146, 147 

38 

30 

1909 

364-371 

16-18 

41,42 

27,28 

247 

42 

5, 6 

3 

95, 96 

6 

148, 149 

39 

31 

1910 

371-378 

19-21 

43,44 

29,30 

248 

43 

7,8 

4 

97, 98 

7 

150, 151 

40 

32 

1911 

378-386 

22-24 

45,46 

31,32 

249 

44 

9, 10 

5 

99, 100 

8 

152, 153 

41 

33 

1912 

386-394 

25-27 

47,48 

33,34 

250 

45 

11, 12 

6 

101, 102 

9 

154, 155 

42 

34 

1913 

395-402 

27-30 

49, 50 

35, 36 

251 

46 

■ 13, 14 

7 

103, 105 

10 

156, 157 

43 

35 

1914 

402-406 

(9)1-2 


37, 38 

252 

47 

15, 16 

8 

105, 106 

11 

158, 159 

44 

36 

1915 

407-410 

3-4 


39,40 

253 

48 

17, 18 

9 

107, 108 

12 

160, 161 

45 

37 
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J 

Pharm 

J 

phys 

Ch 

J pr 

J Soc 
Chem Ind 

M 

Proc 

Roy 

Soc 

R 
t c 

w 

Ann 

z 

anal 

Z angew 
Ch 

z 

anorg 

Z Elok 
trochem 

z 

Krvst 

Mm 

z 

(6)3, 4 


53, 54 

15 

17 

59, 60 

15 

57-59 

35 

1 10 

11,12 

3 

25, 26 

19-21 

5, 6 

1 

55, 56 

16 

18 

60, 61 

16 

60-62 

36 

1 11 

13-15 

4 

27,28 

22-24 

7,8 

2 

57, 58 

17 

19 

62, 63 

17 

63-65 

37 

12 

16-18 

5 

29 

25-27 

9, 10 

3 

59, 60 

18 

20 

64, 65 

18 

66-68 

38 

13 

19-21 

6 

30, 31 

28-31 


4 

61, 62 

19 

21 

66, 67 

19 

(4)1-3 

39 

14 

22-25 

7 

32, 33 

32-35 


5 

63, 64 ■ 

20 

22 

68, 69 

20 

4r-6 

40 

15 

26-29 


k 

36-39 

15, 16 

6 

65, 66 

21 

23 

70, 71 

21 

7-9 

41 

16 

29-33 

8 

35, 36 

39-42 

17, 18 

7 

67, 68 

22 

24 

71, 72 

22 

10-12 

42 

17 

33-37 

9 

37 

42-46 


9 

71, 72 

24 

26 

76A 

24 

16-18 

44 

19 

43-44 

11 

40 

50-54 

23, 24 

10 

73, 74 

25 

27 

77, 78A 

25 

09-21 

45 

20 

48-51 

12 

41, 42 

; 54-57 

25, 26 

11 

75, 76 

26 

28 

79A 

26 

22-24 

46 

21 

52-56 

13 

42-44 

57-61 

27, 28 

12 

77, 78 

27 

29 

80, 81A 

27 

25-27 

47 

22 

56-60 

14 

44, 45 

61-65 

29, 30 

13 

79, 80 

28 

30 

82, 83A 

28 

28-30 

48 

23 

61-65 

15 

46 

65-68 

(7)1, 2 

14 

81, 82 

29 

31 

83, 84A 

29 

33-31 

49 

24 

65-69 

16 

47 

68-75 

3,4 

15 

83, 84 

30 

32 

84r-86A 

30 

34-36 

50 

25 

69-73 

17 

48, 49 

75-78 

5,6 

16 

85, 86 

31 

33 

86, 87A 

31 

37-39 

51 

26 

73-79 

18 

50 

78-81 

7,8 

17 

87, 88 

32 

34 

88, 89A 

32 

40-42 

52 

27 

79-84 

19 

51, 52 

81-86 

9, 10 

18 

89, 90 

33 

35 

89, 91A 

33 

43-45 

53 

28 

84-89 

20 

53 

86-89 

11, 12 

19 

91, 92 

34 

36 

91, 92A 

34 

46-48 

54 

29 

90-93 

21 

54 

89, 90 


